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Enclosed c.re 'the: justification hinders for the SWMUs and AOCs that are included in 
SNL/NM's Juiy,2004 Class IIi permit modification request. Twenty-four ofthe SWMUs 
and AOCs have been reviewe~ by the NMED HWB and accepted as appropriate for No 
Further Action petition under ;'1 residential scenario; one SWMU was accepted for No 
Further Action petition under;~ industrial scenario. The SWMUS and AOCs included in 
the permit modiilcation reque~t are listed on attached Table 1. 

If you have any questions, corrtact Brenda Langkopf (505-284-3272) at Sandia National 
Laboratories. \ 
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T bl 1 SWMU P a e . s ropose d (I N F rth A f A or 0 u er c Ion .pprove d 

SWMU/AOC Number 

ER Site-~8* Bldg. 863 (TCA, Photochemical Releases: Silver Catch Boxes) 

ER Site 1~ Experimental Test Pit 
\ 

AOC 1001 \ Bldg. 898 Septic System (TA-l) 

AOC 1003 Former Bldg. 915/922 Septic System (TA-Il) 

AOC 1008 B~. 6750 Septic system (TA-111) 

AOC 1009 Bldg. '(5620 Internal Sump (TA- III) 

AOC 1014 Former T-12, T-42, and T-43 Septic System (TA-V) 

AOC 1025 Bldg. 6501•East Septic System(TA-111) 

AOC 1026 Bldg. 65~1 West Septic System (TA-111) 

AOC 1027 Bldg. 65JO Septic System (TA-111) 

AOC 1030 Bldg. 65ff7 Septic System (TA-111) 

AOC 1032 Bldg. 6610 Septic System (TA-111) 

AOC 1033 Bldg. 6631 Septic System (TA-111) 

AOC 1072 Bldg. T-52 and Former Bldg. 6500 Septic System (TA-V) 

AOC 1073 Bldg. 6580 Seepage Pit (TA-V) 

AOC 1077 Bldg. 6920 ~eptic System (TA-111) 

AOC 1082 Bldg. 6620 Septic System (TA-III) 

AOC 1089 Bldg. 6734 S epage Pit (TA-111) 

AOC 1091 Bldg. 6720 Septic System (TA-111) 

AOC 1093 Bldg. 6584 Wkst Septic System (TA-111) 

AOC 1096 Bldg. 6583 Septic System (TA-V) 

AOC 1101 Bldg. 885 Sep~.c System (TA-l) 

AOC 1105 Bldg. 6596 Dr}twell (TA-V) 

AOC1111 Bldg. 6720 Drywell (TA-III) 

AOC1112 Bldg. 6590 Reactor Sump Drywell (TA-V) 

*SWMU deemed appropriated for No 
Further Action petition under an industrial 
scenario. 

NF A =No Further Action. 
NOD =Notice of Deficiency. 
RSI =Request for Supplemental Information. 

AOC = Area of Concern. SWMU =Solid Waste Management Unit. 
DSS = Drainfield and Septic Syl:em. 
EPA = Environmental Protection 1'\gency. 
ER = Environmental Restoratio!. 

TA =Technical Area. 
TCA = Trichloroethane. 
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U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P .0. Box 5400 

Albuquerque, NM 87185-5400 

s~p -s~ 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. John E. Kieling~ Manager 
Permits Management Program 
New Mexico Environment Department 
Hazardous Waste Bureau 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87502-2100 

Dear Mr. Kieling: 

Enclosed is one of two NMED sets of the fourteenth submission of No Further Action 
(NFA) proposals for 10 Environmental Restoration (ER} sites at Sandia National 
Laboratories/New Mexico. The sites proposed for NFA are: 

ou 1302 
Site 98 - Building 863 TCA and Photochemical Release 

au 1332 
Site 82 - Old Aerial Cable Site 

ou 1333 
Site 60 - Bunker Area 
Site 81A- Catcher Box/Sled Track 
Site 81 B - Impact Pad 
Site 81 D- Northern Cable Area 
Site 81 E -Gun Impact Area 
Site 81 F: - Scrap Yard 

' ou 1334 
Site 9 - Burial Site/Open Dump 
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... 
J. Kieling {2) 

SEP -5 2000 
ou 1335 
Site 117 - Trenches (Building 9939) 

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

Enclosure 

cc w/enclosure: 

D. Bourne, AL, ERD 
W. Moats, NMED-HWB (via Certified Mail) 
J. Parker, NMED-OB, Santa Fe 
R. Kennett, NMED-OB 

Sincerely, 

Micha amorski 
Area Manager 

D. Neleigh, EPA Region VI (2 copies via Certified Mail) 

cc w/o enclosure: 

-- - - -
D. Miller, SNL, MS 1 088 
W. Cox, SNL, MS 1 089 
D. Fate, SNL, MS 1089 
J. Bearzi, NMED-HWB 

• 

S. Dinwiddie, NMED-HWB 
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2.1 

2.0 SOLID WASTE MANAGEMENT UNIT 98, BUILDING 863 TCA AND 
PHOTOCHEMICAL RELEASE 

Summary 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a risk-based no further action 
(NFA) decision for Environmental Restoration (ER) Solid Waste Management Unit (SWMU) 98, 
Building 863 Trichloroethane (TCA) and Photochemical Release, Operable Unit 1302 on 
Kirtland Air Force Base (KAFB). Review and analysis of all relevant data for SWMU 98 indicate 
that concentrations of constituents of concern (COCs) at this site are less than applicable risk 
assessment action levels. Thus, SWMU 98 is proposed for an NFA decision based upon 
confirmatory sampling data demonstrating that 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, as set forth by NFA Criterion 5. NFA Criterion 5 states that ''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}. 

2.2 Description and Operational History 

Section 2.2 describes the site and provides the operational history of SWMU 98. 

2.2.1 Site Description 

Building 863 was located in the north central portion of Technical Area (TA) I in KAFB on 
H Street between 9th and 1Oth Streets (Figure 2.2.1-1 ). Building 863 was constructed in 1950 
as a document vault. In 1951, the building became the motion picture production and film 
processing division for SNUNM. The building was decontaminated, decommissioned, and 
demolished in 1999. The building lot remains vacant at the time of this report. 

The topographic relief has a gradual slope to the west of less than 2 percent. The closest 
drainage feature in the vicinity ofT A-I is the Tijeras Arroyo, which drains to the west and is 
approximately one mile south of SWMU 98. The surface water from the site is routed through 
the TA-l Storm Drain System to the Tijeras Arroyo. 

The soil type for SWMU 98 is identified as the Tijeras series. The Tijeras series is a gravelly 
fine sandy loam, consisting of deep, well-drained, moderately alkaline soil. Permeability is 
moderate (0.6 to 2.0 inches/hour). 

TA-l and SWMU 98 are located between two north-south trending faults of the Albuquerque 
Basin: the Sandia Fault and the Rio Grande Fault. The site lies on a partially dissected bajada 
formed by coalescing multiple alluvial fan complexes. The surficial thickness of these Holocene 
and Pleistocene deposits are approximately 10 feet. Basin-fill deposits of Miocene underlie 
these deposits and younger interbedded gravels, sands, silts, and clays of the Santa Fe Group, 
which are estimated to be greater than 5,200 feet thick beneath TA-l. The groundwater is 
approximately 500 feet below ground surface (bgs), with the potential for some perched water 

AU8-00IWP/SNL:r4700-2.doc 2-1 301462.249.01 08/03/00 4:28 PM 
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zones at shallower depths (-300 feet bgs). With the current and future land use being 
industrial, the area around SWMU 98 is mostly paved over, and that impedes surface water 
infiltration. 

For a detailed discussion regarding the local setting at SWMU 98, refer to TA-l Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan (SNUNM 
February 1995). 

2.2.2 Operational History 

Building 863 was listed as SWMU 98 because of silver recovery processes and releases of 
TCA from a film-cleaning machine. Silver was extracted from waste solutions and then was 
recycled. TCA was piped to a film-cleaning machine through holes drilled in the exterior wall 
from a 55-gallon drum outside the building. The waste TCA then was piped out through the wall 
to another 55-gallon drum. This second drum had drain holes in its base, and the waste TCA 
drained to the underlying soil. Employee interviews suggest that the amount of TCA disposed in 
this manner ranged from 2300 to 3600 gallons. This practice, which began in the early 1970s, 
was discontinued in 1986 when a new film-cleaning tank was installed. Film processing 
operation ceased in 1989. The building office space was occupied until 1998. Building 863 and 
its equipment were decontaminated and decommissioned in 1999. 

2.3 Land Use 

Section 2.3 discusses the current and future land use scenarios for SWMU 98. 

2.3.1 Current Land Use 

The current land use classification for SWMU 98 is industrial (DOE and USAF September 
1995). 

2.3.2 Future/Proposed Land Use 

The future/projected land use classification for SWMU 98 is industrial (DOE and USAF 
September 1995). 

2.4 Investigatory Activities 

SWMU 98 has been characterized in a series of four investigation activities. This section 
discusses those activities. 

2.4.1 Summary 

SWMU 98 was investigated under the U.S. Department of Energy's (DOE's) Comprehensive 
Environmental Assessment and Response Program (CEARP) in the mid-1980s in compliance 

AU8-00IWP/SNL:r4700-2.doc 2-5 301462.249.01 08/04/00 2:46PM 



with the Comprehensive Environmental Response, Compensation, and Liability Act. The report 
identified a silver recovery operation as a potential problem (Investigation #1 ). "") 

ER Preliminary Investigations included conducting employee interviews, evaluating site history 
through reports and facility site maps, and site inspections (Investigation #2}. 

SWMU 98 was included in the TA-l RFI Work Plans. This investigation included 
developing/producing work plans, fieldwork activities, and a data evaluation report 
(Investigation #3}. 

An additional field investigation was conducted in August and September 1999, based on the 
analytical findings from the RFI field investigation (Investigation #4}. 

2.4.2 Investigation #1-CEARP 

2.4.2.1 Nonsampling Data Collection 

A silver recovery unit was located in Building 863. Silver was recovered from waste solutions 
and recycled. The waste solution was discharged to the acid waste line (SWMU 226). 

2.4.2.2 Sampling Data Collection 

No sampling activities were conducted at SWMU 98 for the CEARP investigation. 

2.4.2.3 Results and Conclusions 

The CEARP report could not determine if the silver recovery unit would be regulated under 
RCRA, and insufficient information was available to calculate a Hazard Ranking System score 
for this SWMU. Sandia then decided to evaluate this treatment facility under RCRA, and no 
further action was planned under CEARP (DOE September 1987). 

2.4.3 Investigation #2-ER Preliminary Investigation 

2.4.3.1 Nonsampling Data Collection 

This section describes the nonsampling data collection activities conducted for SWMU 98. 

2.4.3. 1.1 Background Review 

A background review was initiated for the RFI Work Plans. This included conducting SNUNM 
staff and contractor interviews and reviewing site operational history through site records 
and reports (e.g., building drawings). The interviews were conducted in 1993 (Personal 
Communication 1993). The waste disposal operation for TCA was discovered at this time. The 

AU8-00/WP/SNL:r4700-2.doc 2-6 301462.249.01 08/03/00 4:28PM 



information used for developing the work plans for SWMU 98 'are described below 
(Section 2.4.4). 

2.4.3.1.2 Unexploded Ordnance/High Explosives Survey 

No unexploded ordnance (UXO)/high explosives (HE) survey was conducted for SWMU 98. 

2.4.3.1.3 Radiological Survey 

No radiological survey was conducted for SWMU 98. 

2.4.3.1.4 Cultural Resources Survey 

A cultural resources survey was conducted at SWMU 98 as part of the overall TA-l survey; no 
cultural resources were identified at the site (Hoagland August 1990}. 

2.4.3.1.5 Sensitive-Species Survey 

SWMU 98 is located in the fenced area of TA-l and has been a major industrial area for 
50 years. Diversity or abundance of nonhuman species is unlikely given the industrial nature of 
the area/site. Relevant information of the area/site can be found in the National Environmental 
Policy Act compliance document (SNUNM 1992}. 

2.4.3.1.6 Geophysical Survey 

No geophysical survey was conducted at SWMU 98. 

2.4.3.2 . Sampling Data Collection 

No sampling data were collected at SWMU 98. 

2.4.3.3 Data Gaps 

The preliminary investigation and the CEARP report identified the COCs, the locations of 
potential COC releases, and the types of sampling and analyses to be performed on soils; thus, 
there were no data gaps. 

2.4.3.4 . Results and Conclusions 

UXO/HE and radiological materials were not used or stored at SWMU 98. No cultural resources 
(~ or sensitive species were identified at the site. The potential COCs identified during the CEARP 
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and t~is preliminary investigation are volatile organic compounds (VOCs) (TCA), semivolatile 
organic compounds (SVOCs), and metals (silver). SWMU 98 was included in the TA-l RFI 
Work Plan for further characterization. 

2.4.4 Investigation #3-RFI Field Investigation 

2.4.4.1 Nonsampling Data Collection 

No additional nonsampling data collection was completed as part of Investigation #3. 

2.4.4.2 Sampling Data Collection 

The RFI field investigation was conducted in two stages: collecting soil and soil-gas samples 
and analyzing the sampling data. 

2.4.4.2.1 Fieldwork Activities 

The field investigation began March 27, 1995, and was completed April 6, 1995. The field 
activities included: 

• Drilling boreholes, 

• Screening soil and soil-gas samples for VOCs with a flame ionization detector 
(FID) and photoionization detector (PID), 

• Collecting surface, subsurface soil, and subsurface soil-gas samples for chemical 
analysis, 

• Collecting waste samples for chemical and radionuclide analysis, 

• Managing the waste generated during drilling, and 

• Surveying soil borehole locations. 

The drilling program was conducted using a truck-mounted Geoprobe drill rig. A total of eleven 
soil boreholes (TI098-GP-001 to TI098-GP-011) were drilled with the Geoprobe rig around 
Building 863 (Figure 2.3.4-1 ). Soil borehole TI098-GP-012 was located under an outside 
stairwell and a borehole was drilled with a portable auger rig. Soil borehole T1 098-GP-008 was 
located over the TCA release area. 
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2.4.4.2,.2 
'• 

Sampling Collection Data 

Sample types collected during the field investigation were surface soil, soil-gas, and subsurface 
soil samples. The detailed sampling strategy for SWMU 98 is discussed in the TA-l Work Plan, 
Section 5.5.5. 

Twelve surface soil samples (TI098-GR-001 to TI098-GR-012) were collected at each of 
the twelve borehole locations (Figure 2.4.4-1). Sample numbers TI098-GR-013 and 
TI098-GR-014 were used to identify duplicate soil samples. The samples were sent to 
Quanterra Laboratory for VOCs, SVOCs, and target analyte list (TAL) metals analyses. 
Quanterra Laboratory analyzed the soil samples by the following U.S. Environmental Protection 
Agency (EPA) Methods: 8240/8260 for VOCs, 8270 for SVOCs, 6010 for TAL metals, and 
7471/7470 for mercury. In addition, each sample was field screened for its pH value. The 
samples collected and the analyses performed are provided in Table 2.4.4-1. The sample 
identification number represent the following: Tl =TA-l, 098 = SWMU 98, GR =grab sample, 
and 001 = soil boring location. 

Soil-gas samples TI098-SVS-001 to TI098-SVS-012 were collected at 5-foot intervals at each 
location using the Geoprobe rig. Soil-gas samples were field screened for VOCs using an FID 
and/or a PI D. Upon completion of the screening, soil-gas samples were collected and shipped 
on site to the ER Chemical Laboratory (ERCL) for VOC analysis. These soil-gas samples were 
analyzed by criteria described in EPA Methods 8240/8260. In addition, confirmation samples 
were collected in Summa canisters and shipped off site to Ouanterra Laboratory for VOC 
analysis using EPA Method T0-14. The number of soil-gas samples collected included 
67 samples screened using the FID/PID, 34 samples sent to the on-site laboratory, and 
7 samples sent to the off-site laboratory to confirm the on-site laboratory results. The samples 
collected and analyses performed are provided in Table 2.4.4-1. The sample ID number 
represents the following: Tl =TA-l, 098 = SWMU 98, SVS =soil vapor sample, and 001 =soil 
boring location. 

Subsurface soil samples TI098-GP-001 to TI098-GP-012 were collected at 5-foot intervals 
at each borehole location to a total depth of 30 feet. Sample numbers TI098-GP-015 and 
TI098-GP-016 were used to identify duplicate subsurface soil samples. Thirty-four subsurface 
soil samples were collected and sent to the ERCL for VOC analysis using EPA Methods 
8240/8260. To confirm the field screening and ERCL analytical results, a total of ten 
confirmatory soil samples were collected (duplicates) and sent to Quanterra Laboratory for VOC 
analysis using EPA Methods 8240/8260. The samples collected and the analyses performed 
are provided in Table 2.4.4-1. The sample ID number represents the following: Tl =TA-l, 098 = 
SWMU 98, GP = geoprobe, and 001 =soil boring locations. 

Four types of field quality control (QC) samples were collected and shipped for analyses: field 
duplicate soil, equipment rinsate blank, soil and water trip blank, and field blank soil samples. 
Sample number, date/time, location, and analyses performed are presented in Table 2.4.4-1. 

2.4.4.3 Data Gaps 

At the conclusion of Investigation #3, and in consultation with the New Mexico Environment 
Department (NMED), it was determined that further characterization of SWMU 98 was 
warranted. The additional characterization focused on the TCA release area. These additional 
characterization activities are described in Section 2.4.5. 
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Table 2.4.4-1 
listing of Samples Collected and Analyses Performed for SWMU 98 

RFI Field Investigation 
1995 

On-Site 
Field Laboratory Off-Site Laboratory 

Sample Attributes ScreeninQ Analyses Analyses 

~ ~ 

en u en 
ER Sample 10 ::s en (.) ..... s E (.) 0 Record Date (Figures 2.4.4-1 and <(Q) Q) 0 > 

Numbers Sampled 2.4.5-1) Soil pH VOCs VOCsb ~--~ ~ > (/') 

Surface Soil 
03100 3/28/95 TI098-GR-001-0.5-SS X X 
03100 3/28/95 TI098-GR-001-0.5-SS X X X 
03100 3/28/95 TI098-GR-002-000-SS X X 
03100 3/28/95 T 1098-G R-002-000-SS X X X 
02325 3/29/95 TI098-GR-003-0.5-SS X X 
02325 3/29/95 TI098-G R-003-0.5-SS X X X 
02326 3/30/95 T1098-GR-004-001-SS X X 
02326 3/30/95 TI098-GR-004-001-SS X X X 
02326 3/30/95 TI098-GR-005-001-SS X X 
02326 3/30/95 TI098-GR-005-001-SS X X X 
02903 3/31/95 TI098-GR-006-001-SS X X 
02903 3/31/95 TI098-GR-006-001-SS X X X 
02904 4/3/95 TI098-GR-007 -001-SS X X 
02904 4/3/95 TI098-GR-007-001-SS X X X 
02904 4/3/95 TI098-GR-008-001-SS X X 
02904 4/3/95 TI098-GR-008-001-SS X X X 
02905 4/4/95 TI098-G R-009-0.5-SS X X 
02905 4/4/95 TI098-GR-009-0.5-SS X X X 
02956 4/5/95 TI098-GR-01 0-001-SS X X 
02956 4/5/95 TI098-GR-01 0-001-SS X X X 
02956 4/5/95 TI098-GR-011-001-SS X X 
02956 4/5/95 TI098-GR-011-001-SS X X X 
02959 4/6/95 TI098-G R-012-0.5-SS X X 
02959 4/6/95 TI098-GR-012-0.5-SS X X X 
Subsurface Soil 
03100/509224 3/28/95 TI098-GP-001-025-S X X X 
509224 3/28/95 TI098-GP-001-030-S X X 

3/29/95 TI098-GP-002-01 0-S X 
3/29/95 TI098-GP-002-015-S X 

509226 3/29/95 TI098-GP-002-020-S X X 
509226 3/29/95 TI098-G P-002-027 -S X X 

3/29/95 TI098-GP-002-031-S X 
509226 3/29/95 TI098-GP-003-005-S X X 

Refer to footnotes at end of table. 
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Table 2.4.4-1 (Continued)' 
Listing of Samples Collected and Analyses Performed for SWMU 98 

RFI Field Investigation 
1995 

On-Site 
Field Laboratory Off-Site Laboratory 

Sample Attributes Screening Analyses Anal ses 

~ "' 
!/) u !/) 

ER Sample ID ::s !/) u _J:§ c.J u 0 Record Date (Figures 2.4.4-1 and 
.... 

<tCD CD 0 > 
Number8 Sampled 2.4.5-1) Soil pH VOCs VOCsb 1-:::E ::E > (/) 

02325/509226 3/29/95 TI098-GP-003-01 0-S X X X 
3/29/95 TI098-GP-003-015-S X 
3/29/95 TI098-G P-003-020-S X 
3/30/95 TI098-G P-003-025-S X 
3/30/95 TI098-G P-003-030-S X 

509227 3/30/95 TI098-GP-004-006-S X X 
509227 3/30/95 TI098-GP-004-011-S X X 
02326/509227 3/30/95 TI098-GP-004-016-S X X X 

3/30/95 TI098-GP-004-021-S X 
3/30/95 TI098-G P-004-025-S X 

02328/509228 3/30/95 TI098-G P-004-030-S X X X 
509228 3/30/95 TI098-GP-005-006-S X X 
509229 3/30/95 TI098-GP-005-011-S X X 

3/30/95 TI098-G P-005-016-S X 
3/31/95 TI098-G P-005-020-S X 

509330 3/31/95 TI098-G P-005-025-S X X 
02903/509230 3/31/95 TI098-GP-005-030-S X X X 
509231 3/31/95 TI098-GP-006-005-S X X 
509231 3/31/95 TI098-GP-006-01 0-S X X 

3/31/95 TI098-GP-006-015-S X 
3/31/95 TI098-G P-006-020-S X 
3/31/95 TI098-GP-006-025-S X 

509231 3/31/95 TI098-GP-006-030-S X X 
509232 4/3/95 TI098-G P-007 -005-S X X 
02904/509232 4/3/95 TI098-GP-007 -011-S X X X 

4/3/95 TI098-G P-007 -016-S X 
4/3/95 TI098-GP-007-021-S X 

509232 4/3/95 TI098-G P-007 -026-S X X 
509233 4/3/95 TI098-G P-008-006-S X X 
02904/509233 4/3/95 TI098-GP-008-011-S X X X 

4/4/95 TI098-GP-008-015-S X 
4/4/95 TI098-G P-008-020-S X 

509234 4/4/95 TI098-G P-008-025-S X X 

Refer to footnotes at end of table. 
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Table 2.4.4-1 (Continued) 
Listing of Samples Collected and Analyses Performed for SWMU 98 

RFI Field Investigation 
1995 

On-Site 
Field Laboratory Off-Site Laboratory 

Sample Attributes Screening Analyses Analvses 

~ 
, 

Ill " 
Ill 

ER Sample ID ::I Ill 0 
.....II§ f: 0 0 Record Date (Figures 2.4.4-1 and <(Q) Q) 0 > 

Number8 Sampled 2.4.5-1) Soil pH VOCs VOCsb ~-~ ~ > en 

509234 4/4/95 TI098-G P-008-030-S X X 
509234 4/4/95 TI098-G P-009-005-S X X 
509234 4/4/95 TI098-GP-009-01 0-S X X 

4/4/95 TI098-GP-009-015-S X 
4/4/95 TI098-G P-009-020-S X 

02905/509235 4/4/95 TI098-G P-009-025-S X X X 
509235 4/4/95 TI098-G P-009-030-S X X 
02956 4/5/95 TI098-GP-01 0-005-S X X 
509236 4/5/95 TI098-GP-01 0-006-S X X 
509236 4/5/95 TI098-GP-01 0-011-S X X 

4/5/95 TI098-G P-01 0-015-S X 
4/5/95 TI098-GP-01 0-020-S X 
4/5/95 TI098-GP-01 0-025-S X 

509236 4/5/95 TI098-GP-01 0-030-S X X 
509237 4/5/95 TI098-GP-011-005-S X X 
02956/509237 4/5/95 TI098-GP-011-01 0-S X X X 

4/5/95 TI098-G P-011-015-S X 
4/5/95 TI098-GP-011-020-S X 
4/5/95 TI098-GP-011-025-S X 
4/5/95 TI098-GP-011-030-S X 

509238 4/6/95 TI098-G P-012-005-S X X 
Soil-gas 

509222 3/28/95 TI098-SVS-001-006-SV X X 
509222 3/28/95 TI098-SVS-001-011-SV X X 
509224 3/28/95 TI098-SVS-001-016-SV X X 
509224 3/28/95 TI098-SVS-001-022-SV X X 
509224 3/28/95 TI098-SVS-001-027 -SV X X 
031 00/509224 3/28/95 TI098-SVS-001-031-SV X X X 
509225 3/28/95 TI098-SVS-002-005-SV X X 
509225 3/28/95 TI098-SVS-002-01 0-SV X X 

3/29/95 TI098-SVS-002-016-SV X 
3/29/95 TI098-SVS-002-022-SV X 

509226 3/29/95 TI098-SVS-002-027 -SV X X 

Refer to footnotes at end of table. 
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Table 2.4.4-1 (Continued) 

Listing of Samples Collected and Analyses Performed for SWMU 98 
RFI Field Investigation 

1995 

On-Site 
Field Laboratory Off-Site Laboratory 

Sample Attributes ScreeninQ Analyses Analvses 

~ 
.., 

en " 
en 

ER Sample ID ::J en u 
...JJ§ ~ u 0 Record Date (Figures 2.4.4-1 and <(a> CD 0 > 

Numbera Sampled 2.4.5-1) Soil pH VOCs VOCsb t-::2: ::2: > en 

509226 3/29/95 TI098-SVS-002-032-SV X X 
509226 3/29/95 TI098-SVS-003-006-SV X X 

3/29/95 TI098-SVS-003-011-SV X 
3/29/95 TI098-SVS-003-016-SV X 
3/29/95 TI098-SVS-003-021-SV X 
3/30/95 TI098-SVS-003-026-SV X 

02327/509227 3/30/95 TI098-SVS-003-032-SV X X X 
509227 3/30/95 TI098-SVS-004-006-SV X X 

3/30/95 TI098-SVS-004-011-SV X 
3/30/95 TI098-SVS-004-016-SV X 
3/30/95 TI098-SVS-004-021-SV X 
3/30/95 TI098-SVS-004-026-SV X 

509228 3/30/95 TI098-SVS-004-032-SV X X 
509228 3/30/95 TI098-SVS-005-006-SV X X 

3/30/95 TI098-SVS-005-011-SV X 
3/30/95 TI098-SVS-005-016-SV X 
3/31/95 TI098-SVS-005-021-SV X 

509230 3/31/95 T1098-SVS-005-026-SV X X 
509230 3/31/95 TI098-SVS-005-031-SV X X 
509231 3/31/95 TI098-SVS-006-006-SV X X 

3/31/95 TI098-SVS-006-011-SV X 
3/31/95 TI098-SVS-006-016-SV X 
3/31/95 TI098-SVS-006-021-SV X 
3/31/95 TI098-SVS-006-026-SV X 

509231 3/31/95 TI098-SVS-006-032-SV X X 
509232 4/3/95 TI098-SVS-007 -006-SV X X 

4/3/95 TI098-SVS-007 -011-SV X 
4/3/95 TI098-SVS-007 -016-SV X 

02955/509232 4/3/95 TI098-SVS-007 -021-SV X X X 
509232 4/3/95 TI098-SVS-007 -026-SV X X 
509233 4/3/95 TI098-SVS-008-006-SV X X 

4/3/95 TI098-SVS-008-11.5-SV X 
4/4/95 TI098-SVS-008-016-SV X 
4/4/95 TI098-SVS-008-021-SV X 

Refer to footnotes at end of table. 
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Table 2.4.4-1 (Continued)· 
Listing of Samples Collected and Analyses Performed for SWMU 98 

RFI Field Investigation 
1995 

On-Site 
Field Laboratory Off-Site Laboratory 

Sample Attributes Screening Analyses Analyses 

~ 
'0 

(/) "(f) 
(/) 

ER Sample ID ::J () 
..... ]i e () 0 Record Date (Figures 2.4.4-1 and ~Q) Q) 0 > 

Number" Sampled 2.4.5-1) Soil pH YOCs YOCsb t-::E ::E > (/) 

509234 4/4/95 TI098-SYS-008-026-SV X X 
509234 4/4/95 TI098-SVS-008-031-SV X X 
509234 4/4/95 TI098-SYS-009-006-SV X X 

4/4/95 TI098-SVS-009-011-SV X 
4/4/95 TI098-SYS-009-016-SV X 
4/4/95 TI098-SVS-009-021-SV X 

509234 4/4/95 TI098-SYS-009-026-SV X X 
509234 4/4/95 TI098-SYS-009-031-SV X X 
02957/509236 4/5/95 TI098-SYS-01 0-006-SV X X X 

4/5/95 TI098-SYS-01 0-011-SV X 
4/5/95 TI098-SVS-01 0-016-SV X 
4/5/95 TI098-SVS-01 0-021-SV X 
4/5/95 TI098-SYS-01 0-026-SV X 

02957/509236 4/5/95 TI098-SVS-01 0-031-SV X X X 
02957/509237 4/5/95 TI098-SYS-011-006-SV X X X 

4/5/95 TI098-SYS-011-011-SV X 
4/5/95 TI098-SYS-011-016-SV X 
4/5/95 TI098-SVS-011-021-SV X 
4/5/95 TI098-SYS-011-026-SV X 

509237 4/5/95 TI098-SYS-011-031-SV X X 
02958/509238 4/6/95 TI098-SYS-012-005-SV X X X 
509238 4/6/95 TI098-SYS-012-008-SV X X 
Duplicates 

02903 3/31/95 TI098-GR-013-001-SS X X X X 
(Duplicate of GR-006-001) 

02905 4/4/95 TI098-G R-014-0.5-SS X X X X 
(Duplicate of GR-009-0.5) 

02903/509230 3/31/95 TI098-GP-015-030-S X 
(Duplicate of GP-005-030) 

02956/509236 4/5/95 TI098-GP-016-005-S X 
(Duplicate of GP-1 0-005) 

Equipment Blanks 

02326 3/30/95 TI098-EB-001-000-W X 
02956 4/5/95 TI098-EB-002-000-W X 

Refer to footnotes at end of table. 
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·' .,,. Table 2.4.4-1 {Concluded) 
Listing of Samples Collected and Analyses Performed for SWMU 98 

RFI Field Investigation 

Sample Attributes 

ER Sample ID 
Record Date (Figures 2.4.4-1 and 

Numbera Sampled 2.4.5-1) 
02956 4/5/95 TI098-EB-003-000-W 

Field Blanks 
02903 3/31/95 TI098-FB-001-000-S 
02956 4/5/95 TI098-FB-002-000-S 
02959 4/6/95 TI098-FB-003-000-S 
Trip Blanks 

03100 3/28/95 TI098-TB-001-SS 
02325 3/29/95 TI098-TB-002-000-SS 
02326 3/30/95 TI098-TB-004-000-SS 
02326 3/30/95 TI098-TB-005-000-SS 
02903 3/31/95 TI098-TB-006-000-S 
02904 4/3/95 TI098-TB-007 -000-S 

02905 4/4/95 TI098-TB-008-000-S 
02956 4/5/95 TI098-TB-009-000-S 
02956 4/5/95 TI098-TB-01 0-000-W 
02959 4/6/95 TI098-TB-011-000-S 
02966 4/20/95 TI098-TB-012-000-W 

a Analysis request/chain-of-custody record. 
bEPA Method 8240/8260. 
cEPA Method 8240/8260, T0-14. 
dEPA Method 8270. 
DR =Drum. 
EB = Equipment blank. 
ER = Environmental Restoration. 
FB = Field blank. 
GP = Geoprobe. 
GR = Grab sample. 
ID = Identification. 
RFI = RCRA Facility Investigation. 
S = Soil sample. 
SS = Soil sample. 
SV =Soil vapor. 
SVOC = Semivolatile organic compound. 
SVS =Soil vapor survey. 
SWMU = Solid Waste Management Unit. 
TAL =Target analyte list. 
TB = Trip blank. 
VOC = Volatile organic compound. 
W = Water sample. 

AU8-00IWP/SNL:r4700·2.doc 

1995 

On-Site 
Field Laboratory Off-Site Laboratory 

Screening Analyses Analyses 

~ 
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U) " 
U) 

...JS 
:::::1 U) (.) 
~ (.) 0 

<(Q) Q) 0 > 
Soil pH VOCs VOCsb r::2 :::2: > en 
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X 
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X 
X 
X 
X 
X 
X 
X 
X 
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2.4.4.4 Results and Conclusions 

This section discusses the analytical results of the soil gas and soil samples. The conclusions 
are based on these results. 

Soil Gas Results 

The FID/PID field screening results were recorded on the Soil-Gas Monitoring Logs 
(Annex 2-A). The complete soil-gas results from the ERCL are provided in Annex 2-B. 
Table 2.4.4-2 contains a summary of those VOCs that were detected in soil-gas samples sent to 
the off-site laboratory for analyses. This section summarizes the soil-gas sampling results. 

Field Screening Results 

The field screening results ranged from 1 to 20 parts per million for 21 of 67 soil-gas samples. 
The remaining 46 screening results were nondetect. 

On-Site Laboratory Results 

There were 23 sample intervals in which VOCs were detected in the on-site samples 
(Annex 2-B). Trichloroethene was detected in seven sample intervals with values ranging from 
2.7 to 11 parts per billion by volume (ppbv). 1, 1-Dichloroethene (1, 1-DCE) was detected in 
16 sample intervals with values ranging from 23 to 220 ppbv. 1,1, 1-Trichloroethene was 
detected in 23 sample intervals with values ranging from 3.4 to 11 00 ppbv. Benzene was 
detected in 13 sample intervals with values ranging from 4.1 to 310 ppbv. Toluene was 
detected in 16 sample intervals with values ranging from 3.2 to 11 ppbv. In addition, the 
following VOC compounds were detected in minor amounts: chloroform, ethylbenzene, styrene, 
xylene, and 1,1 ,2-trichloroethane (1, 1 ,2-TCA). 

Off-Site Laboratory Results 

There were seven sample intervals in which VOCs were detected in the off-site samples 
(Table 2.4.4-2). Trichloroethene had elevated values of 9.7 and 11 ppbv in two samples. 
1,1, 1-Trichloroethane (1, 1, 1-TCA) had elevated values from 2.4 to 68 ppbv in four samples. 
1, 1-DCE had values ranging from 58 to 290 ppbv in three samples. Benzene had a value of 
2.2 ppbv in one sample. Toluene had values ranging from 2.4 to 22 ppbv in four samples. 
Ethylbenzene had a value 6 ppbv in one sample. Xylene had elevated values ranging from 2.0 
to 34 ppbv in four samples. 

In the same seven sample intervals (as above), three Freon compounds (dichlorodifluoro
methane [Freon 112, 5.3 to 25 ppbv); trichlorofluoromethane [Freon 11, 5.5 to 6.4 ppbv); and 
1,1 ,2-trichloro-1 ,2,2-trifluoroethane [Freon 113, 5.5 to 37 ppbv]) were detected at the site. 

The following four potential common laboratory contaminants were detected: acetone (16 to 
210 ppbv), 2-hexanone (4.6 ppbv), 4-methyl-2-pentanone (4.5 and 5.3 ppbv), and methylene ""' 
chloride (2.8 and 6.1 ppbv). ,~ 
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Table 2.4.4-2 
Summary of SWMU 98 VOC Soil-gas Analytical Results 

March-April 1995 

Sample Attributes 

Record ER Sample 10 b 
Number (Figure 2.4.4·1) 

03100 T1098-SVS-001-031-SV 

02327 T1 098-SVS-003-032-SV 

02955 T1 098-SVS-007 -021-SV 

02957 T1 098-SVS-01 0-006-SV 

02957 T1 098-SVS-01 0-031-SV 

02957 T1 098-SVS-0 11-006-SV 

02958 T1 098-SVS-012-005-SV 

Sample Attributes 

Record 
b ER Sample 10 

Number (Figure 2.4.4-1) 

03100 T1 098-SVS-00 1-031-SV 

02327 T1 098-SVS-003-032-SV 

02955 T1 098-SVS-007-021-SV 

02957 T1 098-SVS-0 1 0-006-SV 

02957 T1 098-SVS-01 0-031-SV 

02957 T1098-SVS-011-006-SV 

02958 T1 098-SVS-012-005-SV 

Note: Values in bold represent detected VOCs. 
8
EPA November 1986. 

b Analysis request/chain-of-custody record. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 

Sample 
Date Sampled Depth (ft) 

03/28/95 31 

03/30/95 32 

04/03/95 21 

04/05/95 6 

04/05/95 31 

04/05/95 6 

04/06/95 5 

Sample 
Date Sampled Depth (ft) 

03/28/95 31 

03/30/95 32 

04/03/95 21 

04/05/95 6 

04/05/95 31 

04/05/95 6 

04/06/95 5 

ND ( ) = Not detected above the reporting limit, shown in parentheses. 
ppbv = Parts per billion by volume. 

(Off-Site Laboratory) 

Acetone 

21~ 

1E 

6S 

4S 

51l 

3~ 

41 

4-Methyl-2-
pentanone 

ND(4.0) 

NO (4.0) 

ND(4.0) 

ND(4.0) 

5.~ 

ND(4.0) 

4.~ 

Analyte (EPA Method 8260t (ppbv) 

1 '1· Dichlolodifluoro-
Benzene Dichloroethene methane Ethylbenzene 

2.• 29~ I NO (2.0) 

NO (2.0) ND(2.0) ND(2.0) ND(2.0) 

N0(2.0) 5e 25 ND(2.0) 

NO (2.0) NO (2.0) ND(2.0) ND(2.0) 

NO (2.0) 261l 5.3 ND(2.0) 

NO (2.0) ND(2.0) ND(2.0) NO (2.0) 

NO (2.0) ND(2.0) ND(2.0) 6 

Analyte (EPA Method 8260)
8 

(ppbv) 

1,1 ,2-Trichloro-
1 '1 '1- 1,2,2-

Toluene Trichloroethene Trichloroethane trifluoroethane 

2.4 11 67 3l 

NO (2.0) ND(2.0) ND(2.0) NO (2.0) 

2~ ND (2.0) 2~ 5.f 

NO (2.0) ND(2.0) ND(2.0) NO (2.0) 

2.E 9.7 6S 2E 

NO (2.0) ND(2.0) 2A NO (2.0) 

7.7 ND(2.0) ND(2.0) ND(2.0) 

RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
SV = Soil vapor. 
SVS = Soil vapor survey. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

,,-, 

Methylene 
2-Hexanone chloride 

ND(4.0) 2.8 

N0(4.0) ND(2.0) 

ND(4.0) NO (2.0) 

ND(4.0) NO (2.0) 

4.6 6.1 

ND(4.0) NO (2.0) 

ND(4.0) NO (2.0) 

Trichloro-
fluoromethane Xylene 

6.4 2 

ND(2.0) ND(2.0) 

ND(2.0) 6.9 

ND(2.0) NO (2.0) 

5.f 3.6 

ND(2.0) NO (2.0) 

ND(2.0) 34 



Surface ·soil Results 
' 

The analytical results from surface soil samples analyzed at the off-site laboratory are 
summarized for TAL metals, VOCs, and SVOCs in Tables 2.4.4-3, 2.4.4-4, and 2.4.4-5, 
respectively. Tables 2.4.4-6, 2.4.4-7, and 2.4.4-8 contain the method detection limits (MDLs) 
for the TAL metals, VOC, and SVOC analyses, respectively. The pH values are provided in 
Annex 2-C. 

Metals 

Arsenic concentrations ranged from 3.4 to 6.7 milligrams (mg)/kilogram (kg). Arsenic 
concentrations in nine samples exceeded the NMED-approved background concentration of 
4.4 mg/kg (Dinwiddie September 1997). 

Barium concentrations ranged from 140 to 516 mg/kg. Barium concentration in ten samples 
exceeded the NMED-approved background concentration of 200 mg/kg. 

Beryllium concentrations ranged from nondetect (ND) to 0.63 mg/kg. Beryllium concentrations 
did not exceed the NMED-approved background concentration of 0.80 mg/kg. 

Cadmium concentrations ranged from ND to 0.94 mg/kg. Only one cadmium concentration was 
above the NMED-approved background concentration of 0.9 mg/kg. 

Chromium (total) concentrations ranged from 4.3 to 30 mg/kg. One chromium concentration 
was above the NMED-approved background concentration of 17.3 mg/kg. 

Cobalt concentrations ranged from 2.64 to 16.6 mg/kg. Cobalt concentrations in four samples 
exceeded the NMED-approved background concentration of 7.1 mg/kg. 

Copper concentrations ranged from 6.2 to 44.3 mg/kg. Copper concentrations in two samples 
exceeded the NMED-approved background concentration of 17 mg/kg. 

Lead concentrations ranged from ND to 89.9 mg/kg. One lead concentration was above the 
NMED-approved background concentration of 39.0 mg/kg. 

Mercury concentrations ranged from ND to 0.15 mg/kg. All samples yielded mercury at levels 
below the NMED-approved background concentration limit of less than 0.25 mg/kg. 

Selenium concentrations were ND. No selenium concentrations were above the 
NMED-approved background. 

Silver concentrations were ND to 13.8 mg/kg. Seven silver concentrations were above the 
NMED-approved background concentration of less than 1 mg/kg. One ND sample had a 
detection limit above background. 

Thallium concentrations were ND to 2.1 mg/kg. Two thallium concentrations were above the 
NMED-approved background concentration of less than 1.1 mg/kg. One thallium concentration 
was above the background limit. This sample was ND, but the detection limit was above the ~ 
background concentration level. · J 

AU8-00!WP/SNL: r4 700-2.doc 2-20 301462.249.01 08/03/00 4:28 PM 
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Table 2.4.4-3 
Summary of SWMU 98 RFI Surface Soil Sampling Metals Analytical Results 

March-April 1995 
(Off-Site Laboratory} 

Sample Attributes Metals (EPA Methods 7470ff-6010ff-7471)
8 

(mg/kg) 
Record ER Sample ID Date Sample 

Numbel (Figure 2.4.4-1) Sampled Depth (ft) Arsenic Barium Beryllium Cadmium Chromium 
03100 T1 098-GR-001-0.5-SS 03/28/95 0.5 4.9 282 0.16 J (0.4) 0.94 9.2 
03100 T1 098-GR-002-000-SS 03/28/95 0.5 5.4 303 ND (0.2) ND (0.49) 5.2 
02325 T1 098-GR-003-0.5-SS 03/29/95 0.5 3.7 241 ND (0.2) 0.86 3(] 
02326 T1 098-GR-004-001-SS 03/30/95 1.0 3.4 300 0.4 ND (0.49) 10.2 
02326 T1 098-GR-005-001-SS 03/30/95 1.0 3.8 330 0.27 ND (0.49) 7.8 
02903 T1 098-GR-006-001-SS 03/31/95 1.0 4 311 0.26 ND (0.49) 7.8 
02904 T1 098-GR-007-001-SS 04/03/95 1.0 6.5 449 0.37 ND (0.49) 4.5 
02904 T1 098-GR-008-001-SS 04/03/95 1.0 4.7 162 0.62 ND (0.49) 7.1 
02905 T 1 098-G R-009-0 .5-SS 04/04/95 0.5 5.2 195 0.57 ND (0.49) 5.9 
02956 T1 098-GR-01 0-001-SS 04/05/95 1.0 6.7 516 0.37 ND (0.49) 4.3 
02956 T1 098-GR-011-001-SS 04/05/95 1.0 4Jl 140 0.54 ND (0.49) 7.4 
02959 T1 098-GR-012-0.5-SS 04/06/95 0.5 5 316 0.4 ND (0.49) 6.4 
02903 T1 098-GR-013-001-SSc 03/31/95 1.0 4 302 0.26 ND (0.49) 8.2 

02905 T1 098-GR-014-0.5-SSd 04114/95 0.5 4.6 174 0.63 ND (0.49) 8 
Quality Assurance/Quality Control Sample {m_g/L) 

02956 T1 098-EB-003-000-W 04/05/95 NA ND (0.003) ND (0.002) ND (0.002) ND.(0.0049) ND (0.003) 
Background Soil Concentrations-North Area

8 4.4 200 0.8 0.9 17.3 

Refer to footnotes at end of table. 

~ 

Cobalt 
16.6 

2.8 
2.6 

7.6 
4.5 
4.0 
4.0 
5.2 
5.4 
3.9 
6.2 

1(] 
3.6 

7.2 

ND (0.003) 
7.1 
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Table 2.4.4-3 (Concluded) 
Summary of SWMU 98 RFI Surface Soil Sampling Metals Analytical Results 

March-April 1995 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 7470fT-6010fT-7471)" (mg/kg) 
Record ER Sample ID Date Sample 

Numbel (Figure 2.4.4-1) Sampled Depth (ft\ Copper Lead Mercury Selenium Silver Thallium 
03100 T1 098-GR-001-0.5-SS 03/28/95 0.5 44.3 36.6 0.15 NO (0.5) 1.2 NO (1.0) 
03100 T1 098-GR-002-000-SS 03/28/95 0.5 6.2 37.4 NO (0.02) NO (0.5) NO (2.0) 2.0 
02325 T1 098-GR-003-0.5-SS 03/29/95 0.5 43.8 89.9 0.091 J (0.1 NO (0.5) 13.8 2.1 
02326 T1 098-GR-004-001-SS 03/30/95 1.0 8.4 10.4 NO (0.02) NO (0.5) 1.5 ND(1.0l 
02326 T1 098-GR-005-001-SS 03/30/95 1.0 7.5 14.7 NO (0.02) NO (0.77) 2 1.1 
02903 T1 098-GR-006-001-SS 03/31/95 1.0 10 20.8 NO (0.02) NO (0.5) 4 1.0 
02904 T1 098-GR-007 -001-SS 04/03/95 1.0 8.3 8.2 NO (0.02) NO (0.5) NO (0.3) NO (1.0) 
02904 T1 098-GR-008-001-SS 04/03/95 1.0 12.1 9 NO (0.02) NO (0.5) NO (0.3) NO (1.0) 
02905 T1 098-GR-009-0.5-SS 04/04/95 0.5 11.8 4.7 J_i5l NO (0.02) NO (0.~ NO (0.3) NO (1.0) 
02956 T1 098-GR-01 0-0.5-SS 04/05/95 0.5 7.6 5.8 NO (0.02) NO (0.5) NO (0.3) NO (1.0) 
02956 T1 098-GR-011-001-SS 04/05/95 1.0 10.4 NO (3.1}_ NO (0.021 ND_(0.5} ND_i0.3) 0.86 J (1.0) 
02959 T1 098-GR-012-0.5-SS 04/06/95 0.5 11.7 12.2 NO (0.02) NO (0.5) 3.5 NO (1.0) 

02903 T1 098-GR-013-001-SSc 03/31/95 1.0 10.4 15.8 NO (0.02) NO (0.64) 4.1 NO (1.0) 
02905 T1 098-GR-014-0.5-SS" 04/14/95 0.5 12.7 5.9 NO (0.02) NO (0.5) NO (0.3) 0.86 J (1.0) 

Quality Assurance/Quality Control Sample (mg/L) 

Zinc 
191 

24.1 
128 

34.7 
33.4 
56 

47.8 
40.2 
38.2 
48.8 
29.5 
68.6 

124 

46.3 

02956 T1 098-EB-003-000-W 04/05/95 NA NO (0.002) NO (0.031) NO (0.04) NO (0.005) NO (0.003) NO (0.01) NO (0.0049) 

Background Soil Concentrations-North Area 
e 

17 

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

b Analysis request/chain-of-custody record. 

~1098-GR-013-001-SS is a duplicate of TI098-GR-006-001-SS. 

dTI098-GR-014-0.5-SS is a duplicate of TI098-GR-01 0-0.5-SS. 
8
From Dinwiddie September 1997. 

EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
J ( ) =The reported value is greater than or equal to the 

method detection limit but is less than the reporting limit, 
shown in parentheses. 

mg/kg = Milligram(s) per kilogram . 

...J 

39.0 <0.25 < LQ _ ____l_ < 1.0 <1.1 76.0 

mg/L = Milligram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in 

parentheses. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
SS =Surface soil sample. 
SWMU = Solid Waste Management Unit. 
W = Water sample. 

\.) 
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Sample Attributes 

Record ER Sample ID 
Numberb (Figure 2.4.5-1) 

~urface Soils 

03100 T1098·GR-001-Q.5-SS 

03100 T 1 098-G R-002-000-SS 

02325 T1 098-GR-003-0.5-SS 

02326 T 1 098-GR-004-00 1-SS 

02326 T1098-GR-005-001-SS 

02903 T1098-GR-006-001-SS 

02903 T1098·GR-013-001-SS 

02904 T1098-GR-007-001-SS 

02904 T1 098-GR-008-00 1-SS 

02905 T1 098-GR-009-0.5-SS 

02905 T1098-GR-014-0.5-SS 

02956 T1 098-GR-0 1 0-00 1-SS 

02956 T1098-GR-011-001-SS 

02959 T1 098-G R-0 12-0.5-SS 

Subsurface Soils 

02325 T1 098-GP-003-0 1 0-S 

02326 T1 098-GP-004-0 16-S 

02326 T1 098-GP-004-030-S 

02903 T1 098-GP-005-030-S 

02903 T1098·GP-015-030-S 

02904 T1098-GP-007-011-S 

02904 T1 098-GP-008-011-S 

Refer to footnotes at end of table. 

("\ 

Table 2.4.4-4 
Summary of SWMU 98 RFI Soil Sampling VOC Analytical Results 

March-April 1995 
(Off-Site Laboratory) 

Analyte (EPA Method 8260t (pg/kg) 

Date Sample 
Sampled Depth (ft) Acetone Ethylbenzene Methylene chloride Toluene 

03/28/95 0.5 12 ND (0.91) 8.E 1.2 J (5 

03/28/95 0.5 ND (1.75) ND (0.91) 6.~ ND (1.56) 

03/29/95 0.5 ND (1.75) ND (0.91) 3.1 J (5 ND (1.56) 

03/30/95 1.0 12 ND (0.91) 1.9 J (5 ND (1.56) 

03/30/95 1.0 ND (1.75) ND (0.91) 2.4 J (5 ND (1.56) 

03/31/95 1.0 ND (1.75) 1.7 J (5) ND (1.04) 26 

03/31/95 1.0 ND (1.75) 1.6 J (5) ND (1.04) 24 

04/03/95 1.0 4.7 J (10) ND (0.91) ND (1.04) ND (1.56) 

04/03/95 1.0 6.7J(10) ND (0.91) ND (1.04) 7.3 

04/04/95 0.5 ND (1.75) ND (0.91) ND (1.04) 2.7 J (5 

04/04/95 0.5 ND (1.75) ND (0.91) ND (1.04) 2.5J (5 

04/05/95 1.0 ND (1.75) 1.3 J (5) 3.3J (5 18 

04/05/95 1.0 ND (1.75) ND (0.91) 1.3 J (5 4.6J (5 

04/06/95 0.5 ND (1.75) 1.7J (5) ND (1.04) 23 

03/29/95 10 ND (1.75) ND (0.91) 2.2 J (5 ND (1.56) 

03/30/95 16 14 ND (0.91) 1.7 J (5 ND (1.56) 

03/30/95 30 13 ND (0.91) ND (1.04) ND (1.56) 

03/31/95 30 ND (1.75) ND (0.91) ND (1.04) ND (1.56) 

03/31/95 30 ND (1.75) ND (0.91) ND (1.04) ND(1.56) 

04/03/95 11 5.8 J (10) ND (0.91) ND (1.04) ND (1.56) 

04/03/95 11 8.3 J (10) ND (0.91) ND (1.04) ND(1.56) 
----- --- --

~ 

1,1,1-Trichloroethane Xylene 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) ND(1.58) 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

2 J (5.0 9.4 

ND (1.02) 10 

ND (1.02) ND (1.58) 

ND (1.02) 2.1 J (5) 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) 8 

ND (1.02) 3.7 J (5) 

ND (1.02) 9.7 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) ND (1.58) 
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Sample Attributes 

Record ER Sample ID Date b 

Table 2.4.4-4 (Concluded) 
Summary of SWMU 98 RFI Soil Sampling VOC Analytical Results 

March-April 1995 
(Off-Site Laboratory) 

Analyte (EPA Method 8260)
8 

{pg/kg) 

Sample 
Number (Figure 2.4.5-1) Sampled Depth (ft) Acetone Ethylbenzene Methylene chloride Toluene 1,1, 1-Trichloroethane Xylene 

02905 T1 098-GP-009-025-S 04/04/95 

02956 T1 098-GP-01 0-005-S 04/05/95 

02956 T1098-GP-011-010-S 04/05/95 

02956 T1 098-GP-016-005-S 04/05/95 

03100 T1 098-GP-001-025-S 03/28/95 

puality Assurance/Quality Control Samples {pg/kg) 

02326 T1 098-EB-001-000-W
0 

03/30/95 

02956 T1 098-EB-002-000-W
0 

04/05/95 

02956 T1 098-EB-003-000-W
0 

04/05/95 

02956 T1 098-FB-002-000-S 04/05/95 

02325 T1 098-TB-002-000-SS 03/29/95 

02326 T1 098-TB-004-000-SS 03/30/95 

02326 T1 098-TB-005-00-SS 03/30/95 

02903 T1 098-TB-006-000-S 03/31/95 

02904 T1 098-TB-007 -000-S 04/3195 

02905 T1 098-TB-008-000-S 04/4/95 

02956 T1 098-TB-009-000-S 04/5/95 

02956 T1 098-TB-0 1 0-000-W
0 

04/5/95 

02959 T1098-TB-011-000-S 04/6/95 

03100 T1 098-TB-001-SS 03/28/95 

Note: Values in bold represent detected VOCs. 

"EPA November 1986. 
b Analysis request/chain-of-custody record. 
0
Unit of measure is JJg/L 

Jig/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

'-' 

25 4.9 J (10) ND (0.91) ND (1.04) ND (1.56) 

05 NO (1.75) ND (0.91) 2.4 J (5 ND (1.56) 

10 ND (1.75) ND (0.91) 2.7 J (5 ND (1.56) 

5 7 J (10) ND (0.91) 2.2 J (5 ND(1.56) 

25 ND(1.75) NO (0.91) 4.1 J (5 NO (1.56) 

NA NO (1.75) ND (0.91) ND (1.04) ND (1.56) 

NA NO (1.75) ND (0.91) ND (1.04) ND (1.56) 

NA NO (1.75) NO (0.91) ND (1.04) ND(1.56) 

NA NO (1.75) ND (0.91) 4.0J (5 ND (1.56) 

NA 89 ND (0.91) e 2.8 J (5 

NA 6(] ND (0.91) 4.5 J (5.0 1.7 J (5 

NA ND(1.75) ND (0.91) I ND (1.56) 

NA NO (1.75) NO (0.91) ND (1.04) ND (1.56) 

NA 5.3 J (10 ND (0.91) ND (1.04) ND (1.56) 

NA ND (1.75) ND (0.91) ND (1.04) ND (1.56) 

NA ND(1.75) ND (0.91) 2.4J (5 ND (1.56) 

NA ND (1.75) ND (0.91) ND (1.04) NO (1.56) 

NA NO (1.75) NO (0.91) ND (1.04) ND (1.56) 

···~···· 11(] ND (0.91) 8.E 2.6J (5 
L___ 

FB 
ft 
GP 
GR 
10 
J() 

= Field blank. 
=Foot (feet). 
= Geoprobe. 
= Grab sample. 
= Identification. 
= The reported value is greater than 

or equal to the method detection 
limit but is less than the reporting 
limit, shown in parentheses. 

v 

NA = Not applicable. 
No ( ) = Not detected above the method 

detection limit, shown in 
parentheses. 

RCRA = Resource Conservation and 
Recovery Act. 

RFI = RCRA Facility Investigation. 
S = Soil sample. 
SS = Surface soil sample. 

SWMU 
TB 
voc 
w 

ND (1.02) ND (1.58) 

NO (1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) NO (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) NO (1.58) 

ND (1.02) ND (1.58) 

ND(1.02) ND (1.58) 

ND (1.02) ND (1.58) 

ND (1.02) 1.1 J (5) 

ND (1.02) 1.5 J (5) 

ND (1.02) NO (1.58) 

NO (1.02) ND (1.58) -

ND(1.02) ND (1.58) 

NO (1.02) ND (1.58) 

NO (1.02) ND (1.58) 

NO (1.02) ND (1.58) 

NO (1.02) NO (1.58) 

NO (1.02) 2.4J (5) 

= Solid Waste Management Unit. 
= Trip blank. 
= Volatile organic compound. 
= Water sample. 

v 
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Sample Attributes 

Record ER Sample ID 
Numberb (Figure 2.4.4-1) 

03100 T1 098-GR-001-0.5-SS 

03100 T1 098-GR-002-000-SS 

02325 T1 098-GR-003-0.5-SS 

02326 T1 098-GR-004-001-SS 

02326 T1 098-GR-005-001-SS 

02903 T1 098-GR-006-001-SS 

02904 T1 098-GR-007 -001-SS 

02904 T1 098-GR-008-001-SS 

02905 T1 098-GR-009-0.5-SS 

02956 T1 098-GR-01 0-001-SS 

02956 T1 098-GR-011-001-SS 

02959 T1 098-GR-012-0.5-SS 

02903 T1 098-GR-013-001-SS 

02905 T1 098-GR-014-0.5-SS 

"' 
Table 2.4.4-5 

Summary of SWMU 98 RFI Soil Sampling SVOC Analytical Results 
March-April 1995 

(Off-Site Laboratory) 

Analyte (EPA Method 8270)" (pg/kg) 

Sample 
Date Depth Benzo(a) 

Sampled (ft) Acenaphthene Anthracene anthracene Benzo(a)pyrene 

03/28/95 0.5 390 J (660 ND (44) 210C 1700 

03/28/95 0.5 ND (41) ND (44) 270 J (330 260 J (330 

03/29/95 0.5 1200 J (1300 170() 610() 4500 

03/30/95 1.0 ND (47) ND (26) 42 J (330 ND (21) 

03/30/95 1.0 ND(47) ND (26) 35 J (330 ND (21) 

03/31/95 1.0 41 J (330 83 J (330 45C 400 

04/03/95 1.0 75 J (330 94 J (330 320 J (330 350 

04/03/95 1.0 79() 190() 530() 4200 

04/04/95 0.5 ND (47) ND (26) 90 J (330 92 J (330 

04/05/95 1.0 ND (47) ND (26) 230 J (330 250 J (330 

04/05/95 1.0 96 J (330 180 J (330 52() 54() 

04/06/95 0.5 39 J (330' 55 J (330 270 J (330 240 J (330 

03/31/95 1.0 35 J (3301 82 J (330 59() 520 

04/04/95 0.5 ND (47) ND (26) 73 J (330 70 J (330 

[Quality Assurance/Quality Control Sample (pg/L) 

02956 T1 098-EB-003-000-W 04/05/95 j NA _l_____r-!1:> (1.4) NDJQ.8) j_ ND(0.6) l ND (0.6) l 
Refer to footnotes at end of table. 

,.., 

Benzo(b) Benzo(g,h,i) 
fluoranthene perylene 

ND (46) 1100 

520 170 J (330) 

7100 3300 
. 

ND (96) ND (225) 

ND (96) ND (225) 

790 260 J (330) 

47( 240 J (330) 

740( 2600 

120 J (330 57 J (330) 

310 J (330 120 J (330) 

81C ND (225) 

36( 160 J (330) 

1200 280 J (330) 

130 J (330' 40 J (330) 

ND (2.9) l ND (6.8) 
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Table 2.4.4-5 (Continued) 
Summary of SWMU 98 RFI Soil Sampling SVOC Analytical Results 

March-April 1995 
(Off-Site Laboratory) 

Sample Attributes Analyte (EPA Method 8270) (Jlg/kg) 

Sample 
Record ER Sample ID Date Depth Benzo(k) Butylbenzyl 

Number" (Figure 2.4.4-1) Sampled (ft) fluoranthene phthalate Carbazole Chrysene 

03100 T1 098-GR-001-0.5-SS 03/28/95 0.5 2200 NO (45) 380 J (660 290 J (660 

03100 T1 098-GR-002-000-SS 03/28/95 0.5 NO (54) NO (45) 53 J (330 34 J (330' 

02325 T1 098-GR-003-0.5-SS 03/29/95 0.5 ND(64) 790 J (1300 1000 J (1300 5700 

02326 T1 098-GR-004-001-SS 03/30/95 1.0 47 J (330 NO {44) NO (22) 40 J"(330 

02326 T1 098-GR-005-001-SS 03/30/95 1.0 35 J (330 NO (44) NO (22) 34 J (330 

02903 T1 098-GR-006-001-SS 03/31/95 1.0 NO (54) NO (45) 69 J (330 510 
02904 T1 098-GR-007 -001-SS 04/03/95 1.0 210 J (330 NO {44) 76 J (330 440 
02904 T1 098-GR-008-001-SS 04/03/95 1.0 NO (64) NO (44) 1901l 5500 

02905 T1 098-GR-009-0.5-SS 04/04/95 0.5 76 J (330 NO (44) NO (22) 110 J (330 
02956 T1 098-GR-01 0-001-SS 04/05/95 1.0 200 J (330 NO (44) NO (22) 290 J (330 
02956 T1 098-GR-011-001-SS 04/05/95 1.0 NO (64) NO (44) 130 J (330 620 

02959 T1 098-GR-012-0.5-SS 04/06/95 0.5 NO (64) NO (44) 53 J (330 340 

02903 T1 098-GR-013-001-SS 03/31/95 1.0 NO (54) NO (45) 82 J (330 690 

02905 T 1 098-G R-0 14-0 .5-SS 04/04/95 0.5 NO (64) NO (44) NO (22) 92 J (330 
Quality Assurance/Quality Control Sample (Jlg/L) 

02956 I T1 098-EB-003-000-W 1 o4!os!95 1 NA I NO (1.9) I NO (1.3) I NO (0.7) I NO (0.6) I 
Refer to footnotes at end of table. 

\.I v 

Di-n-butyl Di-n-octyl 
phthalate phthalate 

74 J (660 NO {44) 

NO (61) NO (44) I 

NO (28) ND(51) ! 

NO (28) 65 J (330) 
NO (28) 82 J (330) 
NO (61) 93 J (330) 
NO (28) ND{51) 

NO {28) NO (51) 

NO (28) 51 J (330) 
NO (28) NO (51) 

NO (28) 44 J (330) 
NO (28) 46 J (330) 
NO (61) 53 J (330) 
NO (28) 61 J (330) 

NO (0.8) _I_ ~[)_(1_._5)--

u 
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Sample Attributes 

Record ER Sample ID 
Numberb (Figure 2.4.4-1) 

03100 T1 098-GR-001-0.5-SS 

03100 T1 098-GR-002-000-SS 

02325 T1 098-GR-003-0.5-SS 

02326 T1 098-GR-004-001-SS 

02326 T1 098-GR-005-001-SS 

02903 T1 098-GR-006-001-SS 

02904 T1 098-GR-007 -001-SS 

02904 T1 098-GR-008-001-SS 

02905 T1 098-GR-009-0.5-SS 

02956 T1 098-GR-01 0-001-SS 

02956 T1 098-GR-011-001-SS 

02959 T1 098-GR-012-0.5-SS 

02903 T1 098-GR-013-001-SS 

02905 T1 098-GR-014-0.5-SS 

~ 

Table 2.4.4-5 (Continued) 
Summary of SWMU 98 RFI Soil Sampling SVOC Analytical Results 

March-April 1995 
(Off-Site Laboratory) 

Analyte (EPA Method 8270t (pg/kg) 

Sample 
Date Depth Dibenz(a,h) bis(2-Ethylhexyl) 

Sampled (ft) anthracene Dibenzofuran phthalate Fluoranthene 

03/28/95 0.5 ND (37) 140 J (660 190 J (660 3500 

03/28/95 0.5 79 J (330 NO (25) ND (233) 590 

03/29/95 0.5 1600 410 J (1300 290 J (1300 8900 

03/30/95 1.0 ND (24) ND (21) ND (80) 71 J (330 

03/30/95 1.0 ND (24) ND (21) ND (80) 62 J (330 

03/31/95 1.0 80 J (330 ND (25) ND (233) 740 

04/03/95 1.0 ND (24) ND (21) ND (80) 840 

04/03/95 1.0 ND (24) 450 J (660 96 J (660 10000 

04/04/95 0.5 37 J (330 ND (21) 64 J (330 210 J (330 

04/05/95 1.0 NO (24) NO (21) 46 J (330 560 

04/05/95 1.0 230 J (3301 42 J (330 ND (80) 1500 

04/06/95 0.5 ND (24) ND (21) 33 J (330 660 

03/31/95 1.0 84 J (330 ND (25) ND (233) 1000 

04/04/95 0.5 ND (24) ND (21) ND (80) 200 J (330 

puality Assurance/Quality Control Sample (pg/L) 

02956 T1 098-EB-003-000-W 04/05/95 NA ND (0.7) ND (0.6) 2.5 J (10~ NO (0.8) 

Refer to footnotes at end of table. 

n 

lndeno(1 ,2,3-c,d) 
Fluorene pyrene 

260 J (660 1200 

ND (29) 180 J (330] 

960 J (1300 3300 

ND (26) ND (22) 

ND (26) ND (22) 

34 J (330 240 J (330) 

47 J (330 230 J (330] 

920 2500 

ND (26) 46 J (330] 

NO (26) 130 J (330] 

79 J (330 250 J (330] 

ND (26) 150 J (330] 

NO (29) 270 J (330] 

ND (26) 35 J (330) 

ND (0.8) ND (0.7) 
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Table 2.4.4-5 (Concluded) 
Summary of SWMU 98 RFI Soil Sampling SVOC Analytical Results 

March-April 1995 
(Off-Site Laboratory) 

Sample Attributes Analyte (EPA Method 8270)
8 

(pg/kg) 

Record ER Sample 10 Date 
Numberb (Figure 2.4.4-1) Sampled 

03100 T1 098-GR-001-0.5-SS 03/28/95 

03100 T1 098-GR-002-000-SS 03/28/95 

02325 T1 098-GR-003-0.5-SS 03/29/95 

02326 T1 098-GR-004-001-SS 03/30/95 

02326 T1 098-GR-005-001-SS 03/30/95 

02903 T1 098-GR-006-001-SS 03/31/95 

02904 T1 098-GR-007 -001-SS 04/03/95 

02904 T1 098-GR-008-001-SS 04/03/95 

02905 T1 098-GR-009-0.5-SS 04/04/95 

02956 T1 098-GR-01 0-0.5-SS 04/05/95 

02956 T1 098-GR-011-001-SS 04/05/95 

02959 T1 098-GR-012-0.5-SS 04/06/95 

02903 T1 098-GR-013-001-SSc 03/31/95 

02905 T1 098-GR-014-0.5-SSd 04/04/95 

puality Assurance/Quality Control Sample (pg/L) 

02956 T1 098-EB-003-000-W 04/05/95 

Note: Values in bold represent detected SVOCs. 
8
EPA November 1986. 

Sample 
Depth 2-Methyl-

(ft) naphthalene 

0.5 NO (40) 

0.5 NO (40) 

0.5 NO (44) 

1.0 NO (44) 

1.0 NO (44) 

1.0 NO (40) 

1.0 NO (44) 

1.0 100 J (660 

0.5 NO (44) 

0.5 NO (44) 

1.0 NO (44) 

0.5 NO (44) 

1.0 NO (40) 

0.5 NO (44) 

NA NO (1.3) 

Penta-
Naphthalene chlorophenol 

140 J (660 NO (271) 

NO (30) NO (271) 

390 J (1300 NO (43) 

NO (41) NO (43) 

NO (41) NO (43) 

NO (30) 42 J (1600 

NO (41) NO (43) 

260 J (660 NO (43) 

NO (41) NO (43) 

NO (41) NO (43) 

50 J (330 NO (43) 

NO (41) NO (43) 

NO (30) NO (271) 

NO (41) NO (43) 

NO (1.2) NO (1.3) 

= Microgram(s) per liter. 
=Not applicable. 

Phenanthrene 

2900 

360 

6900 

44 J (330 

40 J (330 

410 

600 

7500 

110 J (3301 

230 J (330 

1000 

360 

500 

140 J (330 

NO (0.7) 

Pyrene 

3500 

560 

8300 

59 J (330) 

52 J (330) 

740 

640 

8200 

180 J (330) 

360 

960 

680 

930 

160 J (_330] 

NO (0.7) 

b Analysis request/chain-of-custody record. 

~1098-GR-013-001-SS is a duplicate of TI098-GR-006-001-SS. 

~1098-GR-014-0.5-SS is a duplicate of TI098-GR-010-0.5-SS. 
EB = Equipment blank. 

pg/L 
NA 
NO() = Not detected above the method detection limit, shown in 

EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 =Identification. 
J ( ) = The reported value is greater than or equal to the method detection 

limit but is less than the reporting limit, shown in parentheses. 
pg/kg= Microgram(s) per kilogram. 

u u 

RCRA 
RFI 
ss 
svoc 
SWMU 
w 

parentheses. 
= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 
= Surface soil sample. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Water sample. 

\J 



•' 
:".. Table 2.4.4-6 
Metals Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

March-April 1995 
(Off-Site Laboratory) 

Analyte Method Detection Limit (mg/kg} 
Aluminum 1.3 
Antimony 2.1 
Arsenic 0.3 
Barium 0.2 
Be_ryllium 0.2 
Cadmium 0.49 
Calcium 13 
Chromium 0.3 
Cobalt 0.4 
Copper 0.4 
Iron 2.6 
Lead 3.1 
Magnesium 2.8 
Manganese 0.5 
Mercury 0.02 
Nickel 0.6 
Potassium 27 
Selenium 0.5-0.77 
Silver 0.3 
Sodium 105 
Thallium 1 
Vanadium 0.4 
Zinc 1.6 

mg/kg = Milligram(s} per kilogram. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
SWMU = Solid Waste Management Unit. 
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Table 2.4.4-7 
VOC Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

March-April 1995 
(Off-Site Laboratory) 

Analyte Method Detection Limit {J.Ig/kg) 
1,1, 1-Trichloroethane 1.02 
1,1 ,2,2-Tetrachloroethane 1.17 
1,1 ,2-Trichloroethane 1.37 
1, 1-Dichloroethane 0.88 
1, 1-Dichloroethene 1.7 
1 ,2-Dichloroethane 0.88 
1 ,2-Dichloroethene 2.28 
1 ,2-Dichloropropane 1.15 
2-Butanone 6.12 
2-Hexanone 1.79 
4-Methyl-2-pentanone 1.51 
Acetone 1.75 
Benzene 1.32 
Bromodich loromethane 0.92 
Bromoform 1.26 
Bromomethane 1.49 
Carbon disulfide 1.67 
Carbon tetrachloride 1.13 
Chlorobenzene 1 
Chloroethane 2.42 
Chloroform 1.03 
Chloromethane 3.33 
Dibromochloromethane 1 
Ethyl benzene 0.91 
Methylene chloride 1.04 
Styrene 0.85 
T etrach loroethene 1.19 
Toluene 1.56 
T rich loroethene 0.93 
Vinyl acetate 1.53 
Vinyl chloride 2.25 
Xylene 1.58 
cis-1 ,3-Dichloropropene 1.09 
trans-1 ,3-Dichloropropene 0.95 

= Microgram(s) per kilogram. JJg/kg 
RCRA 
RFI 
SWMU 
VOC 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 

AU8-00/WP/SNL:r4700-2.doc 

= Solid Waste Management Unit. 
= Volatile organic compound. 
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c Table 2.4.4-8 
SVOC Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

March-April 1995 
(Off-Site Laboratory) 

Analyte Method Detection Limit (pQ/ko) 
1 ,2,4-Trichlorobenzene 30-37 
1 ,2-Dichlorobenzene 46-51 
1 ,3-Dichlorobenzene 41-48 
1 A-Dichlorobenzene 32-59 
2,4,5-Trichlorophenol 39-49 
2,4,6-Trichlorophenol 32-35 
2,4-Dichlorophenol 27-37 
2,4-Dimethylphenol 46-62 
2,4-Dinitrophenol 216-419 
2,4-Dinitrotoluene 28-29 
2,6-Dinitrotoluene 29-38 
2-Chloronaphthalene 46-49 
2-Chlorophenol 28-43 
2-Methylnaphthalene 40-44 
2-Nitroaniline 32-39 
2-Nitrophenol 31-53 
3,3'-Dichlorobenzidine 32-103 
3-Nitroaniline 23-112 
4-Bromophenyl phenyl ether 26-61 
4-Ch loro-3-methylphenol 41-45 
4-Chlorobenzenamine 20-139 
4-Chlorophenyl phenyl ether 28-42 
4-Methylphenol 33-58 
4-Nitroaniline 31-39 
4-Nitrophenol 68-305 
Acenaphthene 41-47 
Acenaphthylene 32 
Anthracene 26-44 
Benzo(a)anthracene 21-52 
Benzo(a)pyrene 21-48 
Benzo(b )fluoranthene 46-96 
Benzo(g,h,i)perylene 83-225 
Benzo(k)fluoranthene 54-64 
Benzoic acid 813 
Benzyl alcohol 36-40 
Butylbenzyl phthalate 44-45 
Carbazole 22-122 
Chrysene 19-21 
Di-n-butyl phthalate 28-61 
Di-n-octyl phthalate 44-51 
Dibenz(a,h)anthracene 24-37 
Dibenzofuran 21-25 
Diethylphthalate 14-60 
Dimethylphthalate 37-40 
Dinitro-o-cresol 28-393 

Refer to footnotes at end of table. 
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. .. Table 2.4.4-8 (Concluded) 
: SVOC Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

March-April 1995 
(Off-Site Laboratory) 

Analyte Method Detection Limit (Jlg/kg) 
Fluoranthene 26-40 
Fluorene 26-29 
Hexachlorobenzene 25-87 
Hexachlorobutadiene 40-56 
Hexachlorocyclopentadiene 108 
Hexachloroethane 49--62 
lndeno(1 ,2,3-c,d)pyrene 22--67 
lsophorone 39-52 
Naphthalene 30-41 
Nitrobenzene 36-39 
Pentachlorophenol 43-271 
Phenanthrene 23-28 
Phenol 37--60 
Pyrene 25--62 
bis(2-Chloroethoxy)methane 36-45 
bis(2-Chloroethyl)ether 26--61 
bis(2-Ethylhexyl)phthalate 80-233 
bis-Chloroisopropyl ether 37-39 
n-Nitrosodiphenylamine 39-40 
n-Nitrosodipropylamine 37-48 
o-Cresol 29-49 

= Microgram(s) per kilogram. pg/kg 
RCRA 
RFI 
svoc 
SWMU 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 

AU8-00/WP/SNL:r4700-2.doc 

= Semivolatile organic compound. 
= Solid Waste Management Unit. 
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c Zinc concentrations were 124 to 191 mg/kg. Zinc concentrations in three samples exceeded the 
NMED approved background concentration of 76.0 mg/kg. 

All samples were ND and/or J (estimated) values for VOCs except for acetone, methylene 
chloride, toluene, and xylene (Table 2.4.4-4). Acetone had four detects ranging from 4.7 J to 
12 parts per billion (ppb). Methylene chloride had seven detects from 1.3 J to 8.6 ppb. Toluene 
had nine detects ranging from 1.2 J to 26 ppb. Xylene had six detects ranging from 2.1 J to 
10 ppb. The additional compounds with J values only were ethylbenzene and 1,1, 1-TCA (refer 
to Table 2.4.4-4). 

SVOCs 

Twenty-four SVOCs were detected in the surface soil samples. The detected values for each of 
these compounds are provided in Table 2.4.4-5. 

Subsurface Soil Results 

c The analytical results are summarized for VOCs in Table 2.4.4-4. 

The VOC analytical results from the ERCL were ND for all samples. The confirmatory VOC 
analytical results from the off-site laboratory were ND and/or J values, except for acetone. The 
acetone concentrations were 13 and 14 ppb. 

QA/QC Results 

Data quality was assessed by reviewing the field quality assurance (QA)/quality control (QC) 
results. This section summarizes the data quality assessment. 

Tables 2.4.4-3, 2.4.4-4, and 2.4.4-5 show the QA/QC sample analytical results for the TAL 
metals, VOCs, and SVOCs collected during the sampling. QA/QC samples consisted of eleven 
(nine soil and one water) trip blank, three field soil blank, four field duplicate, and three 
equipment rinsate blank samples. The trip and field blank samples were analyzed for VOCs. 
The field duplicates and equipment rinsate blank samples were analyzed for VOCs, TAL metals, 
and SVOCs. 

The trip blank samples were ND or J values for all VOCs except acetone (60 to 110 ppb), 
2-butanone (11 to 35 ppb), and methylene chloride (6 to 8.6 ppb). The field blank sample was 
either ND or J values for VOCs. 

The equipment rinsate blank sample was either ND or J values for VOCs and SVOCs. TAL 
metals were either ND or below approved background levels. 
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Data Validation 

The data summary (Certificate of Analysis) reports were reviewed for completeness and 
accuracy as required by the SNUNM Technical Operating Procedure 94-03 (SNUNM October 
1994). Data verification (DV) was performed using the SNUNM DV Level 1 and Level 2 
checklists. The RFI data were not validated. Instead, the ERCL data were confirmed by 
duplicate samples analyzed by the off-site laboratory. 

2.4.5 Investigation# 4-Additional RFI Field Investigation 

2.4.5.1 Nonsampling Data Collection 

No additional nonsampling data collection was completed as part of Investigation # 4. 

2.4.5.2 Sampling Data Collection 

The additional RFI field activities were conducted in two stages: collecting soil and soil-gas 
samples and analyzing the sampling data. 

2.4.5.2.1 Fieldwork Activities 

The fieldwork was conducted in two phases: in phase one, soil samples were collected from ,..., 
near-surface locations; in phase two, a deep borehole was drilled and sampled. On July 29, · · 
1999, the six surface soil samples (T1 098-GP-017 through TI098-GP-022} were collected with a 
Geoprobe drill rig (Figure 2.4.5-1). Samples collected from T1098-GP-017, -018, and -019 are 
not in this report but will be included in the Acid Waste Line (SWMU 226) investigation; these 
samples were collected along a lateral pipe connected to the Old Acid Waste Line. 

On August 19, 1999, the borehole T1 098-BH-001 was drilled with a CME 75 hollow-stem auger 
rig (Figure 2.4.5-1). This borehole was located next to T1098-GP-008 (RFIInvestigation #3} at 
the TCA release area. The original plan called for drilling to 150 feet bgs. Because of the 
difficult drilling, the field geologist discontinued drilling at 140 feet bgs. BH-001 is an extension 
of T1 098-GP-008, which was drilled to 30 feet bgs. Soil-gas and soil samples were collected 
every 1 0 feet, starting at 30 feet bgs, with the soil-gas sample collected first, followed by the soil 
sample. 

2.4.5.2.2 Sample Collection Data 

Sample types collected during the additional field investigation were surface soil, soil-gas, and 
subsurface soil samples. The samples collected and the analyses performed are listed in 
Table 2.4.5-1. 
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·' '•'' Table 2.4.5-1 
Listing of Samples Collected and Analyses Performed for SWMU 98 

RFI Field Investigation 
July-August 1999 

On-Site 
Laboratory Off-Site Laboratory 

Sample Attributes Analyses Analyses 

Date ER Sample ID TAL 
Record Numbera Sampled (Figure 2.4.5-1) VOCsb Metalsc VOCsb SVOCsd 
Surface Soil 

602188 7/29/99 T1 098-GP-020-1-S X X X 
602188 7/29/99 T1 098-GP-021-1-S X X X 
602188 7/29/99 T1 098-GP-022-1-S X X X 
602188 7/29/99 T1 098-GP-023-1-S X X X 

(duplicate) 
Subsurface Soil 

602752 8/19/99 T1 098-BH-001-030-S X X 
602752 8/19/99 T1 098-BH-001-040-S X X 
602752 8/19/99 T1 098-BH-001-050-S X X 
602752 8/19/99 T1 098-BH-001-060-S X 
602752 8/19/99 T1 098-BH-001-070-S X X 
602752 8/19/99 T1 098-BH-001-080-S X X 
602752 8/19/99 T1 098-BH-001-090-S X X 
602752 8/19/99 T1 098-BH-001-090-SD X X 

(duplicate) 
602752 8/19/99 T1 098-BH-001-1 00-S X X 
602752 8/20/99 T1 098-BH-001-11 0-S X X 
602752 8/20/99 T1 098-BH-001-120-S X X 
602752 8/20/99 T1 098-BH-001-130-S X X 

Soil Gas 
602753 8/19/99 T1 098-BH-001-030-SV X 
602753 8/19/99 T1 098-BH-001-040-SV X 
602753 8/19/99 T1 098-BH-001-050-SV X 
602753 8/19/99 T1 098-BH-001-060-SV X 
602753 8/19/99 T1 098-BH-001-070-SV X 
602754 8/19/99 T1 098-BH-001-080-SV X 
602754 8/19/99 T1 098-BH-001-090-SV X 
602754 8/19/99 T1 098-BH-001-090-SVD X 

fduplicate) 
602754 8/19/99 T1 098-BH-001-1 00-SV X 
602754 8/20/99 T1 098-BH-001-11 0-SV X 
602754 8/20/99 T1 098-BH-001-130-SV X 
602754 8/20/99 T1 098-BH-001-140-SV X 

Equipment Blanks 
602188 7/29/99 T1 098-EB-004-000-W X X X 
602752 8/19/99 T1 098-EB-005-000-W X X 

Refer to footnotes at end of table. 
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Table 2.4.5-1 (Concluded)• 
Listing of Samples Collected and Analyses Performed for SWMU 98 

RFI Field Investigation 
July-August 1999 

Sample Attributes 

·I Date I ER Sample ID 
Record Number

8 
Sampled (Figure 2.4.5-1) 

Trip Blanks 
602188 I 7/29/99 IT1 098-TB-013-000-W 
602752 I 8/19/99 IT1 098-TB-014-000-W 

a Analysis request/chain-of-custody record. 
bEPA Method 8260. 
cEPA Method 6010fi471. 
dEPA Method 8270. 
BH = Borehole. 
EB = Equipment blank. 
ER =Environmental Restoration. 
GP = Geoprobe. 
ID = Identification. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
S =Soil sample. 
SD = Soil sample duplicate. 
SV = Soil vapor. 
SVD = Soil vapor duplicate. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
VOC = Volatile organic compound. 
W = Water sample. 
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The st,~rtace soil samples were collected at 1 foot bgs at each location. Three soil samples 
(T1098~GP-020 through T1098-GP-022), one field duplicate (T1098-GP-23), and one 
equipment rinsate blank sample were analyzed for VOCs, SVOCs, and TAL metals. The 
samples were sent off site to General Engineering Laboratory (GEL). The samples were 
analyzed by criteria described in EPA Method 8260 for VOCs, EPA Method 8270 for SVOCs, 
and EPA Methods 6010 and 7471 for TAL metals. 

The soil-gas samples were collected at each 10-foot interval (from 30 to 140 feet bgs) except at 
120 feet bgs. There were not enough sample bulbs available to collect a soil-gas sample at 
120 feet bgs, so this interval was not sampled. Twelve soil-gas samples were collected and 
analyzed for VOCs by the ERCL. The samples were analyzed by criteria described in EPA 
Method 8260 for VOCs. 

In the borehole, subsurface soil samples were collected at each 1 0-foot interval (from 30 to 
140 feet bgs) except at 60 and 140 feet bgs. At 60 feet bgs, the sampler did not collect enough 
soil for metal analysis. At 140 feet bgs, the soil sampler would not penetrate the formation, so 
no sample was collected. Twelve soil samples {T1 098-BH-001-030 through T1 098-BH-001-
130) were collected and analyzed for VOCs and TAL metals by GEL. The samples were 
analyzed by criteria described in EPA Method 8260 for VOCs and EPA Methods 601 OB and 
7471A for TAL metals. 

2.4.5.2.3 Data Gaps 

The analytical data from confirmatory sampling was reviewed by the HRMB. The data are 
sufficient to characterize the nature and extent of COCs at this site (see Section 2.4.5.2.4). 
Further characterization of SWMU 98 will not be required based on the data. 

2.4.5.2.4 Results and Conclusions 

This section discusses the analytical results of the surface soil, soil-gas, and subsurface soil 
samples. The conclusions are based on these results. 

Surface Soil Results 

The analytical results for RCRA metals, beryllium, and any TAL metal above background and 
DOE/Oversight Bureau (OB) Maximum Background Levels are provided in Table 2.4.5-2. The 
metals results were either ND or below approved background levels except for arsenic, barium, 
and vanadium. Three arsenic results (4.61 to 9.15 mg/kg) were above the background level of 
4.4 mg/kg. Four barium results (302 to 605 mg/kg) were above the background level of 
200 mg/kg. Two vanadium results (52.9 and 53.1 mg/kg) were above the background level of 
33 mg/kg. These results are provided in Table 2.4.5-2. Analytical results for silver (a COC) 
were all below the background level of <1.0 mg/kg (Table 2.4.5-2). A summary of the metals 
MDLs is provided in Table 2.4.5-3. 

The VOC and SVOC analytical results were ND for all samples. A summary of the VOC and 
SVOC MDLs are provided in Tables 2.4.5-4 and 2.4.5-5, respectively. 
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Table 2.4.5-2 
Summary of SWMU 98 RFI Soil Sampling Metals Analytical Results 

July-August 1999 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6010A!7470/7470A!7471/7471A)a (mg/kg) i 

Record ER Sample ID Date Sample 
Numberb (Figure 2.4.5-1) Sampled Depth (ft}_ Arsenic Barium Beryllium Cadmium Chromium Copper 
602188 rT1 098-G P-020-1-S 07/02/99 1.0 4.61 55B 0.268 J (0.481) 0.0697 J (0.481) 5.42 4.05 
602188 rT1 098-GP-021-1-S 07/02/99 1.0 6.45 302 0.387 J (0.49) 0.0418 J (0.49) 6.77 6.34 
602188 rT1 098-GP-022-1-S 07/02/99 1.0 9.15 32B 0.345 J (0.49) 0.0734 J (0.49) 6 6.06 
602188 lf1 098-G P-023-1 -Sc 07/02/99 1.0 4.07 605 0.353 J (0.485) 0.0716 J (0.485) 6.25 5.48 
602752 rn 098-BH-001-030-S 08/19/99 30 1.53 49.9 0.286 J (0.459} ND (0.0349) 3.2 9.75 
602752 rT1 098-BH-001-040-S 08/19/99 40 2.35 90.5 0.444 J (0.476) ND (0.0362) 7.26 11.9 
602752 rT1 098-BH-001-050-S 08/19/99 50 1.84 138 0.25 J (0.49) ND (0.0373) 4.29 15.4 
602752 rT1 098-BH-001-070-S 08/19/99 70 2.03 43.7 0.379 J (0.5) ND (0.038) 5.86 9.29 
602752 [T1 098-BH-001-080-S 08/19/99 80 3.14 206 0.737 ND (0.038) 9.91 19.3 
602752 [T1 098-BH-001-090-S 08/19/99 90 3.6 202 0.736 ND (0.0373) 11.3 15.7 
602752 [T1 098-BH-001-090-SD 08/19/99 90 2.2 45.4 0.391 J (0.495) ND (0.0376) 6.07 9.46 
602752 rT1 098-BH-001-1 00-S 08/19/99 100 1.58 16 0.28 J (0.5) ND (0.038) 4.23 11 
602752 rT1 098-BH-001-11 O-S 08/20/99 110 2.96 50.8 0.559 ND (0.0358) 9.19 12 
602752 [T1 098-BH-001-120-S 08/20/99 120 3.44 261 0.611 ND (0.0376) 8.51 10.2 
602752 [T 1 098-BH -00 1-130-S 08/20/99 130 4.28 62.1 0.77 ND (0.0369) 12 21.4 

Quality Assurance/Quality Control Samples (pg/L) 
602188 lf1 098-EB-004-000-W 07/22/99 NA ND 0.006 ND (0.00026) ND (0.00044) 0.00236 J ND-

(0.00451) (0.005) (0.004511 
602752 [T1 098-EB-005-000-W 08/19/99 NA ND 0.0032 J 0.00027 J (0.005) ND (0.00044) 0.0016 J ND 

{0.00451) (0.005) (0.005) (0.00451) 
Background S_Qil_ Conc:entrations-North f!\Jead 4.4 200 0.8 0.9 17.3 17 

~- - - _L___ ------- ------ --

Refer to footnotes at end of table. 
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Table 2.4.5-2 (Concluded) 

Summary of SWMU 98 RFI Soil Sampling Metals Analytical Results 
July-August 1999 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6010N7470n470N7471n471A)
8 

(mg/kg) 
Record ER Sample ID Date Sample 

Numberb (Figure 2.4.4-1) Sampled Depth (ft) Lead 
602188 T1 098-GP-020-1-S 07/02/99 1.0 3.87 
602188 T1 098-GP-021-1-S 07/02/99 1.0 5.53 
602188 T1 098-GP-022-1-S 07/02/99 1.0 5.45 
602188 ~1 098-GP-023-1-Sc 07/02/99 1.0 4.91 

602752 IT1 098-BH-001-030-S 08/19/99 30 2.98 
602752 IT1 098-BH-001-040-S 08/19/99 40 6.1 
602752 IT1 098-BH-001-050-S 08/19/99 50 4.47 
602752 IT1 098-BH-001-070-S 08/19/99 70 4.99 
602752 IT1 098-BH-001-080-S 08/19/99 80 8.39 
602752 IT1 098-BH-001-090-S 08/19/99 90 10.6 
602752 IT1 098-BH-001-090-SD 08/19/99 90 5.54 
602752 IT1 098-BH-001-1 00-S 08/19/99 100 3.48 
602752 IT 1 098-BH-001-11 0-S 08/20/99 110 7.77 
602752 IT1 098-BH-001-120-S 08/20/99 120 8.37 
602752 T1 098-BH-001-130-S 08/20/99 130 12.5 

IOuality Assurance/Quality Control Samples (pg/L 
602188 IT1 098-EB-004-000-W 07/22/99 NA ND 

• (0.00159) 
602752 T1 098-EB-005-000-W 08/19/99 NA 

Background Soil Concentrations-North Area 
d 

Note: Values in bold exceed background soil concentrations. 
8
EPA November 1986. 

b Analysis request/chain-of-custody record. 

"1"1 098-GP-023-001-S is a duplicate of T1 098-GP-020-01-S. 

dFrom Dinwiddie 1997. 

ND 
(0.00159) 

39 

Mercury Selenium Silver Thallium 
ND (0.0022) ND (0.135) 0.44 J (0.481) ND (0.0221) 
ND (0.0022) ND (0.135) 0.38 J (0.49) ND (0.0221) 
ND (0.0022) ND (0.135) 0.375 J (0.49) ND (0.0221) 
ND (0.0022) ND (0.135) 0.287 J (0.485) ND (0.0221) 

0.00692 J (0.0304) ND (0.248) 0.115 J (0.459) ND (0.41) 
0.0094 J (0.0306) ND (0.257) 0.142 J (0.476) ND (0.42) 

0.00607 J (0.0321} ND (0.265) 0.135 J (0.49) ND (0.43) 
ND (0.0021) ND (0.27) 0.136 J (0.5) ND (0.44) 

0.0139 J (0.0319) ND (0.27) 0.139 J (0.5) ND (0.44) 
0.0144 J (0.0316) ND (0.265) 0.139 J (0.49) ND (0.43) 

0.00611 J (0.0301) ND (0.267) 0.153 J (0.495) ND (0.44) 
0.00752 J (0.0311) ND (0.27) 0.125 J (0.5) ND (0.44) 
0.0061 J (0.0325) ND (0.255) 0.163 J(0.472) 0.44 J (1.0) 
0.0163 J (0.0321) ND (0.267) 0.162 J (0.495) ND (0.44) 
0.0123 J (0.0276) ND (0.262) 0.181 J (0.485) 0.53 J (1.0) 

ND (0.00004) ND (0.00271) ND (0.00073) ND (0.003) 

ND (0.00004) ND (0.00271) ND (0.00073) ND (0.003) 

< 1.25 < 1.0 < 1.0 <1.1 

" 
Vanadium 

27.1 
52.9 
53.1 

26.8 

13.4 
17.3 
14.4 
13.9 
17.1 
29.1 
16.1 
11 

21.8 
20.4 

36 

0.006 

0.0032 J 
(0.005) 

33 

BH = Borehole. J() 
EB = Equipment blank. 

= The reported value is greater than or equal to 
the method detection limit but is less than the 
reporting limit, shown in parentheses. 

RCRA 
RFI 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 

EPA =U.S. Environmental Protection 

ER 
ft 
GP 
ID 

Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Geoprobe. 
=Identification. 

mg/kg 
pg/L 
NA 
ND() 

= Milligram(s) per kilogram. 
= Microgram(s) per liter. 
=Not applicable. 
= Not detected above the method detection 

limit, shown in parentheses. 

s 
SD 
SWMU 
w 

= Soil sample. 
=Duplicate soil sample. 
= Solid Waste Management Unit. 
= Water sample. 



Table 2.4.5-3 
.Metal Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

July-August 1999 
(Off-Site Laboratory) 

Analvte Method Detection Limit (mg/kg) 
Aluminum 0.591-1.18 
Antimony 0.191-0.381 
Arsenic 0.228-0.455 
Barium 0.027-0.054 
Beryllium 0.012-0.024 
Cadmium 0.019-0.038 
Calcium 3.49-32.9 
Chromium 0.038-0.076 
Cobalt 0.017-0.033 
Copper 0.067-0.134 
Iron 5-10 
Lead 0.079-0.157 
Maonesium 0.254-0.507 
Manganese 0.355-0.709 
Mercury 0.00186-0.0022 
Mercury 0.00225 
Nickel 0.032-0.063 
Potassium 1.42-2.84 
Selenium 0.135-0.27 
Silver 0.031-0.06 
Sodium 3.21-6.42 
Thallium 0.221-0.441 
Vanadium 0.027-0.053 
Zinc 0.185-0.37 

= Milligram(s) per kilogram. mg/kg 
RCRA 
RFI 
SWMU 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 
= Solid Waste Management Unit. 
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, . Table 2.4.5-4 
· VOC Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

July-August 1999 
(Off-Site Laboratory) 

Analyte Method Detection Limit {.uo/kQ) 
1,1, 1-Trichloroethane 0.1 
1,1 ,2,2-Tetrachloroethane 0.6 
1,1 ,2-Trichloroethane 0.3 
1, 1-Dichloroethane 0.1 
1, 1-Dichloroethene 0.3 
1 ,2-Dichloroethane 0.2 
1 ,2-Dichloropropane 0.2 
2-Butanone 3.2 
2-Hexanone 2.8 
4-Methyl-2-pentanone 3.1 
Acetone 10.3 
Benzene 0.5 
Bromodichloromethane 0.1 
Bromoform 0.3 
Bromomethane 0.3 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chloroethane 0.3 
Chloroform 0.1 
Chloromethane 0.2 
Dibromochloromethane 0.2 
Ethyl benzene 0.3 
Methylene chloride 1.4 
Styrene 0.3 
Tetrachloroethene 0.4 
Toluene 0.9 
Trichloroethene 0.3 
Vinyl acetate 2.1 
Vinyl chloride 0.4 
Xylene 0.7 
cis-1 ,2-Dichloroethene 0.1 
cis-1 ,3-Dichloropropene 0.2 
trans-1 ,2-Dichloroethene 0.1 
trans-1 ,3-Dichloropropene 0.3 

pg/kg = Microgram(s) per kilogram. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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Table 2.4.5-5 
SVOC Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

July-August 1999 
(Off-Site Laboratory) 

Analyte Method Detection Limit {Jig/kg) 
1 ,2,4-Trichlorobenzene 186 
1 ,2-Dichlorobenzene 171 
1 ,2-Diphenylhydrazine 57 
1 ,3-Dichlorobenzene 129 
1 A-Dichlorobenzene 61 
2,4,5-Trichlorophenol 154 
2,4,6-Trichlorophenol 77 
2,4-Dichlorophenol 176 
2,4-Dimethylphenol 109 
2,4-Dinitrophenol 368 
2,4-Dinitrotoluene 117 
2,6-Dinitrotoluene 140 
2-Chloronaphthalene 173 
2-Chlorophenol 157 
2-Methylnaphthalene 204 
2-Nitroaniline 67 
2-Nitrophenol 181 
3,3'-Dichlorobenzidine 278 
3-Nitroaniline 83 
4-Bromophenyl phenyl ether 118 
4-Chloro-3-methylphenol 128 
4-Chlorobenzenamine 155 
4-Chlorophenyl phenyl ether 146 
4-Nitroaniline 103 
4-Nitrophenol 109 
Acenaphthene 160 
Acenaphthylene 147 
Anthracene 88 
Benzo(a)anthracene 68 
Benzo(a)pyrene 72 
Benzo(b )fluoranthene 142 
Benzo(g,h, i)perylene 81 
Benzo(k)fluoranthene 132 
Benzoic acid 893 
Benzyl alcohol 230 
Butylbenzyl phthalate 90 
Chrysene 55 
Di-n-butyJ_phthalate 73 
Di-n-octyl phthalate 174 
Dibenz(a,h)anthracene 83 
Dibenzofuran 134 
Diethylp_hthalate 76 
Dimethylphthalate 109 
Dinitro-o-cresol 101 
Fluoranthene 65 

Refer to footnotes at end of table. 
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Table 2.4.5-5 (Concluded) 
SVOC Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

July-August 1999 
(Off-Site Laboratory) 

Analyte Method Detection Limit {Qg/kg) 
Fluorene 114 
Hexachlorobenzene 70 
Hexachlorobutadiene 153 
Hexachlorocyclopentadiene 193 
Hexachloroethane 132 
lndeno(1 ,2,3-c,d)pyrene 80 
lsophorone 146 
NC!I>_hthalene 157 
Nitrobenzene 132 
Pentachlorophenol 57 
Phenanthrene 60 
Phenol 57 
Pyrene 72 
bis(2-Chloroethoxy)methane 169 
bis(2-Chloroethyl)ether 53 
bis(2-Ethylhexyl)phthalate 299 
bis-Chloroisopropyl ether 105 
m,p-Cresol 153 
n-Nitrosodiphenylamine 21 
n-Nitrosodipropylamine 129 
o-Cresol 63 

pg/kg = Microgram(s) per kilogram. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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Soil-gas· Results 

The analytical results with MOLs are provided in Table 2.4.5-6 and the ERCL analytical 
data sheets are provided in Annex 2-0. The VOCs were NO except for 1,1, 1-TCA, 1, 1-0CE, 
1,1 ,2-TCA, trichloroethene, benzene, and toluene. Figure 2.4.5-2 is a schematic of T1 098-BH-
001 with the associated VOC analytical results at each depth. 

Subsurface Soil Results 

The analytical results for RCRA metals, beryllium, and TAL metals above background levels 
and the OOE/OB Maximum Background Levels are shown in Table 2.4.5-2. The metals results 
were either NO or below background levels except for barium, copper, lead, and vanadium. 
Three barium results (202 to 261 mg/kg) were above the background level of 200 mg/kg. Two 
copper results (19.3 and 21.4 mg/kg) were above the background level of 17.0 mg/kg. One 
vanadium result (53.1 mg/kg) was above the background level of 33.0 mg/kg. Analytical results 
for silver (a COC) were all below the background level of <1.0 mg/kg. 

The VOC analytical results were NO for all compounds. A summary of the VOC MOLs is 
provided in Table 2.4.5-4. 

QA/QC Results 

Two equipment rinsate and two trip blank QC samples were collected and analyzed. The :) 
equipment rinsate blanks were analyzed for VOCs, SVOCs, and TAL metals. The VOC and 
SVOC results were NO except for one acetone value (6.8 B micrograms [pg]/liter [L]), and the 
metal results were either NO or below approved soil background levels. The trip blanks were 
analyzed for VOCs. The VOC results were NO for VOCs except for one acetone value 
(4.0 B tJg/L), one chloroform value (0.83 t~g/L), and one methylene chloride value (1.3 J tJg/L). 

Two pairs of duplicate samples were collected as part of the confirmatory sampling effort and 
were analyzed by the off-site laboratory for VOCs and TAL metals. The primary sample (TI098-
GP-020-1-S) and the duplicate sample (TI098-GP-023-1-S) were both NO for VOCs. The 
primary sample (TI098-BH-001-090-S) and the duplicate sample (TI098-BH-001-090-SO) were 
both NO for VOCs. 

Relative percent differences (RPOs) were calculated for the metals detected in the primary and 
duplicate samples. The RPOs were within the acceptable RPO limit of 20 percent for all metals 
analyzed except beryllium, copper, lead, silver (Table 2.4.5-7). For the sample pair TI098-BH-
001-090-S/TI098-BH-001-090-SD, TAL metals analysis yielded RPOs that exceeded the 
acceptable RPO limit of 20 percent except for beryllium and silver (Table 2.4.5-7). Although the 
RPOs presented in Table 2.4.5-7 exceed the RPO limit for most metals, they are typical of the 
heterogeneous, uncontaminated soil at SNUNM and are, therefore, acceptable. 
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Table 2.4.5-6 
Summary of SWMU 98 VOC Soil-gas Analytical Results, BH-001 

August 1999 

Sample Attributes Analyte (EPA Method 8260 a (ppmv) 

Record ER Sample ID Date 
Numberb (Figure 2.4.5-1) Sampled 
602753 rn 098-BH-001-30-SV 8/19/99 

602753 T1 098-BH-001-40-SV 8/19/99 

602753 T 1 098-BH-001-50-SV 8/19/99 

602753 T1 098-BH-001-60-SV 8/19/99 

602753 T1 098-BH-001-70-SV 8/19/99 

602754 T1 098-BH-001-80-SV 8/19/99 

602754 [T1 098-BH-001-90-SV 8/19/99 

602754 T1 098-BH-001-90-SVD 8/19/99 

602754 T 1 098-BH-001-1 00-SV 8/19/99 

602754 T1 098-BH-001-11 0-SV 8/20/99 

602754 T 1 098-BH-001-130-SV 8/20/99 

602754 T 1 098-BH-001-140-SV 8/20/99 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 

b Analysis request/chain-of-custody record. 
BH = Borehole. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ID = Identification. 

Q) 
c 
Q) 
..c 
(ij 
e 
0 

Q) ::2 c () 

Sample Q) 

9 N 

Depth c 
Q) .,... 

(ft) ID ..... 
30 NO NO 

(0.018) (0.015) 
40 NO NO 

(0.018) (0.015) 
50 0.22 5.0 

60 NO 15.0 
(0.018) 

70 NO 19.0 
(0.018) 

80 NO 10 
(0.018) 

90 NO 7.7 
(0.018) 

90 NO 8.8 
(0.018) 

100 NO 18.0 
(0.018) 

110 NO 0.5 
(0.018) 

130 NO 3.1 
(0.018) 

140 NO 0.18 
(0.018) 

NO ( ) = Not detected above the method detection limit, shown in parentheses. 
ppmv = Parts per million by volume. 
SV = Soil vapor. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
SVD = Soil vapor duplicate. 

Q) 
c , 
..c 

Q) (ij 
c e Q) 0 ..c 
(ij ::2 

() 
Q) e ·c 
c 0 1-
Q) ::2 I .,... 
~ () 
0 ·c .,... 
1- 1- .,... 

NO NO NO 
(0.016) (0.011) (0.011) 

NO NO NO 
(0.016) (0.011) (0.011) 

0.17 NO 0.28 
(0.011) 

NO 0.17 0.77 
(0.016) 

NO 0.25 0.89 
(0.016) 

NO NO 0.32 
(0.016) (0.011) 

NO NO 0.22 
(0.016) (0.011) 

NO NO 0.25 
(0.016) _{0.011) 

NO 0.25 0.5 
(0.016) 

NO NO NO 
(0.016) (0.011) (0.011) 

NO 0.21 NO 
(0.016) (0.011) 

NO NO NO 
(0.016) (0.011) (0.011) 

Q) 
c , 
..c 
(ij 
e 
0 
::2 
() 
·c 
1-
~ .,... 
.,... 

NO 
(0.011) 

NO 
(0.011) 

0.16 

NO 
(O.Q11) 

0.14 

NO 
(0.011) 

NO 
(0.011} 

NO 
(0.011) 

NO 
(0.011) 

NO 
(0.011) 

NO 
(0.011) 

NO 
(0.011) 
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Mapidz 000432 04/25/00 SNL ORG. 6804 DHelfrich 

Ground Surface 

Feet 

-r- NS 

20 -~ NS 

-1- NO 

40 -1- NO 

-1- 280 ppbv 1,1,1-TCA 160 ppbv 1,1,2-TCA 
5000 ppbv 1, 1-DCE 

60 -1- 770 ppbv 1,1, 1-TCA 170 ppbv TCE 
15,000 ppbv 1, 1-DCE 

-1- 890 ppbv 1,1, 1-TCA 140 ppbv 1,1 ,2-TCA 
19,000 ppbv 1, 1-DCE 250 ppbv TCE 

80 _ I- 320 ppbv 1 , 1 , 1-TCA 
10,000 ppbv 1, 1-DCE 

_ r- 220 ppbv 1 , 1 , 1-TCA 
7, 700 ppbv 1, 1-DCE 

100 __ 500 ppbv 1,1, 1-TCA 
18,000 ppbv 1, 1-DCE 250 ppbv TCE 

- r- 500 ppbv 1, 1-DCE 

120 -r- NS 

-1- 3100ppbv1,1-DCE 210ppbvTCE 

140 - 180 ppbv 1,1-DCE 

TO= 140' 

Legend 

1,1, 1-TCA: 1,1, 1-Trichloroethane 
1, 1-DCE: 1, 1-Dichloroethane 
1,1 ,2-TCA: 1,1 ,2-Trichloroethane 
TCE: Trichloroethene 
TO: Total Depth 
NO: Non Detect 
NS: Not Sampled 
ppbv: parts per billion I vapor 

I 

Figure 2.4.5-2 
Soil Gas Detections for 

T1 098-BH-001 

2-49 

Sandia National Laboratories, New Mexico 
Environmental Geoqraohic Information Svstem 
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Table 2.4.5-7 
Summary of SWMU 98 Field-Duplicate Relative Percent Differences 

. Sample Attributes Relative Percent Difference 
Sample 

Record ER Sample ID Depth 
Number" (Figure 2.4.4-1) (ft) Arsenic Barium Beryllium Cadmium Chromium Copper 

602188 T1 098-G P-020-1-S 1.0 12.4 8.1 27.4 2.7 14.2 30.0 
T1 098-GP-023-1-S 
(duplicate) 

602752 T1 098-BH-001-090-S, 90 48.3 126.6 0.14 NC 60.2 49.6 
T1 098-BH-001-090-SD 

---- .. 

_(duplicate) 
---· --- -- --- - - -- ---- --

• Analysis request/chain-of-custody record. 
BH =Borehole. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
ID = Identification. 
NC = Not calculated for nondetect results. 
S =Soil. 
SD = Soil duplicate. 
SWMU = Solid Waste Management Unit. 

" 
Lead Mercury Silver Vanadium 
23.7 NC 42.1 1.1 

62.7 82.4 9.6 57.5 



2.4.5.3 Data Validation 

All off-site laboratory results were reviewed and verified according to the "Procedure for 
Chemical and Radiochemical Data (AOP 00-03) (SNUNM December 1999). Annex 2-E 
contains the off-site data validation results. All samples were prepared and analyzed with 
accepted procedures and specified methods except for the following problems. 

During data validation, qualifications were applied to VOC sample data because of method 
blank contamination, initial calibration response factors, and matrix spike (MS) percent recovery. 
Qualifications were applied to SVOC sample data because of matrix spike duplicate percent 
recovery. Qualifications were applied to metal sample data because of initial calibration blank, 
method and equipment blank contamination, MS percent recovery, serial dilution RPDs, and 
replicate analysis RPDs. 

2.5 Site Conceptual Model 

The site conceptual model for SWMU 98 is based upon the residual COCs identified in the soil 
and soil-gas samples from the surface and subsurface area around former Building 863. This 
section summarizes the nature and extent of contamination and the environmental fate of 
COCs. 

2.5.1 Nature and Extent of Contamination 

The primary COCs at SWMU 98 are VOCs (TCA), SVOCs, and metals (silver) related to the :) 
TCA release area and silver recovery unit. The extent of contamination was mostly limited to 
areas outside of the building (e.g., TCA release area). During the additional field investigation 
(#4), three locations under the slab near the TCA release area were also sampled. 

Although VOCs were detected in the soil-gas samples, the soil samples were ND except for a 
few compounds with J values and slightly elevated values for toluene, xylene, and acetone. 
Any VOCs detected (including J values) were considered COCs. 

SVOCs were detected in the surface soil samples during the RFI activities. The extent of SVOC 
contamination is related to areas of cement/concrete walkways and pads around the perimeter 
of the building. Any SVOCs detected (including J values) were considered COCs. 

Metal COCs were determined by comparing sample results to approved background 
concentrations established for the SNL North Area Group (Dinwiddie September 1997). Any 
metal found to exceed background in any sample was considered a potential COCs for the site. 

2.5.2 Environmental Fate 

The primary source of potential COCs is the TCA release area. The primary transport 
mechanism of COCs is seepage of the TCA directly into the soil and migration into the 
groundwater. Forty-four potential COCs are associated with SWMU 98, including six VOCs, 
twenty-three SVOCs, and twelve metals. Table 2.5.2-1 contains a summary of the potential 
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Table 2.5.2-1 

Summary of COGs for SWMU 98 

Maximum 
Background 

COCs Greater UmiVNorth Area Maximum 
Than Supergroup 

b 
Concentration 

Background ima/ka) (mg/kg) 
Arsenic 4.4 9.2 

Barium 200 605 

Cadmium <1 0.94 
Chromium 12.8 30 

f" 

Sampling 
Average Locations Where 

Concentration c Background 

(mg/kg, except Concentration 

where noted) Exceededd 
5.1 T1 098-GR-001-0.5 

T1 098-GR-002-000 
T1 098-GR-007-001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1098-GR-010-001 
T1 098-GR-011-001 
T1 098-GR-012-0.5 
T1 098-GR-014-0.5 
T1 098-GP-020-1 
T1 098-GP-021-1 
T1 098-GP-022-1 

323 T1 098-GR-001-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-004-001 

I 
T1 098-GR-005-001 
T1 098-GR-006-001 
T1098-GR-007-001 I 

T1 098-GR-01 0-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 
T1 098-GP-020-1 
T1098-GP-021-1 
T1 098-GP-022-1 
T1 098-GP-023-1 
T1 098-BH-001-080 
T1 098-BH-001-120 
T1 098-BH-001-190 

NA T1 098-GR-001-0.5 
NA T1 098-GR-003-0.5 
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Table 2.5.2-1 (Continued) 
Summary of COGs for SWMU 98 

Maximum 
Background 

COGs Greater Limit/North Area Maximum 
Than Supergroup 

b 
Concentration 

Backaround (ma/ka) (mg/kg) 
Cobalt 7.1 264 

Copper 17 44.3 

Lead 11.2 89.9 
Selenium <1.0 0.6d 

Silver <1.0 13.8 

Thallium <1.1 2.1 

Vanadium 33 53.1 

Zinc 76 191 

'-' 

Sampling 
Average Locations Where 

Concentration c Background 

(mg/kg, except Concentration 

where noted) Exceededd 
24.6 T1 098-GR-001-0.5 

T1 098-GR-003-0.5 
T1 098-GR-004-001 
T1 098-GR-012-0.5 
T1 098-GR-014-0.5 

12.8 T1 098-GR-001-0.5 
T1 098-GR-003-0.5 
T1 098-BH-001-080 
T1 098-BH-001-130 

17.1 T1 098-GR-003-0.5 
NA T 1 098-G R-005-00 1 

2.9 T1 098-GR-001-0.5 
T1 098-GR-003-0.5 
T1 098-GR-004-001 
T1 098-GR-005-001 
T1 098-GR-006-001 
T1 098-GR-012-0.5 
T 1 098-G R-0 13-001 

1.4 T1 098-GR-002-000 
T1 098-GR-003-0.5 -
T1 098-GR-005-001 

24.4 T1098-GP-021-1 
T1 098-GP-022-1 
T1 098-BH-001-130 

55.9 T1 098-GR-001-0.5 
T1098-GR-003-0.5 
T1 098-GR-013-001 
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Table 2.5.2-1 (Continued) 

Summary of COCs for SWMU 98 

Maximum 
Background 

COCs Greater LimiVNorth Area Maximum 
Than Supergroup 

b 
Concentration 

Background imalka) (mg/kg) 
Acetone NA 0.014 B 

Ethylbenzene NA 0.0017 J 

Methylene chloride NA 0.0086 B 

-~- -~---------

n 

Sampling 
Average Locations Where 

Concentration 
c Background 

(mg/kg, except Concentration 

where noted) Exceededd 

0.009 T1 098-GR-001-0.5 
T1 098-GR-004-001 
T 1 098-G R-007 -001 
T1 098-GR-008-001 
T1 098-GP-004-016 
T1 098-GP-004-030 
T1098-GP-007-011 
T1 098-GP-008-011 
T1 098-GP-009-025 
T1 098-GP-016-005 

0.002 T1 098-GR-006-001 
T1 098-GR-01 0-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 

0.003 T1 098-GR-001-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-004-001 
T1 098-GR-005-001 
T1 098-GR-01 0-001 
T1 098-GR-011-001 
T1 098-GP-001-025 
T1 098-GP-003-01 0 
T1 098-GP-004-016 
T1 098-GP-01 0-005 
T1098-GP-011-010 
T1 098-GP-016-005 
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Table 2.5.2-1 (Continued) 
Summary of COGs for SWMU 98 

Maximum 
Background 

COGs Greater LimiVNorth Area Maximum 
Than Supergroup 

b 
Concentration 

Background _img/kQ) (mQ/kQ) 
Toluene NA 0.026 

1,1,1-Trichloroethane NA 0.002 J 
Xylene NA 0.010 

Acenaphthene NA 1.2 J 

Anthracene NA 1.9 

u 

Sampling· 
.. 

Average Locations Where 

Concentration 
c Background 

(mg/kg, except Concentration 

where noted) Exceededd 
0.01 (Jig/kg) T1098-GR-001-0.5 

T1 098-GR-006-001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1098-GR-011-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 ! 

T1 098-GR-014-0.5 
NA T1 098-GR-006-001 

0.007 T 1 098-G R-006-00 1 
T1 098-GR-008-001 
T1 098-GR-01 0-001 
T1 098-GR-011-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 

0.3 T1 098-GR-001-0.5 
T1 098-GR-003-0.5 
T1 098-GR-006-001 
T1 098-GR-007-001 
T1 098-GR-008-001 
T1 098-GR-011-001 
T1 098-GR-012-001 
T1 098-GR-013-001 

0.6 T1 098-GR-003-0.5 
T1 098-GR-006-001 
T1098-GR-007-001 
T1 098-GR-008-001 
T1098-GR-011-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 
·- ----------

u 
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Table 2.5.2-1 (Continued) 
Summary of COGs for SWMU 98 

Maximum 
Background 

COGs Greater Limit/North Area Maximum 
Than Supergroup 

b 
Concentration 

Background (ma/ka) (mg/kg) 
Benzo(a)anthracene NA 6.1 

Benzo(a)pyrene NA 4.5 

,., 
--

Sampling 
Average Locations Where 

Concentration 
c Background 

(mg/kg, except Concentration 

where noted) Exceededd 
1.2 T1 098-GR-001-0.5 

T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-004-001 
T1 098-GR-005-001 
T1 098-GR-006-001 
T1 098-G R-007 -001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1098-GR-011-001 
T1 098-GR-012-001 
T1 098-GR-013-001 
T1 098-GR-014-0.5 

1.1 T1 098-GR-001-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-006-001 
T1 098-GR-007-001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1098-GR-011-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 
T1 098-GR-014-0.5 
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Table 2.5.2-1 (Continued) 
Summary of COGs for SWMU 98 

Maximum 
Background 

COGs Greater Limit/North Area Maximum 
Than Supergroup 

b 
Concentration 

Background (mg/kg) (mg/kg) 
Benzo(b )fluoranthene NA 7.4 

Benzo(g,h,i)perylene NA 3.3 

Benzo(k)fluoranthene NA 2.2 

~ 

Sampling 
Average Locations Where 

Concentration 
c Background 

(mg/kg, except Concentration 

where noted) Exceededd 
1.7 T1 098-GR-002-000 

T1 098-GR-003-0.5 
T1 098-GR-006-001 
T1 098-GR-007 -001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1098-GR-011-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 
T1 098-GR-014-0.5 

0.8 T1 098-GR-001-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-006-001 
T1 098-GR-007 -001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1098-GR-012-0.5 

-
T1 098-GR-013-001 
T1 098-GR-014-0.5 

0.5 T1 098-GR-001-0.5 
T1 098-GR-004-001 
T1 098-GR-005-001 
T1098-GR-007-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 

--

u 
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Table 2.5.2-1 (Continued) 

Summary of COGs for SWMU 98 

Maximum 
Background 

COGs Greater LimiVNorth Area Maximum 
Than Supergroup 

b 
Concentration 

Backaround ima/ka) (mg/kg) 
Bis(2-Ethylhexyl)phthalate NA 0.29J 

Butylbenzylphthalate NA 0.79J 
Carbazole NA 1.9 

Chrysene NA 5.7 

Di-n-butvlphthalate NA 0.074 J 

n 

Sampling 
Average Locations Where 

Concentration 
c Background 

(mg/kg, except Concentration 

where noted) Exceededd 
0.1 J T1 098-GR-001-0.5 

T1 098-GR-003-0.5 
T1 098-GR-008-001 
T 1 098-G R-009-0 .5 
T1 098-GR-01 0-001 
T1 098-GR-012-0.5 

NA T1 098-GR-003-0.5 
0.4 T1 098-GR-001-0.5 

T1 098-GR-002-000 
T1 098-GR-003-0.5 
T 1 098-G R-006-00 1 
T1 098-GR-007-001 
T1 098-GR-008-001 
T1 098-GR-011-001 
T1098-GR-012-0.5 
T1 098-GR-013-001 

1.1 T 1 098-G R-OO 1-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-004-001 -
T1 098-GR-005-001 
T1 098-GR-006-001 
T1098-GR-007-001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1098-GR-010-001 
T1098-GR-011-001 
T1 098-GR-012-001 
T1 098-GR-013-001 
T1 098-GR-014-0.5 

NA T1 098-GR-001-0.5 
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Table 2.5.2-1 (Continued} 
Summary of COGs for SWMU 98 

Maximum 
Background 

COGs Greater Limit/North Area Maximum 
Than Supergroup 

b 
Concentration 

Background (mg/kg) (maiko) 
Di-n-octylphthalate NA 0.093J 

Dibenz(a,h)anthracene NA 1.6 

Dibenzofuran NA 0.45J 

Fluoranthene NA 10 

...; 

Sampling··· -

Average Locations Where 

Concentration 
c Background 

(mg/kg, except Concentration 

where noted) Exceededd 
0.1 T1 098-GR-004-001 

T1 098-GR-005-001 
T1 098-GR-006-001 
T1 098-GR-009-0.5 
T1 098-GR-011-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 
T1 098-GR-014-0.5 

0.4 T1 098-GR-002-000 
T 1 098-G R-003-0 .5 
T1 098-GR-006-001 
T1 098-GR-009-0.5 
T1098-GR-011-001 
T1 098-GR-013-001 

0.3 T1 098-GR-001-0.5 
T1 098-GR-003-0.5 
T1 098-GR-008-001 
T1098-GR-011-001 

2.1 T1 098-GR-001-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T 1 098-G R-004-00 1 
T1 098-GR-005-001 
T1 098-GR-006-001 
T1 098-GR-007 -001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1098-GR-011-001 
T1098-GR-012-001 
T1 098-GR-013-001 
T1 098-GR-014-0.5 

u 
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Table 2.5.2-1 (Continued) 
Summary of COGs for SWMU 98 

Maximum 
Background 

COGs Greater Limit/North Area Maximum 
Than Supergroup 

b 
Concentration 

Background ima/kal (mg/kg) 
Fluorene NA 0.96J 

lndeno(1 ,2,3-d)pyrene NA 3.3 

2-Methylnaphthalene NA 0.1 J 
Naphthalene NA 0.39J 

n 

Sampling 
Average Locations Where 

Concentration 
c Background 

(mg/kg, except Concentration 

where noted) Exceededd 

0.4 T1 098-GR-001-0.5 
T1 098-GR-003-0.5 
T1 098-GR-006-001 
T1 098-GR-007-001 
T1 098-GR-008-001 
T1 098-GR-011-001 

0.7 T1 098-GR-001-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-006-001 
T1 098-GR-007-001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1 098-GR-011-001 
T1 098-GR-012-0.5 
T1 098-GR-013-001 
T1 098-GR-014-0.5 

NA T1 098-GR-008-001 

0.2 T1 098-GR-001-0.5 
T1 098-GR-003-0.5 
T1 098-GR-008-001 
T1 098-GR-011-001 
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Table 2.5.2-1 (Continued) 
Summary of COGs for SWMU 98 

Maximum 
Background 

COGs Greater Limit/North Area Maximum 
Than Supergroup 

b 
Concentration 

Background (mg/kg) (mg/kg) 
Pentachlorophenol NA 0.042J 
Phenanthrene NA 7.5 

Pyrene NA 8.3 

----

"Number of samples does not include background samples. 

--

Sampling 
Average Locations Where 

Concentration c Background 

(mg/kg, except Concentration 

where noted) Exceededd 

NA T1 098-GR-006-001 

1.5 T1 098-GR-001-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-004-001 
T1 098-GR-005-001 
T1 098-GR-006-001 
T1 098-GR-007-001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1098-GR-011-001 
T1 098-GR-012-001 
T1 098-GR-013-001 
T1 098-GR-014-0.5 

1.8 T1 098-GR-001-0.5 
T1 098-GR-002-000 
T1 098-GR-003-0.5 
T1 098-GR-004-001 
T 1 098-G R-005-00 1 
T1 098-GR-006-001 
T1 098-G R-007 -001 
T1 098-GR-008-001 
T1 098-GR-009-0.5 
T1 098-GR-01 0-001 
T1 098-GR-011-001 
T1 098-GR-012-001 
T1 098-GR-013-001 
T1 098-GR-014-0.5 

bFrom Garcia November 1998 (for metals). The minimum background concentration/activity between surface and subsurface is reported. 

cAverage concentration includes all samples, excluding background. For nondetect results, the detection limit is used to calculate the average. 

dMetal samples include nondetect results where the MDL exceeds the approved background concentration. Organic samples include all detected results. 
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Summary of COGs for SWMU 98 
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COCs. All potential COCs were retained in the conceptual model and evaluated in the human 
and ecological risk assessments. ':) 

All operations associated with Building 863 ceased with the removal of the building in 1999; 
thus, only secondary sources of COGs remain at the site in surface and subsurface soil 
(Figure 2.5.2-1). The secondary release mechanisms are the suspension and/or dissolution of 
the COCs in surface water percolation to the vadose zone, VOC vapor emanations, and dust 
emissions. However, the depth to groundwater at approximately 500 feet bgs makes the 
migration of the COCs to the aquifer extremely unlikely. The pathways to receptors are surface 
water (within the site boundaries), soil water, air, and soil. Biota (plants) are not present on the 
site. Section Vl1.2.3, Annex 2-F provides additional discussion of the fate and transport of the 
COCs at SWMU 98. 

Section Vl1.3.1, Annex 2-F provides additional discussion of the exposure routes and receptors 
at SWMU 98. 

2.6 Site Assessments 

The site assessment process for SWMU 98 includes risk-screening assessments followed by 
risk baseline assessments (as required) for both human health and ecological risk. This section 
summarizes the site assessment results. Annex 2-F provides details of the site assessment. 

2.6.1 Summary 

The site assessment concludes that SWMU 98 does not have the potential to affect human 
health under an industrial land-use scenario. After considering the uncertainties associated with 
the available data and modeling assumptions, ecological risks associated with SWMU 98 were 
found to be extremely low. Section 2.6.2 briefly describes and Annex 2-F provides details of the 
site screening assessments. 

2.6.2 Screening Assessments 

This section briefly summarizes the results of both the human health and the ecological risk 
assessments for SWMU 98. 

2.6.2.1 Human Health 

Because COCs were present in concentrations greater than background levels, it was 
necessary to perform a health risk assessment analysis, which included any organic 
compounds detected above their reporting limits and J values and any metals detected above 
background levels. The risk assessment process provides a quantitative evaluation of the 
potential adverse human health effects caused by constituents in soil at the site by calculating 
the hazard index (HI) and the excess cancer risk for the recommended industrial land-use 
setting (DOE et al. October 1995). Annex 2-F provides a complete discussion of the risk 
assessment process, results, and uncertainties. 
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Conceptual Model Flow Diagram for SWMU 98 



Conse,rVative assumptions and a reasonable maximum exposure approach to risk assessment 
were u~ed. Calculations for the COCs show that, for the industrial land-use scenario, the HI 
(0.09) is significantly less than the accepted numerical guidance from the EPA. Excess cancer 
risk (3E-05) is above the acceptable risk value provided by the NMED for an industrial land-use 
scenario (NMED March 1998}. The incremental HI is 0.08, and the incremental cancer risk is 
3.00E-05 for the industrial land-use scenario. Although the excess cancer risk was above 
proposed guidelines, the excess cancer risk was conservatively estimated by using maximum 
concentrations of the detected COCs. 

Because the site was adequately characterized, average concentrations would be more 
representative of actual site conditions. If the upper 95% confidence limit of the mean 
concentration (all in mg/kg) for arsenic (4.8), benzo(a)anthracene (1.7}, benzo(a)pyrene (1.3}, 
benzo(b)fluoranthene (2.0), benzo(g,h,i)perylene (0.9), dibenz(a,h)anthracene (0.3), and 
indeno(1 ,2,3-c,d)pyrene {0.87) are used in place of their respective maximum concentrations, 
the total excess cancer risk is reduced to 9.56E-06, and the incremental excess cancer risk is 
calculated to be 7.26E-06. Although these values are above the NMED guideline for Class A 
and B carcinogens, it should be noted that the incremental contribution from arsenic is 2E-07. 

The majority of the excess cancer risk is from the organics, all of which are polyaromatic 
hydrocarbons (PAHs), which are common constituents in asphalt. SWMU 98 is in the heavily 
industrialized T A-1 , and some of the samples were actually collected from underneath asphalt. 
The PAHs are assumed to be from asphalt and thus are indicative of contamination. Removal 
of the PAHs from the risk screening assessment and using the upper 95% confidence limit of 
the mean concentration for arsenic produces an incremental excess cancer risk of 3.64E-07, 
which is within NMED guidelines. 

The Risk Screening Assessment (Annex 2-F) contains, for comparison only, a risk assessment 
for residential land-use scenarios. 

2.6.2.2 Ecological 

An ecological screening assessment that corresponds to the screening procedures in the EPA's 
Ecological Risk-Based Assessment Guidance for Superfund (EPA 1997) was performed as set 
forth by the NMED Risk-Based Decision Tree (NMED March 1998). An early step in the 
evaluation is comparing COC concentrations and identifying potentially bioaccumulative 
constituents (see Annex 2-F, Section Vll.2.2}. This methodology also requires that a site 
conceptual model and a food web model be developed and that ecological receptors be 
selected. Each of these items is presented in the "Predictive Ecological Risk Assessment 
Methodology'' for the SNUNM ER Program (IT July 1998) and will not be duplicated here. The 
screening also includes the estimation of exposure and ecological risk. 

Tables 14 and 15 of Annex 2-F present the results of the ecological risk screening assessment. 
Site-specific information was incorporated into the screening assessment when such data 
were available. Hazard Quotients (HQs) greater than 1 were originally predicted; however, a 
closer examination of the exposure assumption revealed an overestimation of risk primarily 
attributable to (a) using maximum measured analyte concentrations in soil to evaluate risk, 
(b) using wildlife toxicity benchmarks based upon no-observed-adverse-effect level values, 
(c) incorporating strict herbivorous and strict insectivorous diets for predicting the extreme 
HQ values for the deer mouse, and (d) the use of 1.0 as the area use factor for wildlife 
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receptors, regardless of seasonal use or home range size. Based upon an evaluation of these 
assumptions, ecological risks associated with this site are expected to be very low. 

2.6.3 Baseline Risk Assessments 

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

2.6.3.1 Human Health 

Based upon the fact that human health results of the screening assessment summarized in 
Section 2.6.2.1 indicate that SWMU 98 does not have potential to affect human health under 
an industrial land-use setting, a baseline human health risk assessment is not required for 
SWMU 98. 

2.6.3.2 Ecological 

Based upon the fact that ecological results of the screening assessment summarized in 
Section 2.6.2.2 indicate that SWMU 98 has very low ecological risk, a baseline ecological risk 
assessment is not required for SWMU 98. 

2.6.4 Other Applicable Assessments 

A Surface Water Site Assessment was conducted at the site on April 2000. Los Alamos 
National Laboratory and the NMED Surface Water Quality Bureau developed the surface water 
assessment guidance. The assessment evaluated the potential for erosion from SWMU 98. 
The site received a score of 22.3, which indicates low erosion potential (Annex 2-G). 

2.7 No Further Action Proposal 

2.7.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessments, an 
NFA is being recommended for SWMU 98 because no COGs were present in concentrations 
considered hazardous to human health for an industrial land-use scenario. 

2. 7.2 Criterion 

Based upon the evidence provided above, SWMU 98 is proposed for an NFA decision in 
conformance with Criterion 5 (NMED March 1998), which states, ''The SWMU/AOC has been 
characterized or remediated in accordance with current applicable state or federal regulations, 
and that available data indicate that contaminants pose an acceptable level of risk under current 
and projected future land use." ....., 
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RFI (Investigation #3) 
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•: Sample number should be the location number followed by a comma and the sample depth 



Date: _tfl_f_!_?) __ _ 

Soil Gas Monitoring Log 

Site Name: TA I cR S;u: qs Sampling Location: lA- [ BttJ:: S6J 

Field Technician(s): d . .S~ail\ 4 H. 1=/ed( 1~1<,..;/ ; 

Printed N arne Signature 

Instrument/Serial Number 
PID: __________ _ 

FID: Z.oso~ /211! 
Bulb(eV) 

'2.s-o,.,.,., I 2S!,, 
Gas Concentration(ppm) Instrument Reading(ppm) 

VOCs Present Surface Air NoVOCs 
in Soil Gas Infiltration Dilutes VOCs Present 

c: A c: B c: c .Q .9 .9 ..... ... ... 
t"a t"a t"a 
1-o 1-o 1-o ..... ... ... 
c: c: c: 
C!J C!J C!J 
u u u 

= c: c: 
0 0 0 u u u 

Volume Volume Volume 

Time Sample ~Pe~ FID Peak Purge Purge Rate Curve Sample Numbe~ 
Dehth Co~:n Concentration Volume (L/minute) T:lf.e 

( ) (p ) (ppm) (L) (A, ,C) 
Ins t Instrument 

# # '!lOtH 

jO:dC 5 0 f.O /. 0 c__ 116f8-Svs ·o;t-· oc.s;: 

jc1·.:5~ c!) 8-5 '1.() c:2...0 B 'T;o 98-.SvS · o;z.- c.-~ 

~ .... -
·--- -
~ 

•: Sample number should be the location number followed by a comma and the sample depth 
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Soil-Gas Results 

RFI (Investigation #3) 
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Sandia National Laboratories 

Albuquerque, New Mexico 87185-1132 

date: April 7,1995 

to: David Miller MS1347 (7582) 

''"@:~~~.:~~4nTCorp.) 
subject: TAl ER Site 98, Soil and Soil Vapor Survey Results 

The following contains the final results for the soil and soil vapor samples acquired from 
3/28/95 to 4/6/95. In addition to the analytical results summary, you will find library search 
reports for the total ion chromatograms of each soil and soil vapor sample. A surrogate 
summary for both analyses is also included. 

Soil Vapor Methodology 

All soil vapor samples were analyzed by the HP 5972 MSD with an HP 5890 series II gas 
chromatograph. The 500mL glass bulbs were purged for 22 mins on the Tek.mar 2016 ALS 
and trapped on a Supelco type K VOCARB 3000 trap. Before sample analysis began, the 
following steps were taken. For each day on which samples were analyzed, the mass 
spectrometer was tuned with BFB. All tunes were required to pass criteria which is described 
in EPA methods 8240/8260. In addition, the initial calibration was verified on each ofthese by 
analyzing a mid range standard. All calibration verifications were required to be within 25% 
of the actual concentration. In addition, compounds in our analyte list which are system 
performance check compounds (SPCCs) were required to pass EPA methods 8240/8260 
parameters for SPCCs. Finally a method blank containing only the surrogate and internal 
standard was analyzed to insure the cleanliness ofboth the GC/MS system and syringes. 

Soil 8240 Methodology 

All 8240 soil analyses were performed on an HP 5972 MSD with an HP 5890 series II plus gas 
chromatograph. For the soil samples, the following steps were taken. Fifty nanograms ofBFB 
was introduced to the GCMS system. The relative abundances of the various ions associated 
with BFB passed the criteria described in EPA methods 8240/8260 on each day of analysis. In 
addition, all compounds in the analyte list which were calibration check compounds (CCC's) 
or SPCC's were required to pass their method parameters. In the calibration verification, all 
list analytes were required to have response factors within a 25% -RPD from the original 
calibration. Finally, a method blank was analyzed to demonstrate the cleanliness of the GCMS 
system. 

Exceptional Service in the National Interest 



David Miller MS1347 (7582) - 2-

Target Results 

Target analytes which are not above the method detection limit (MDL) are identified with a 
"U" on the analytical results summaries (ARS) contained within. Those compounds which are 
above the MDL but below the practical quantitation limit (PQL) are qualified with a "J" as 
these values will likely have the largest variance. Concerning target analytes, significant 
quantities of 1,1,1-TCA were detected in samples T1098-SVS-008-026 and 031, 520 and 
1100ppbv respectively. These values for 1,1,1-TCA are qualified with a "J'' because both are 
well above the highest calibration level and therefore are estimates. Various levels of 1,1-DCE 
ranging from 30 to 220ppbv were detected among the different boreholes. 

No target analytes were detected in any soil 8240 analysis. 

Non Target Results (TICs) 

Non target analytes were library searched using the National Bureau of Standards mass 
spectral library. Once tentatively identified, the non target compounds were quantitated using 
the response factor of the internal standard. This concentration should be regarded as a median ........ · 
value with an upper limit of two times the concentration and a lower limit of one half as the J1 
actual response of these compounds is unknown. Of the tentatively identified compounds, 
aliphatic hydrocarbons are the major constituents. The alphatic hydrocarbons are possibly 
artifacts of a feul or the lighter constituents of an oil. 

No non target results were detected for the soil 8240 analyses. 

Copy to Howard Fleck, MS1347 (7582) 

Copy to Richard Kottenstette, MS1132 (7584) 



c~-

Analytical Results Summaries 
( Soil Vapor Survey 

( 



~ ~ 
-/_),.)I .t:: 'C.. t_ c.--

Comparative Analysis for Soil Vapor Survey 
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• • •qualifiers for above values appear in the Analyticel Results Summaries for the individual samples 



Jill\ 
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~ompound 

Vi~!'l_ chloride (CCCI 
Carbon disulfide 
Methylene chloride 
1 , 1 Dichloroethene (CCCI 

Project Name: T A 1 
Task Leader: D. Miller 

Site: TA 1 

MDL 
23 ---
19 ----
3.4 
15 

1 , 1 Dichloroethane (SPCC) 3.0 
-f----------------···------

T -1 , 2 Dichloroethene 3.0 
- --
Chloroform (CCCI 2.4 
------
1 , 2 Dichloroethane 3.0 
cis-1, 2 Dichloroethene 3.0 
--
1,1, 1 Trichloroethane 2.2 
Carbon tetrachloride 1.9 
Bromodichloromethane 1.8 
------------· 
1 ,2 Dichloropropane (CCCI 2.6 --
t-1 ,3 Dichloropropene 2.6 
Trichloroethane 2.2 
Chlorodibromomethane 1.4 
1,1 ,2 Trichloroethane 2.2 

Benzene 3.7 

cis-1 ,3 Dichloropropene 2.6 
Bromoform (SPCC) 5.8 
[ Tetrachlorethene · 1.8 
!1~1 ,2,2 Tetr-achloroethane (SPCC) 1. 7 
Toluene (CCC) 3.2 
Chlorobenzene (SPCCI 2.6 
Ethylbenzene (CCCI 2.8 

Styrene 2.8 
P/M Xylenes 2.8 
0-Xylene 2.8 

Definitions 

~ 

Final Report Analytical Results Summary 

------.------- --
method blank T1 098-SVS-001-006 T1 098-SVS-001-011 -----

Qualifier ppbv Qualifier ___ ppbv Qualifier ppbv 
-----

u u u 
1-----·-----------

u u u ---- -----
u u u 

·--
u u u -----------u u u ---- ------ -------- ------- -~-----u u u ------ -- ---
u u u 

- --
u u u 
u u u 
u u u 

--
u u u 
u u u 

- -
u u u ---
u u u 
u u u ----- --- -----
u u u -------
u u u ------ ------
u u u 

-
u u u 
u u u --,----
u u u 
u u u 
u u u 
u u u 
u u u - ----u u 4.6 J 
u u u 
u u u 

B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

.., 
Matrix: Soil Vapor 

Analysis: Soil Vapor Analysis 
Date Analyzed: 3/28/95 _ · -;_ 

T1 098-SVS-00.1-016 T1 098-SVS-001-022 
ppbv . Qualifier ppbv Qualifier 

u u 
u u 
u u 

-
!U 30 
u u 
u u 
u u ---
u u 
u u 
u 13 
u u 
u u 
u u 
u u 
u 2.7 J 

-
u u 

. - -
u u 
u u 
u u 
u u 
u u ---------. 
u u 
u u 
u u 
u u 

---- ------------- ------
u u -----
u u 

-- --- ----------
u u 

- ··-- ----- ---

I 
I 



Project Name: T A 1 
Task leader: D. Miller 

Site: TA 1 

Final Report Analytical Results Summary 

method blank T 1 098-SVS-00 1-02 7 T 1 098-SVS-00 1-031 
Coinpoutid . :::/ :.:}\:.\.:·>:,:::::,/ ,::':·,· .. ·:Mot.::,:,: .. ;: : ~pbli, :::: ·:. Ql.lallflar · ·.-:-: · · piJbv '''::. ,: ):_: Oliailflar. ppbv.,_.·, Ciuallflai' 
Vinyl chloride (CCC) 23 u u u 
Carbon disulfide 19 u u u 
Methylene chloride 3.4 u u u 
1, 1 Dichloroethene (CCCI 16 u 73 220 
1, 1 Dlchloroethane (SPCCI 3.0 u u u 
T -1 , 2 Dichloroethene 3.0 u u u 
Chloroform (CCCI 2.4 u u u 
1 , 2 Dichloroethane 3.0 u u u 
~is-1,2 Dichloroethene 3.0 u u u 
1, 1, 1 Trichloroethane 2.2 u 24 46 
Carbon tetrachloride 1.9 u u u 
'3romodichloromethane 1.8 u u u 
1,2 Dichloropropane (CCCI 2.6 u u u 
-1,3 Oichloropropena 2.6 u u u 
r richloroethene 2.2 u 4.6 J 6.4 
:hlorodibromomethane 1.4 u u u 
I, 1,2 Trichloroethane 2.2 u u u 
3enzene 3.7 u 6.9 J u 
:is-1,3 Dlchloropropene 2.6 u u u 
3romoform (SPCCI 6.8 u u u 
r etrachlorethene 1.8 u u u 
I, 1,2,2 Tetrachloroethane (SPCCI 1.7 u u u 
roluene {CCCI 3.2 u 4.3 J 4.0 
:hlorobenzene {SPCCI 2.6 u u u 
~thylbenzene (CCCI 2.8 u u u 
ityrene 2.8 u u u 
'/M Xylenes 2.8 u u u 
J-Xvlene 2.8 u u u 

- ---

teflnltlons 
·,. Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
- The associated value Is either below the POL or above the highest calibration level and therefore Is an estimated value. 
1- Analyte not detected above the MDL 
pbv- parts per billion by volume 
~Dl- method detection limit 

..,; ~ 

J 

J 

Matrhc: Soil Vapor 
Analysis: Soil Vapor Analysis 

Date Analyzed: 3/28/95 

T 1 098-SVS-002-005 T 1 098-SVS-002-0 1 0 
. , ,., ppbv .. : '.· auallfiar ,, •<<~pb~<::: 1 E ai.lilllflar: 

u u 
u 260 
u u 
u u 
u u 
!J u 
u u 
u u 
u u 
u 3.4 J 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u 310 
u u 
u u 
u u -

u u 
u 3.9 J 
u u 
u 24 
u 240 
u 4.7 J 

u u 

J 

' 

I 



"' 
Project Name: T A 1 

Task Leader: D. Miller 

Site: T A 1 ER site 98 

,-----·-

r\ 

Final Report Analytical Results Summary 

--
method blank T1 098-SVS-002-027 T1 098-SVS-002-032 --------- -----·-- ---

Compound MDL ppbv Qualifier 
------f-------

ppbv Qualifier ppbv Qualifier 

Vi~1yl c~lori~~ __ (CCC) 23 u u u 
··-- --- --·-·-

Carbon disulfide 19 u u u --·-
~ethyl~ne chloride 3.4 u u u ---· -------------r--· 
1,1 Dichloroethene (CCC) 15 u 88 90 ----------------- ---- --u- ------ ----
1,1 Dichloroethane (SPCC) 3.0 u u -- -----------· ---- ----- --------------· 
T -1 , 2 Dichloroethene 3.0 u u u 
~------ -· ---------
Chloroform (CCC) 2.4 u 2.5 J u -------- - -----
1, 2 Dichloroethane 3.0 u u u --- -----~--------- ----
cis-1 ,2 Dichloroethene 3.0 u u u ----
1,1, 1 Trichloroethane 2.2 u 43 39 
--- - ---
Carbon tetrachloride 1.9 u u u -- --
Bromodichloromethane 1.8 u u u 
1,2 Dichloropropane (CCC) 2.6 u u u --- -------
~~-Dich!oropropene 2.6 u u u 
Trichloroethane 2.2 u 11 J 8.0 

·-- -· 

Chlorodibromomethane 1.4 u u u -----· 
1,1 ,2 Trichloroethane 2.2 u u u 
Benzene 3.7 u 4.9 J 5.5 

cis-1 ,3 Dichloropropene 2.6 u u u 
f-·---- -
Bromoform (SPCC) 5.8 u u u ------ ------------ ---- ---
T etrachlorethene ' 1.8 u u u 

1-- . ----
1,1 ,2,2 Tetrachloroethane (SPCC) 1.7 u u u ---- -
Toluene (CCC) ! 3.2 u 5.6 J 5.4 

Chlorobenzene (SPCC) 2.6 u u u 
Etl~ylbenzene (CCC) 2.8 u u u 
Styrene 2.8 u u u 
P/M Xylenes 2.8 u u u 
0-Xylene 2.8 u u u 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 

ppbv- parts per billion by volume 

MDL- method detection limit 

J 

J 

J 

" 
Matrix: Soil Vapor 

Analysis: Soil Vapor Analysis 

Date Analyzed: 3/29/95 

T1 098-SVS-003-006 

ppbv. ·• .·• Qualifier ppbv Qualifier --u 
u 
u 

'u ------- -----u 
·------u 
u 
--· 
u 
u 

-
3.5 J 
u 
u 
u 
---

u 
-u 

u 
--

u 
u -

u 
u 
·-u -- ------u 
u 
u -- ----
u 

-· 

I 

u -- --~ 
u 
u 

--- -- ----
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Project Name: T A 1 
Task Leader: D. Miller 

Site: T A 1 ER site 98 

method blank ·---

Final Report Analytical Results Summary 

-- -~~-~-- -
T 1 098-SVS-003-032 T 1 098-SVS-004-006 

Matrix: Soil Vapor 
Analysis: Soil Vapor Analysis 

Date Analyzed: 3/30/95 

T1 098-SVS-004-032 T 1 098-SVS-005-006 
--~---- ------- ------··----~----- --------

Compound MDL ppbv Qualifier ~~ Qualifier p~bv Qualifier ppbv Qualifier ppbv Qualifier -
'{iny!~hlorid~. JCCC) 23 u u u ----- ----- --
Carbon disulfide 19 u u u 
----------~-- .. 

Methylene chloride 3.4 u u u 
--~---·--·-- -·--- --·---· ---- ---------- -----
1,1 Dichloroethene (CCCI 15 u 57 u ----· ---------- -- -~ ------ ----- ------ ----- ---- -
1,1 Dichloroethane (SPCCI 3.0 u u u -------------------~ ·--~--- ---------- --------- -··--
T -1 , 2 Dichloroethene 3.0 u u u -----· ----
Chloroform {CCCI 2.4 u u u ·-- --· -. 

1,2 Dichloroethane 3.0 u u u -----
cis-1 , 2 Dichloroethene 3.0 u u u ----·---- _, _______ 

-~-

1, 1,1 Trichloroethane 2.2 u u 12 ----·-
Carbon tetrachloride 1.9 u u u ---------- ----- ------------ ------
Bromodichlorornethane 1.8 u u u ------ .. - -----
~2 Dich~oro!>r~pane (CCC) 2.6 u u u ------ -- ---------
!.:_!!:! Dicl1~~nopropene 2.6 u u u ------ ... 

T richloroethene 2.2 u u u ------- --· 

Chlorodibromomethane 1.4 u u u 
----· ----
1,1,2 Trichloroethane 2.2 u u u 
Benzene 3.7 u u u 
·- --- ------- ·--- -
~s- 1 , 3 Dich~oropropene 2.6 u u u ----- ---- ------- -
Bromoform (SPCC) . 5.8 u u u ·----
Tetrachlorethane 1.8 u u u -- -
1,1,2,2 Tetrachloroethane {SPCCI 1. 7 u u u 
Toluene {CCCI 3.2 u u u 
Chlorobenzene (SPCC) 2.6 u u u --------------
Ethylbenzene (CCC) 2.8 u u u 
Styrene 2.8 u 

··:-
u u ----

P/M Xylenes 2.8 u u u 
0-Xylene 2.8 u u u 

Definitions 
8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

v v 

u u 
u u 

.u u 
- ---

110 u 
- ----- -----u u 

-
u u 
u u 
u u 

-
u u 
12 6.2 J 

-. 

u u 
.. 
u u ---
u u 
u u ---
u u -------
u u ·-----
u u 
·-- --------

7.6 J u --------
u u 

-----~- --u u --- ----------- . 
u u ------ ~-----

u u ---
8.1 J u 
u u 

------ ------- ------------- --------
u u 

-----· ---- -~----· ----------
u u 

·------ ----- ----------
u u ------ ------ ------- ----
u u -------- ·-- ..... -~--- ·-----~------- -- -------

~ 
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Project Name: T A 1 

Task Leader: D. Miller 
Site: T A 1 ER site 98 

-~ 

Final Report Analytical Results Summary 

method blank T1 098-SVS-006-006 T1 098-SVS-005-026 ----
Compound MDL _p_e~ Qualifier _p_e_bv Qualifier ppbv Qualifier -----
Vinyl ch~ori~~(CCCI 23 u u u 
Carbon disulfide 19 u u u 

---- ------
Methylene chlorid~ 3.4 u u u -
1,1 Dichloroethene (CCCI 15 u u 140 

1,1 Dichloroethane (SPCCI 3.0 u u u -----
T -1,2 Dichloroethene 3.0 u u u 
--------
Chloroform (CCCI 2.4 u u u 

.. 

1,2 Dichloroethane 3.0 u u u 
-----

cis-1 , 2 Dichloroethene 3.0 u u u ---- -------
1,1, 1 Trichloroethane 2.2 u u 15 

Carbon tetrachloride 1.9 u u u 
----- ----

Bromodichlororilethane 1.8 u u u 
---- - ---- ------
g_Qi~hloropropane (CCC) 2.6 u u u --
t -1 , 3 Dichloropropene 2.6 u u u 
Trichloroethene 2.2 u u 3.1 

--
Chlorodibromomethane 1.4 u u u 

- --------
1, 1,2 Trichloroethane 2.2 u u u 
Benzene 3.7 u u 4.4 

-----·--
cis-1,3 Dichloropropene 2.6 u u u ----
Bromoform (SPCC) 5.8 u u u 
Tetrachlorethene ' 1.8 u u u 

--

1,1,2,2 Tetrachloroethane (SPCCI 1.7 u u u 
------

Toluene (CCC) ' 3.2 u u 5.8 
------

Chlorobenzene (SPCC) 2.6 u u u 
Ethylbenzene (CCCI 2.8 u u u 
Styrene 2.8 u u u 
P/M Xylenes 2.8 u u u 

------- ----------
0-Xylene 2.8 u u u 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the PQL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 

ppbv- parts per billion by volume 
MDL- method detection limit 

J 

J 

J 

,., 
Matrix: Soil Vapor 

Analysis: Soil Vapor Analysis 

Date Analyzed: 3/31/95 -' 

T1 098-SVS-005-031 T1 098-SVS-006-032 

ppbv Qualifier ppbv Qualifier. 

u u 
u u 

-
u u 

•u 210 --u u 
u u 
u u 
u u 
u u 
u 390 

u u 
u u 
u u 
u u 
u u 
u u 

-
u u 
u 6.3 J 
u u 
--- --------
u u 
u u 

------u u ----- -------
u 6.2 J 
--- -------

u u 
-----

I 

I u u -----1 ------
u u ----- ---------1 u -- 0--- -- -------
u --- ---------- - ----~- ---- ---



~~~~!~ound 
Vinyl chloride (CCCI 
---- ---
Carbon disulfide 

Final Report Analytical Results Summary 

Project Name: T A 1 
Task leader: D. Miller 

Site: TA 1 ER site 98 

------- .. ------ ------------
method blank T1 098-SVS-007-006 ----------- ------ -~ ·- ·-------

MDL ~~ Qualifier ppbv Qualifier ----- --
23 u u ---- ---------
19 u u 

T1 098-SVS-007-021 
ppbv Qualifier 

u 
. --- u 

Matrix: Soil Vapor 
Analysis: Soil Vapor Analysis 

Date Analyzed: 4/3/95 

T1 098-SVS-007-026 T1 098-SVS-008-006 
ppbv Qualifier • ppbv Qualifier 

u u ---u u - .. ~ --- -----. ·- ---- ----- --
M~thylen~hl(_nide 3.4 u u u ~~--- u ------- -------- -------- ----· ----·-·- ------- ---
1, 1 Dichloroethene (CCCI 15 u u u 110 u ------------------·-· ----- -~----- - ----
1, 1 Dichloroethane (SPCC} 3.0 u u u u u 
----------- ----- -------- ----- -------
T-1,2 Dichloroethene 3.0 u u u u u ----- ---- ---- ---- . ---------- ------- ------ ------
Chloroform (CCCI 2.4 u u u u u 
---------- ---------- ------ ------- - ---- ------ ---
1, 2 Dichloroethane 3.0 u u u u u 
. ----------- . ------ ------- ----- -----

cis-1, 2 Dichloroethene 3.0 u u u u u ------ -------
1, 1, 1 Trichloroethane 2.2 u 6.8 J u 37 4.6 J ----
Carbon tetrachloride 1.9 u u u u u --- . -------- ------
Bromodichloromethane 1.8 u u u u u 
---- -------- ------ -------------- ------ ---~---- -- . - -------
~-~ Dichloropropane (CCCI 2.6 u u u u u -- ------------- ---- ------ ------ --------- --------
t-1,3 Dichloropropene 2.6 u u u u u ----- --------
Trichloroethene 2.2 u u u u u ----- ------- ---
Chlorodibromomethane 1.4 u u u 
----- ------- ------ . -----·-
1, 1, 2 Trichloroethane 2.2 u u u 

--- ------ -------- -------- ----------- ----------
Benzene 3.7 u u u ---------- - --------- ----
cis-1,3 Dichloropropene 2.6 u u u 

---- ---------· ------ ----------· ·------------ -------
Bromoform (SPCCI 5.8 u u u r------- --- -------
Tetrachlorethene 1.8 u u u 

- ----- ------- ---------
1, 1,2,2 Tetrachloroethane (SPCCI 1. 7 u u u 
----- - ·--------- ------------- -------
Toluene (CCCI 3.2 u u u -------
Chlorobenzene (SPCCI 2.6 u u u -- ----- ------- ·-----·--
Ethylbenzene (CCC) 2.8 u u u --------
Styrene 2.8 u u u ----- ------
P/M Xylenes 2.8 u u u ------- ------- -----
0-Xylene 2.8 u u u 

Definitions 
8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

J J 

u u ------ ------- ------------
5.2 J u 
11 J u -------
u u ----
u u 

-- --------
u u 

-
u u ------ ---··--·------
12 J u ----- -·--- -- ---·----
u u -----
u u -------
u u ------ -----
u u 

- -·------ ··-
u u --- -------- --- -----

~ 
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----
method blank T1 098-SVS-008-026 T1 098-SVS-008-031 --·-------------·- -· ,.---- ··--

~omp~_l:!nd -----~----------~~~- _PP~ Qualifier _ _Epbv Qualifier ppll_~_ Qualifier 
----------

VinY.!_c;~~or~t:: (CCCI __ 23 u u u ·---- ---~---·-- --·-··-- ---·--~ ------- --------
Carbon disulfide 19 u u u 
--· ---· 
Methylene chloride 3.4 u u u 
1,1 Dichloroethene (CCCI 15 u 23 J 97 ------· 
1,1 Dichloroethane (SPCCl 3.0 u u u 
·--------~-- ··-------- --------- ----
T-1 ,2 Dichloroethene 3.0 u u u -- ---------· ------ ---- -------
Chloroform (CCC) 2.4 u u u 

·-~----- ---·-- --~ ---·· 
1,2 Dichloroethane 3.0 u u u --
cis-1 ,2 Dichloroethene 3.0 u u u 

.. -----· 
1,1, 1 Trichloroethane 2.2 u 520 J 1100 
-- - ·----- ---- -- ·------
Carbon tetrachloride 1.9 u u u 
Bromodichloromethane 1.8 u u u 
1.2 Dichloropropane (CCC) 

-- --
2.6 u u u 

·-----
t-1 ,3 Dichloropropene 2.6 u u u 

------- ---
Trichloroethene 2.2 u u u 
Chlorodibromomethane 1.4 u u u 
·--------- ------
1, 1, 2 Trichloroethane 2.2 u u u 

---~ 

Benzene 3.7 u 8 J 13 

cis-1 ,3 Dichloropropene 2.6 u u u .. 
Bromoform (SPCC) 5.8 u u u 
------------- ----~ -----· --------- -- ---·--· 
Tetrachlorethene ' 1.8 u u u 
--------------· --~----~-- ----- ·---~-- ·--
1, 1, 2, 2 Tetrachloroethane (SPCC) 1.7 u u u 
Toluene (CCC) i 3.2 u 11 J 11 ---
Chlorobenzene (SPCC) 2.6 u u u 
Ethylbenzene (CCC) 2.8 u u u 
Styrene 2.8 u u u 
P/M ~ylenes 2.8 u u u - -·---
0-Xvlene 2.8 u u u 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 

J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 

ppbv- parts per billion by volume 

MDL- method detection limit 

J 

J 

J 

-~ 

Matrix: Soil Vapor 

Analysis: Soil Vapor Analysis 

Date Analyzed: 4/4/95 

T1 098-SVS-009-006 T 1 098-SVS-009-026 

ppbii Qualifier ppbv Qualifier 
·--~ u u ----

u u 
--· u u 

'u 29 J 
u u -
u u 
u u 
u u 
u u 
24 19 

u u 
u u 
u u 
u u 
u u 
-·--'-· 

u u 
·-· 

u u 
u 8.1 J 
u u 
u u ---- -- -------- ---
u u 

.. - ----- -------
u u 

-
3.2 J 9.8 J 

u u 
u u --------
u u 

----- -------· ------------
u u 

. ------- --- -----
u u 

I 

I 
' 

I 
I 

I 
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------------ -- ----------
method blank T 1 098 SVS-009-031 ----- ------ -------- -------------

(;om~~-~'!~----- __________ MDL ___E£~ Qualifier p~b~- Qualifier ppbv ---- ---------
Vinyl chloride (CCCI 23 u u 
-----·· --------------------- f--------- ------ --------- ------------- --------
Carbon disulfide 19 u u ----------- . ---------- ···------
Methylene chloride 3.4 u u ----- ----
1,1 Dichloroethene (CCCI 15 u 70 ------------------ -- . ----- ------- ------------- -------
_!.!_~_gkhlcJroe!hane (SPCCI 3.0 u u ------- ------ ·-
T- 1 , 2 Dichloroethene 3.0 u u 

... 

Chloroform (CCCI 2.4 u u 
--- . ------- --------
1 , 2 Dichloroethane 3.0 u u 

-----·· ----
cis-1 ,2 Dichloroethene 3.0 u u ------------ -- ---- -----
1, 1, 1 Trichloroethane 2.2 u 36 ----- ------·-· ------
Carbon tetrachloride 1.9 u u ---
Bromodichloromethane 1.8 u u 

---
~.!2 Dichloropropane (CCCI 2.6 u u ----- ------
~1~3 Dichloropropene 2.6 u u ------ ----------
T richloroethene 2.2 u u 
-------- ---- -----------
Chlorodibrornomethane 1.4 u u 
------· ----- ----- . -----
1,1 ,2 Trichloroethane 2.2 u u ------ ------ -------
Benzene 3.7 u 4.1 J - -· 

cis-1 , 3 Dichloropr~pene 2.6 u u 
Bromoform ISPCCI 5.8 u u 
T etrachlorethene 1.8 u u . --- - -
1,1 ,2,2 Tetrachloroethane ISPCCI 1.7 u u 
Toluene (CCCI I 3.2 u 5.3 J -----
Chlorobenzene (SPCCI 2.6 u u --- -
~thylbenzene (CCCI 2.8 u u 

1-· --
~!Y!!r:'e 2.8 u u 
P/M Xylenes 2.8 u u ----
0-Xylene 2.8 u u 

Definitions 

Qualifier 

8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

~ ~ 

-

ppbv 

' 

Matrix: Soil Vapor 
Analysis: Soil Vapor Analysis 

Date Analyzed: 4/4/95 

Qualifier ppbvc ·- Qualifier 

---·---- ------------
-------

.. -------
--

--

-----

---

----·-------

- . 

-----· --
---------- ---------

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

----
------

J 
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,---- - -·-·· 

method blank T 1 098-SVS-0 1 0-006 T1 098-SVS-01 0-031 

~O~_?Und MDL ppbv Qualifier ppbv Qualifier ppbv Qualifier 
Vinyl chlorid':!__(CCC) 23 u u u ---- -----
Carbon disulfide 19 u u u 
--··· ------ -- ----
~~!!1ylene chloride 3.4 u u u ----------- ---~----·-

1,1 Dichloroethene (CCC) 15 u u 95 
-------- -- -----
1, 1 Dichloroethane (SPCCl 3.0 u u u --
T -1 , 2 Dichloroethene 3.0 u u u ---------
Chloroform (CCC) 2.4 u u u 

·- . -
1, 2 Dichloroethane 3.0 u u u 

. -- -
cis-1 , 2 Dichloroethene 3.0 u u u 
1,1, 1 Trichloroethane 2.2 u u 24 
Carbon tetrachloride 1.9 u u u 
Bromodichloromethane 1.8 u u u --
!_d_l?~!lloropropane (CCC) 2.6 u u u -------- ----------- ---
t-1,3 Dichloropropene 2.6 u u u -- -
Trichloroethene 2.2 u u u 
--· 
Chlorodibromomethane 1.4 u u u -
1 , 1 , 2 Trichloroethane 2.2 u u u 
----·- ------ -
Benzene 3.7 u u u 
cis-1 ,3 Dichloropropene 2.6 u u u ----- -
Bromoform (SPCC) 5.8 u u u 
------
Tetrachlorethene ' 1.8 u u u 
----
1,1 ,2,2 Tetrachloroethane (SPCC) 1.7 u u u 
Toluene (CCCI 3.2 u u u 
Chlorobenzene (SPCCI 2.6 u u u 
-~~hylbenzene (CCC) 2.8 u u u 
Styrene 2.8 u u u 

[P/M Xylenes 2.8 u u u 
/0-Xylene 2.8 u u u 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 

J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 

ppbv- parts per billion by volume 

MDL- method detection limit 

, 
Matrix: Soil Vapor 

Analysis: Soil Vapor Analysis 

Date Analyzed: 4/5/95 

----------
T1 098-SVS-011-006 T1 098-SVS-011-031 

ppbv Qualifier ppbv ·.Qualifier 

u u 
u u 

--
u u 

---u 40 --------u u 
u u 
u u 
u u -----u u 

27 22 

u u 
u u 
u u -----u u 

-----u 4.2 J 
u u 
u u 
u 5.1 - J 
u u 
u u ----u u ----u u 
u u ----u u ------u u 
u u 
u u ------ ------·- ----·1 

u u ______ __! 
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-- -------~----- -------------
method blank T1 098-SVS-012-005 T1 098-SVS-012-008 ------ ----- ------· ------ ----

Compound MDL __ PE~~--- Qualifier- _ _ppbv Qualifier --~~ Qualifier 
----------

Vinyl chloride (CCCI 23 u u u ---------- ---- -----I-------- ----- --- ------ -- ------ ---------------- -------
Carbon disulfide 19 u u u 
------------ ------ --------- ··- ----- --- ------
Methylene chloride 3.4 u u u -------- ------ ---------------- ----- --
1,1 Dichloroethene (CCCI 15 u u u ------------ ------ ----- ------ -- ---
1 , 1 Dichloroethane (SPCCI 3.0 u u u ------- ---- -- ------ ------ ------ --
T -1,2 Dichloroethene 3.0 u u u 
--------------- -------- -------- ------------ ------

Chloroform (CCCI 2.4 u u u 
---- -- ----------

1,2 Dichloroethane 3.0 u u u 
----------------- . ---------- --------··- --------- -------
cis-1 , 2 Dichloroethene 3.0 u u u -------------- ----- ---
1, 1, 1 Trichloroethane 2.2 u u u ----- ----------- --------
Carbon tetrachloride 1.9 u u u 
---------------- ·----------- -----
Bromodichloromethane 1.8 u u u ---···--------------------- --- ------ ------- ----- ------ --------
1 , 2 Dichloropropane (CCCI 2.6 u u u ------ ---- ---
t--~~~- Dichl~~rropene 2.6 u u u ---- ------------- ------ ------
T richloroethene 2.2 u u u -------- - --- -------
Chlorodibromornethane 1.4 u u u 
----- ------- - ------
1, 1,2 Trichloroethane 2.2 u u u 
----- --- ------ ... 

Benzene 3.7 u u u ----- . ------ --
~is-1,3 Dichloropropene 2.6 u u u 

------
Bromoform (SPCCI 5.8 u u u 
--------- --
Tetrachlorethane 1.8 u u u 

---- -----· ---- -
1,1,2,2 Tetrachloroethane (SPCC) 1.7 u u u -------- --------
Toluene (CCC) 3.2 u 3.4 J 5.6 

----
Chlorobenzene (SPCC) 2.6 u u u 

---- ------
Ethylbenzene (CCCI 2.8 u u 11 

Styrene 2.8 u u u -------
P/M Xylenes 2.8 u u 30 

----- --- -------- ---- -----
0-Xylene 2.8 u u 46 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore, is an estimated value. 

U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 

MDL- method detection limit 

~ ···~ 

J 

J 

ppbv 

' 

Matrix: Soil Vapor 
Analysis: Soil Vapor Analysis 

Date Analyzed: 4/6/95 

--
Qualifier ppbV" Qualifier 

-----

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

------ ------i 

- -

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

-
-----

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

-----
-- -- -. ------ --· ------

---------·- ---- -------------

,J 
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~ethod blank-
-------·· 
T 1 098-GP-00 1-025 T 1 098-GP-00 1-030 -----·-- ----:------

~tg/Kg Qualifier Com~ound MDL f-191~ Qualifier ~tg/Kg Qualifier 
Acetone 5.0 u u u 
------· ---·--
Vinyl chloride !CCC) 5.0 u u u ---··--· --
Carbon disulfide 5.0 u u u 
C:-:-----·-

1.0 u u Methylene chloride u 
!---· . ------· 
1, 1 Dtchloroethene (CCC) 5.0 u u u 
~--------·--·-· ---
1, 1 Dichloroethane (SPCC) 1.0 u u u 

!----- ----- ··--·--·· ------!---·--
T -1 , 2 Dichloroethene 1.0 u u u ----·----· .. f-----·- --u----1-
Chloroform (CCC) 1.0 u u 
1 , 2 Dichloroethane 1.0 u u u 
cis-1,2 Dichloroethene 1.0 u u u -------·-· -----
2-Butanone (MEK) 5.0 u u u ---- ----------- --·· ----
1, 1, 1 Trichloroethane 1.0 u u u ·-----·----- ---··-· 
Carbon tetrachloride 1.0 u u u 
Bromodichloromethane 1.0 u u u 
----· 
1,2 Dichloropropane (CCC) 1.0 u u u 
t-1 ,3 Dichloropropene 1.0 u u u 
Trichloroethane 1.0 u u u 
Chlorodibromomethane 1.0 u u u 
----· 
1,1,2 Trichloroethane 1.0 u u u 
Benzene 1.0 u u u 
cis-1 , 3 Dichloropropene 1.0 u u u 
Bromoform (SPCC) 5.0 u u u 
f---' -

5.0 u u u 4-M~thyl-2-p:-ntanone (MIBK) --·-- ------ --
T etr achlorethene 1.0 u u u 
1,1 ,2,2 Tetrachloroethane (SPCC) 1.0 u u u 
2-Hexanone (MBK) 5.0 u u u 
Toluene (CCC) 1.0 u u u 
Chlorobenzene (SPCC) 1.0 u u u 
Ethylbenzene (CCC) 1.0 u u u 
Styrene 1.0 u u u 
P/M Xylenes 2.0 u u u 
0-Xylene 1.0 u u u 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

jig/Kg 

-----1 

----

,.... 

Matrix: Soil 
Analysis: Soil 8240 Analysis 

Date Analyzed: 3/28/95 

Qualifier 1-19/Kg Qualifier 

··----- ------

-

I 

' 
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Matrix: Soil Project Name: T A 1 
Task Leader: D. Miller 

Site: TA 1 ER site 98 
Analysis: Soil 8240 Analysis 

Date Analyzed: 3/29/95 

,--------·-··--· -- --- --
method blank T 1 098-GP-002-020 T1 098-GP-002-02 7 T1 098-GP-003-005 T1 098-GP-003-0 10 

~-~~~~!ld MDL 1•9'~ _ Qu~~!ie"i·-· ·- ~;gtKg _ _ Qualifier 1-19/~ Qualifier · J.IQfKg Qualifier · J.IQIKg ·ra;.;imar _ 
Acetone 5.0 U U U U U 
~!~yl chloride ICCCI 5.0 __ !:J ___________ l:!____ U U U 
Carbon disulfide 5.0 U U U U U 

~~t~~~~~~r~:~~;~~:~ccc1 ~~~- ~-- ===- -=-~~- ---- ---~- __ ~ ' ~ I : 
1,1 Dichloroethane ISPCCI 1.0 U U l 
------ ·t----· ------ -- ··-· -
T -1,2 Dichloroethene 1.0 U U l 

J 
J 

- --------· ---- -------- - -
Chloroform I CCCI 1 .0 U U l J ---- ----- ------
1,2 Dichloroethane 1.0 U U l 
~----------- ----- ·- -----------·-··· 
~~1.2 Dichloroethene ___ 1_._0 ___ l:!____ U __ l 

J 
J 

2-Butanone IMEKI 5.0 U U l J 
-------------- - --------- ---------- ----
~.__!.!...1_.!!Jchlor~ethane 1 .0 ---~-- _ __ '=!___ l J 
Carbon tetrachloride 1 .0 U U l J -- --- ----- ----
Bromodichloromethane 1 .0 U U l J 
--·- ·-·- --···· -- . ------- --·---- ---- -----
1,2 Dichloropropane tCCCI _!:0 ______ \.!___ ___ U ~-- U U 
t-1,3 Dic~!oropropene __ 1_:0__ U ______ ---~--- ___ U U U 
Trichloroethene 1.0 U U U U U 
------- --- ---------------- -------- I 
Chlorodibromomethane 1.0 U U U U U -- ·--- ----- --------------- ----
!·1,2 Trichloroethane __ 1:0__ U _ ---~---- ______ _ U U __ U ___ _ 
Benzene 1 .0 U U U U U --- ---- . ----- ----· 
~is-1 ,3 _Q~_c::~l~~opropene ____ ! :9__ U ___ _ _ ___ l:!_ ______ ____ U L! _________ --~ ___ __ _ __ _ 
Bro~~~~~rn (SPCCI 5.0 --~---- __ U__ U ________ l!.___ l:!____ 1 
4-Methyl-2-pentanone IMIBKI 5.0 U · U U U U 
Tetrachlorethane 1.0 U U U U-- U--
~- --- ---- ----
1,1,2,2 Tetrachloroethane (SPCC) 1.0 U U U U U 
2:Hexanone IMBKI 5.0 - ___ u___ ---u-- u u - ---,T-- ------

----- ---------- -----
u u u u u 

___ I ___ _ _______________________________ , _____ _ 
u I ~ I ---ij-. ---ij- ~ I I u 

1-D-1 wu ~~~ ---H= ------=IT-=~ -
u---- --u- _u___ ---u--1---------i-u-·-----

. - - - ---~ L_ __ _j ___ -·. _ __j_ - -- --·-·-----·-. ---- ...... 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associ,ated value is either below the POL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

v v v 
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---------···-- --·- ------
method blank T 1 098-GP-004-006 T 1 098-GP-004-0 11 - --

Compound MDL ~tg/Kg Qualifier ~tg/Kg Qualifier 119/Kg Qualifier 
Acetone 5.0 u u u 
---~--

\f~yl_ t::~~r~~~-! CCCI ____ 5.0 u u u --------
Carbon disulfide 5.0 u u u ----- ----- ---------- ------------- -

Me!'_ly~~~~~l~id~-- 1.0 u u u ------ -----
~1__Q~~!oroe!hene (~CCj__ 5.0 u u u - --
1, 1 Dichloroethane (SPCC) 1.0 u u u 
T -1,2 Dichloroethene 1.0 u u u ---- -----
Chloroform (CCCI 1.0 u u u --
1,2 Dichl~roethan~- 1.0 u u u ---- -
cis-1 , 2 Dichloroethene 1.0 u u u ---
2-Butanone (MEKJ 5.0 u u u 
1, 1, 1 Trichloroethane 1.0 u u u 
Carbon tetrachloride 1.0 u u u 
Bromodichloromethane 1.0 u u u 

---
1,2 Dichloropropane (CCCI 1.0 u u u 
t-1, 3 Dichloropropene 1.0 u u u 
T richloroethene 1.0 u u u 
Chlorodibromomethane 1.0 u u u ------ u------
1, 1,2 Trichloroethane 1.0 u u 
Benzene 1.0 u u u 
cis-1 , 3 Dichloropropene 1.0 u u u 
Bromoform (SPCC) 5.0 u u u --
4-Methyl-2-pentanone (MIBKJ 5.0 u u u 
Tetrachlorethane 1.0 u u u -
1,1,2,2 Tetrachloroethane (SPCC) 1.0 u u u 
---------
2-Hexanone (MBK) 5.0 u u u ----- ---- -----~- ---- -----
Toluene (CCC) 1.0 u u u ---------
Chlorobenzene (SPCC) 1.0 u u u 
Ethylbenzene (CCC) 1.0 u u u 
Styrene 1.0 u u u 
P/M Xylenes 2.0 u u u ---------------
0-Xylene 1.0 u u u 

Definitions 
8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the PQL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
llllnl .-"+h,..,., ,.,,..,,...;'"'" ••~•• 

, 
Matrix: Soil 

Analysis: Soil 8240 Analysts 
Date Analyzed: 3/30/95 - · -

T1 098-GP-004-016 T1 098-GP-004-030 
. JlQIKg Qualifier IJQ/Kg Qualifier 

u u 
u u 
u u ----- ----u. u ---· u u 
u u 
u u -u u 
u u u------ u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

u- -u 
u u 
-u u 
u u 
u u 
:--:-------u u 
u u 

-· ---------- ---------u u ---- -u u 
u ---:--u 

-- . -
u u 
u- ---·--- -------- -------

u ------ -------- -- ------ --------- - -. 

u u ----- ·------- ------
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------~~- ---- - - . ···-·-·-
method blank T 1 098-GP-005-006 

----·--· ----- ·---------- ------------------- -·----~---
~~!~~{J~und MDL pg/Kg Qualifier pg/Kg Qualifier pg/Kg 

------- __ lJ....>!..._ -----
Acetone 5.0 u 
------ -- .. --- ·-· --------· --------- ---------
\{inyl~()!~~~ !<;:CCI 5.0 u u --- -------- -- ---- ------ ----- ----
Carbon disulfide 5.0 u u -----
Methylene chloride 1.0 u u 
f------··-···-· ---·--· -------. 
1, 1 Dichloroethene (CCCI 5.0 u tJ 
. - - .. - ------------· ----- ---- ----- ·------- --------- ------------ .. ---
1, 1 Dichloroethane (SPCC) 1.0 u u 

. --

Qualifier 

---··- ------ ------ ·----- --·-- . -. - - ------ ------------- ---·-- -----
T -1 , 2 Dichloroethene 1.0 u u --------· ---
Chloroform (CCC) 1.0 u u 

------ -----
1,2 Dichloroethane 1.0 tJ u 
------- --------- ··----- ---------- ----
cis-1 , 2 Dichloroethene 1.0 u u 
------------ ---------- ----------
2-Butanone (MEKI 5.0 u u 
-"-----------
1, 1,1 Trichloroethane 1.0 u tJ 

------ ------- ·----- ·----·- ------ ----------
Carbon tetrachloride 1.0 u u 
-------
Bromodichloromethane 1.0 u u 
~-··--------· ·-· ·-----. 

1.~_Qichlo~opro_e~ne (CCCI 1.0 u u -------- ·-· --------- ---· --------- -----· ... 

t-1,3 Dichloropropene 1.0 u u ---- ·-------
Trichloroethane 1.0 u u --------
Chlorodibromomethane 1.0 u u 
W. Trichloroethane 

·----· 
1.0 u u 

-·-·---· ------ -·· ·------- ---
Benzene 1.0 u u ---------- -·-····---- -
cis-1,3 Dichloropropene 1.0 u u 
Bromoform (SPCC) 5.0 u u 
--------- ---- ---- ---·-· ------
~--~~thyl-2-pentanone (MIBKI 5.0 u u ----- - . 

Tetrachlorethane 1.0 u u 
- ··-- . ·---·--
~,.2.2 Tetrachloroethane (SPCCI 1.0 u u ---------· 
2-Hexanone (MBKI 5.0 u u 
Toluene (CCCI 1.0 u u 

- -----·--- ----
Chlorobenzene (SPCCI 1.0 u u 

--
Ethylbenzene (CCCI 1.0 u u 
~- ·- ·-
Styrene 1.0 u u 
----"--- -----
P/M Xylenes 2.0 u u ---------
0-Xylene 1.0 u u 

Definitions 
8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

J ·.J 

Matrix: Soil 
Analysis: Soil 8240 Analysis 

Date Analyzed: 3/30/95 

··-
--·-::-::---

J.iQIKg Qualifier J.IQIKg Qualifier 

' 

-----

-------
----· 

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

·-----
. ------

-- ·-- --·--
-·----·----. ·-------

·-·- ·--

·--------
------ ·-

------ -------·-
------·----- ···----· --·---

·-------·-

- -·---·· ---· ... ---- ~-~~ I 

J 
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---
method blank T1098-GP-005-011 

Compound !VIOL ~jKg Qualifier 119/Kg Qualifier 119/Kg 
Acetone 5.0 u u -------
Vinyl chlori_<!e (CCCI 5.0 u u -----
Carbon disulfide 5.0 u u - - --
Methylene chloride 1.0 u u 

--
1, 1 Dichloroethene (CCC) 5.0 u u ----- -

1~o-1, 1 Dichloroethane (SPCC) u u 
f-C--·-------- ----- -----·--- ---------- ----
T -1 , 2 Dichloroethene 1.0 u u ----- ---- -------
Chloroform (CCC) 1.0 u u ---- ----
1, 2 Dic~!oroethane 1.0 u u 

·-· 
cis-1,2 Dichloroethene 1.0 u u 
2-Butanone (MEK) 5.0 u u 
1, 1, 1 Trichloroethane 1.0 u u 
Carbon tetrachloride 1.0 u u 
Bromodichloromethane 1.0 u u 
1,2 Dichloropropane (CCC) 1.0 u u 
t-1,3 Dichloropropene 1.0 u u 
T richloroethene 1.0 u u 
~------- --
Chlorodibromomethane 1.0 u u .. 
1, 1,2 Trichloroethane 1.0 u u 

--·--
Benzene 1.0 u u 
cis-1,3 Dichloropropene 1.0 u u 
Bromoform (SPCC) 5.0 u u 
r--,- ' --
4-Methyl-2-pentanone (MIBK) 5.0 u u 
T etrachlorethene 1.0 u u 
1, 1,2,2 Tetrachloroethane (SPCC) 1.0 u u 
2-Hexanone (MBK) 5.0 u u 
Toluene (CCC) 1.0 u u -
Chlorobenzene (SPCC) 1.0 u u 
~!hylbenzene (CCC) 1.0 u u - -· 
Styrene 1.0 u u 
P/M Xylenes 2.0 u u 
0-Xylene 1.0 u - ___!!_--- -- --------- ----------- -- --

Definitions 

Qualifier 

-----

8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 

U· Analyte not detected above the MDL 
ppbv- parts per billion by volume 
f\IIOL- method detection limit 

~ 

Matrix: Soil 
Analysis: Soil 8240 Analysis 

Date Analyzed: 3/31/95 

. llQ/Kg Qualifier ····119/Kg Qualifier 

-

--· --·-----

- --------

I 

----- -----

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

'----- -----
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Matrix: Soil 
Analysis: Soil 8240 Analysis 

Date Analyzed: 4/3/95 

---~- --------
T 1 098-GP-Oos:ojo---- T 1 098-GP-006-005 method blank T 1 098-GP-005-025 T 1 098-GP-OQfi-0 1 0 ------ r-------- ------- ---- . --- .. ---. --

Compound MDL pg/Kg Qualifier ,tg/Kg __ Qualifier ~~- Qualifier -----------------
Acetone 5.0 u u u ---------- ---- ------ -------
~i~yl_~~~~!!~--(CCCI 5.0 u u u ---·------ ------------ ---- ---------
Carbon disulfide 5.0 u u u ---------·- ---· -------
!'Aethy~~~~~~<:_l_l"i~~ __ 1.0 u u u ----
~! !_Q!ch!oroethene (CCCI 5.0 u u u 

--~--- ------- -- ---------~-- -------- ·--· 
!!.~~Qic::_hll)r~~!~ilne _ (SPCCI 1.0 u u u 

----------- ·- --·· .... - .. ---------- ------
T-1,2 Dichloroethene 1.0 u u u ---- . ---------------- ------ ·------ ---·---
Chloroform (CCCI 1.0 u u u -------- ----- ··-----
1,2 Dichloroethane 1.0 u u u -------
cis-1,2 Dichloroethene 1.0 u u u ------- --
2-Butanone (MEKI 5.0 u u u ----------
1, 1, 1 Trichloroethane 1.0 u u u ---------- ------· 
Carbon tetrachloride 1.0 u u u ------- --
Bromodichloromethane 1.0 u u u ------------- -------
1,2 Dichloropropane (CCCI 1.0 u u u 

!---'-:-=--,--~ . . .. -· ----- ---- --------- ·----
!_:_!, 3 Dichloropropene 1.0 u u u ----··-- ----- ------- -------
Trichloroethane 1.0 u u u ----- ~-------- -------- -----------
Chlorodibromomethane 1.0 u u u 

----~--- ------- ---
1, 1,2 Trichloroethane 1.0 u u u 

. -------- -·---
Benzene 1.0 u u u 
---- -------- ---- ·-------
~is-1 , 3 Dichloropr«?pene 1.0 u u u ------ --u-- ------
~~~!"ofor~1 !SPCCI ________ 5.0 u u ---- ·--- - -- ------- ---·-· ----------- ----
4-Methyi-2~J_>entanone (MIBKI 5.0 u u u 

--------- -------- .. --------
Tetrachlorethene 1.0 u u u 
1, 1,2,2 Tetrachloroethane (SPCCI 1.0 u u u -- ---~-- -------
2-Hexanone (MBKI 5.0 u u u 

----- ---·-· ------ --·---
Toluene (CCCI 1.0 u u u ----- ---··--- -------- --~---- ---
Chlorobenzene (SPCCI 1.0 u u u 

·-------- ·-------
Ethylbenzene (CCCI 1.0 u u u 

·----
Styrene 1.0 u u u ------------~-

P/M Xylenes 2.0 u u u 
0-Xylene 1.0 u u u ------

Definitions 
8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

J J 

pg/Kg • Qualifier 119/Kg · • Qualifier . 
u u 
u u 
u u 
_u. ' u 
u u -----u u ------u u ------u u -----u u -----
u u 
u u 
u u -----
u u 
u u -----u u 
u u 
u u 
u --:·-u 
u u ·----- -----u u 
u u ------
u u ---- ------- -------
u u 

--Li----- ------ --u 
------ ------

u u 
---- ------· 

u u 
---·--· 

u u -------- ------
u u 

-------- ·------ ----
u u ----- ------ -------- -------
u u 

----- --------- ----- ----·-
u u ---------- ---------- -----------
u u ----------- ---------------

J 
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~-----·-··----

method blank T 1 098-GP-006-030 
---·-·-···-·-· 

~~!!1pound MDL JiQ/Kg Qualifier l•g/Kg QUalifier 
-

Acetone 5.0 u u 
-·--------

Vinyl chloride (CCC} 5.0 u u 
Carbon disulfide 5.0 u u 

- -
Methylene chloride 1.0 u u 
1, 1 Dichloroethene (CCC) 5.0 u 

f-------
u 

----------- ---· ·--

1, 1 Dichloroethane (SPCC) 1.0 u u 
T -1,2 Dichloroethene 1.0 u u ---------· -
Chloroform (CCC) 1.0 u u 

-
1,2 Dichloroethane 1.0 u u 
cis-1, 2 Dichloroethene 1.0 u u 
~---

5.0 2-Butanone (MEK) ~- u 
1, 1, 1 Trichloroethane 1.0 u u 
~- -- -----
Carbon tetrachloride 1.0 u u 
--------- ----
Bromodichloromethane 1.0 u u 

-- - - --------
_1.~ ~~!~~~!'~{l!l~ne (CCC) 1.0 u u 

-----~--

!:'~.!.3 Dichl~ropropene 1.0 u u 
---------- -

Trichloroethane 1.0 u u -----
Chlorodibromomethane 1.0 u u 

- -------
1, 1, 2 Trichloroethane 1.0 u u 
Benzene 1.0 u u 
~~_!!.~ich!oropropene 1.0 u u ----
Bromoform (SPCC) 5.0 u u 
------- ---
4-Met~yl-2-pentanone (MIBK) 5.0 u u 

--·· ---- ---·--·-
Tetrachlorethane 1.0 u u ------ -----
1,1,2,2 Tetrachloroethane (SPCC) 1.0 u u 
2-Hexanone (MBK) 5.0 u u 
Toluene (CCC) 1.0 u u 

T 1 098-GP-007 -005 

Jl9!_!<9 Qualifier· 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u --u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u --------·· u 
u 
u 
u 

~ 

Matrix: Soil 
Analysis: Soil 8240 Analysis 

Date Analyzed: 4/3/95 

T1098-GP-007-011 T 1 098-GP-007-026 

r•g/Kg Qualifier JlQ/Kg Qualifier 
-u u 

u lJ 
u u 
u u 
u' u 
u u 
u u 
u u 
u u 
u u 
u u ------u u 
u u 
u u 
u u ----- ----- -------u u 
u u 
u u 
u u ------
u u -
,.,.--- -----u u 

-· u u ·------- -------·-· 
u u -------
u u ----
u u 
·u- u ------ ------
u u 

·------ ------ ------ -------- ------- ----- -------· 

~!:'robenzene (SPCCI 1.0 u u u -- ------· 
Ethylbenzene (CCCI 1.0 u u u 
Styrene 1.0 u u u --------
P/M Xylenes 2.0 u u u 
0-Xylene 1.0 u u u 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

u u -----
u u ------ --------
u u 
u u ---- --------- ------
u u ------- -·· 

I 

I 

I 

I 
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--------··----- -- -. . .. - ----- ----- -----------
method blank T 1 098-GP-008-006 T 1 098-GP-008-011 ----------- ------ ------- ~------ ----------------- --- ---~- -- -----

Compound MDL __ t•91K~L_ Cl~':l~fi~! - JIQ/Kg Qualifier 119/Kg Qualifier --- ----------- ---u-- -------------u~ Acetone 5.0 u 
---------------- -- -- ---
~i~y_l chlori~~_ICCCI 5.0 u u u 

·-- --------- -
Carbon disulfide 5.0 u u u ------- -- ----- ----- ---
~~!~lY!~ne chloride 1.0 u u u 
1, 1 Dichloroethene (CCC} 5.0 u u u ---------------------- --- ----- --· ··--- --·--· 
1,1 Dichloroethane (SPCC} 1.0 u u u --------
T -1, 2 Dichloroethene 1.0 u lJ u ---- ----
Chloroform (CCC} 1.0 u u u 
-------- ------ ------- ----- -------- --------
1,2 Dichloroethane 1.0 u u u 
-~---- --- - . ------ -
cis-1,2 Dichloroethene 1.0 u u u -------------- -- ------ ---------- ---------- --
2-Butanone (MEK) 5.0 u u u 
1, 1,1 Trichloroethane 1.0 u u u 
Carbon tetrachloride 1.0 u u u 
--·- ------- -------- ------
Bromodichloromethane 1.0 u u u 
-----· - ------ --
~ ,2 Dichloropropane (CCC) 1.0 u u u ---------- --------- ----- -------
!_:_~~ Dic~~l~ropropene 1.0 u u u -- -------. --------- ------
T richloroethene 1.0 u u u ----------
Chlorodibromomethane 1.0 u u u --- -----
1, 1,2 Trichloroethane 1.0 u u u - -----
Benzene 1.0 u u u ------ --·--
~i~-1 , 3 Dichloropropene 1.0 u u u -------
Br~mofor_f!l (SPCC) 5.0 u u u 
~.::~ethyl-2-pentanone (MIBKI 5.0 u u u - --· 
Tetrachlorethene 1.0 u u u -
1,1,2,2 Tetrachloroethane (SPCC) 1.0 u u u --
2-Hexanone (MBK} 5.0 u u u 
Toluene (CCCI 1.0 u u u --------- ------
Chlorobenzene (SPCCI 1.0 u u u -----
Ethylbenzene (CCCI 1.0 u u - u 
~!y~ene 1.0 u u u 
P/~-Xylenes 2.0 u u u 
0-Xylene 1.0 u u u ----

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the PQL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

..,; u 

Matrix: Soil 
Analysis: Soil 8240 Analysis 

Date Analyzed: 4/6/95 

--
T 1 098-GP-008-025 T 1 098-GP-009 -030 

1-19/Kg Qualifier IIQ/Kg -Qualifier 
u u 
u u 
u u 
u u 
l..i'' u 
u u 
u u . -
u u 
u u ---------u u 
u u 
u u 
u u ------
u u 
u u 
u u ----u u 
u u 
u u --------u u -------- --
u u 
u u 
u u 
u u 
u u 

' 

-

I 

I 

I 

I 
I 

I 
I u u -------1 u u 

u u ---·-- ·------
u u ---- ------ -----· -------
u u 

--:---- ----- ----1--------
u u ----
u u ----- ---- ----- . --·-- -----

J 
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method blank T 1 098-GP-008-030 T 1 098-GP-009-005 
J.l9fKg 

--~----··----- ---------- ---~--

J.IQfKg Compound MDL Qualifier ftgfKg Qualifier Qualifier 
Acetone 5.0 u u u 
~---- ·-··-----
':{~yl chloride JCCC) 5.0 u u u 
Carbon disulfide 5.0 u u u ---------- ---
Me!_l~_'(i_f:rl~~loride __________ 1.0 u u u ----- ------- ----- -------------- ·------ ------ --------
1, 1 Dichloroethene (CCC) 5.0 u u u 

f---'----· - -- -------
1,1 Dichloroethane (SPCC) 1.0 u u u -------- ---- -----
T-1,2 Dichloroethene 1.0 u u u -------- -----
Chloroform (CCC) 1.0 u u u -------- ------- ------
1,2 Dichloroethane 1.0 u u u 
--------- ------ ---
cis-1, 2 Dichloroethene 1.0 u u u 
2-Butanone (MEK) 5.0 u u u 
1, 1, 1 Trichloroethane 1.0 u u u 
Carbon tetrachloride 1.0 u u u ----- --- --
Bromodichloromethane 1.0 u u u 

----:---:c· ---
1.0 u u u 1,2 Dichloropropane (CCC) 

--'--- ---- --------
t-1,3 Dichloropropene 1.0 u u u --
Trichloroethane 1.0 u u u 
Chlorodibromomethane 1.0 u u u 
1, 1,2 Trichloroethane 1.0 u u u 
Benzene 1.0 u u u 
£l~-1.3 Dich!oropropene 

- ----------- ------
1.0 u u u 

-
Bromoform (SPCC) 5.0 u u u 
4-Methyl-2-pentanone (MIBK) 5.0 f--u u u -- - --
Tetrachlorethane 1.0 u u u 
~-.- --
1, 1,2,2 Tetrachloroethane (SPCC) 1.0 u u u ------
2-Hexanone (MBK) 5.0 u u u 
Toluene (CCC) 1.0 u u u 
Chlorobenzene (SPCC) 1.0 u u u 
f-c ----
Ethylbenzene (CCC) 1.0 u u u 
Styrene 1.0 u u u -------
P/M Xylenes 2.0 u u u -----

1.0 u u u 

~ 

T 1 098-GP-009-0 1 0 T1 098-GP-009-025 
j.lgfK~ Qualifier J.IQfKg. Qualifier 

u u 
u u 
u u ---- ----u u ----
Ul u ---- ----
u u ---u u ------u u 
u u ----------u u 
u u 
u u 
u u --
u u 
u u ------ ---------- ~---------

u u 
u u 
u u 
u u --------- ------u u --------- ---------- - ----- .. ------
u u 
u u 
u u ----- -------·- ·----- --------
u u -------- ------- -----------
u u 
u u ------ -
u u 
u u ----- ----- ---------
u u ----
u u 

---------·· ------------ ----- ------------
u u -------
u u 0-Xylene -------------- -- --------- ------

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 
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Matrix: Soil 
Analysis: Soil 8240 Analysis 

Date Analyzed: 4/6/95 

-----------,---------- ---·----- -------- ------:--::-::-------------- -------
method blank T1098-GP-010-006 T1098-GP-016-006 T1098-GP-010-011 T1098-GP-010-030 

~~~~1pound 
------------------ -·-------------- ------------------ --:::- ---· 
__ 1\/![)_L_ ~!S[_ Qualifier__ _ ___ pg/K_g. ___ Qualifier _ JJQIKg Qualifier __11!!~ Qualifier pgl_!<g Qualifier 

Acetone 5.0 u u u u --------- ---·- -------
~~~Y!__~~Il!ricli:J ~~~~! 5.0 u u u u -------- -------- - -- ----~---- --------- ------- ------
Carbon disulfide 5.0 u u u u ---- -------- --·- ··------ ------ ·--
Methylene ch!or~e ____ 1.0 u u u u__.__ ------- -------
1, 1 Dichloroethene (CCC) 5.0 u u u u ---------------- -·--- --u-----
1, 1 Dichloroethane (SPCC) 1.0 u u u ----- --···---- --- -------· -------- -------· ----- ----
T-1,2 Dichloroethene 1.0 u u u u ----------- ------ -------- -------- -- -------
Chloroform (CCC) 1.0 u u u --- ------ -------- ----------
1 , 2 Dichloroethane 1.0 u u u --------- ---- ----
cis-1 , 2 Dichloroethene 1.0 u u u ----- --------- ------------- -- -- --
2-Butanone (MEK) 5.0 u u u ---------- --------- -------- ·----- ..... -- -- ---------
~ ~~· 1 Trichloroetha_rle 1.0 u u u 

----- ------
Carbon tetrachloride 1.0 u u u ---------------- ---------
Bromodichloromethane 1.0 u u u ----------- --- --- ------ ----
1,2 Dichloropr?_E~ne (CCC) 1.0 u u u -------- --------. 
~-~~ Dichloropropene 1.0 u u u ----- --------- ----------· --------
Trichloroethane 1.0 u u u --------- ------ ------- ···------· ------. 
Chlorodibrornomethane 1.0 u u u ----- ------ -----------· u--1, 1,2 Trichloroethane 1.0 u u --------- ------- -----
Benzene 1.0 u u u -----
cis-1 , 3 Dichl~~opropene 1.0 u u u -----
Bromoform (SPCC) 5.0 u u u -------- ---
~~~!_~yl-2-pentanone (MIBK) 5.0 u u u --·------- ----- -------- --·- --· 

Tetrachlorethane 1.0 u u u ----
1,1,2,2 Tetrachloroethane (SPCC) 1.0 u u u 
2-Hexanone IMBK) 5.0 u u u 
Toluene (CCCI 1.0 u u u 
Chlorobenzene (SPCC) 1.0 

f-----,----
u u u 

Ethylbenzene (CCCI 1.0 u u u 
~!Y!!~e 1.0 u u u ------- ---------- .. 
~L~~ylenes 2.0 u u u ------ -------- ----------
0-Xylene 1.0 u u u 

Definitions 
8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highast calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

~ v..J 

u 
u 
u 
u ----u 
u 
u 
u 
u 
u 
u 
u ---u-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u --------u 

u 
·---- u -------u --u 

u 
u 
u 

---- u -----· u 
u -------u ------u 
u 

-----· u 
u ------u 
u --u 
u ----- ---------u ------ u 

--~--~--u 
u -----u 
u 
u ------·-u 
u ----- ------- -----u ------- ------u ---- ------u ------ ------- ----- .. 
u ------- ---- --·---------

...; 



~ 

Project Name: T A 1 
Task Leader: D. Miller 

~ 

Final Report Analytical Results Summary 

Site: TA 1 ER site 98 

---~ ------------- ------------------
method blank T 1 098-GP-0 12-005 T 1 098-GP-0 15-030 ---=----

Compound 
:=-:-- ---~--,---------- -----;- -------

MDL _ pg/Kg _ Qualif!~r_ -~~~f!<JL_ Qualifier -~~~ Qualifier 
Acetone 5.0 u u u ----------- -- ------------
~!f_IYI chloride (CCC) 5.0 u u u ----- ----- --------
Carbon disulfide 5.0 u u u 
----·· ------
Methylef_l~ ch~~- 1.0 u u u 

----- -----
1, 1 Dichloroethene (CCCI 5.0 u u u ------- r-,------- ----- --u~------~ 

1,1 Dichloroethane (SPCC) 1.0 u u -------- ------- -------- -----
T -1,2 Dichloroethene 1.0 u u u ----- ------- ------- ----
Chloroform (CCC) 1.0 u u u ------- -------- ---~---
1,2 Dichloroethane 1.0 u u u 
·- ----·-·- ---

1.0-
----- -----

cis-1,2 Dichloroethene u u u 
---=--=----~--- -------- -------
2-Butanone (MEKI 5.0 u u u -----f------ ---u--1, 1,1 Trichloroethane 1.0 u u --------r---- -----
Carbon tetrachloride 1.0 u u u 

-------
Bromodichloromethane 1.0 u u u 
1,2 Dichloropropane (CCC) 1.0 u u u 

---
t-1,3 Dichloropropene 1.0 u u u 
T richloroethene 1.0 u u u 

------u- -------
Chlorodibromomethane 1.0 u u 

------- ~--u--- ----------- ------
1, 1,2 Trichloroethane 1.0 u u --------
Benzene 1.0 u u u 

------ ------
cis-1 ,3 Dichloropropene 1.0 u u u 
Bromoform (SPCC) 5.0 u u u --- --- ----- ------- ------- ------ ------- -------- ---
4-Methyl-2-pentanone (MIBK) 5.0 u u u ------- ---
Tetrachlorethene 1.0 u u u ----

1.0 u 
___ u ___ 

-~-- ---u-~-1,1 ,2,2 Tetrachloroethane (SPCC) 
-

2-Hexanone (MBK) 5.0 u u u 
~- . ------------
Toluene (CCC) 1.0 u u u 
Chlorobenzene (SPCC) 1.0 u u u 

··-- ----
Ethylbenzene (CCC) 1.0 u u u -- ----- -------- - ----------
Styrene 1.0 u u u 
iP/M Xylenes 2.0 u u u 
IO-Xylene 1.0 u u u 

Definitions 
B- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 

U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

,.., 
Matrix: Soil 

Analysis: Soil 8240 Analysis 
Date Analyzed: 4/6/95 

(lg/Kg Qualifier pg/Kg Qualifier 

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

~- -----

------

-----------

-------

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

-

----- -----f-.------

----- -----~ ------1--------

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

----~---- ~---------

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

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

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

--- ---- '---~---- -------

i 
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b? 
I' I' 

(J 

Matrix: Soil 
Analysis: Soil 8240 Analysis 

Date Analyzed: 4/7/95 

method blank T1098=~-011-005 . r1o9a:@.-o11-010 I 
~(J!'lP~~!.!~----- M~_!.. t-~]~!L- Oual~ier _ --=_j;giKg'"' _ Oualiii~r- --~IKg --0--u-a-lif-ie-r-I-I-.-P9_/_K_g-..--l Qualifier I pg/Kg [. cOualiflar 1 

Acetone 5.0 U U U 
. ··-· . -- -- !--,-·--·-· ------------- ----··-· -------- ·--1-----
Vinyl chloride (CCCI 5.0 U U U 
c~rbo~ dis~itide --5.6- ____ i.i ______ ------ - ___ u ___ ··· --- --u·---l----- 1 I I ' 

iii!-;il;vlene chloride ·-~0- --u-- . . -- -·u-- ----·- u 

;::J~~~;;i~ii~~~;;h--- =-U= -j= -==- --- rn ... ~--- -=~=:=:-=. r - ~-----, I 
Chloroform (CCC) 1 .0 U U U 
1:2Dichimoetha~e --1 :o- u --iF --u=---t-----
cis-1,2 Dichio~oethene ---,-.0-- U --i.i ·--ii- ----+----'1 I- I 
--·-····------- ------ ------- ----- -------- ··------1---
2-Butanone (MEK) 5.0 U U U 

(1~1_!ricl~~~~etl~!.!':_ ______ -~~ 1_.2~ =~--= ~=u __ =!-!=/ / ____ , ,_. ____ J-==1 
Carbon tetrachloride 1.0 U U U ------ ------- ·- ------ ----·--
Bromodichl~!:_~f!lethane __ 1_.0 __ ---~-- ---------· __ ··---~-- U _I I I-----; 
_1,2 D~hlor~E~~p~ne (CCCI _____ !.0 u ____ __ u ____ __U 
t-1,3 Dichloropropene 1.0 U U U 

~~~~~f=.~~~:· ~~~~-~=-=: ;~- == -=Tl ·----r 1
-----;-----1 

- ------ ------- ----- ------
~is-_~.3 Dichloropropene _____ __.!.:2_ --~ --· __ --~---- U 
~~~~T1<>!~rm (SPCC) __ 5.0 ___ l! ____ ·------ __ U ----~--
4-Methyl-2-pEtntanone (MIBKI 5.0 U U U 
T~!~~~~~o~thene _ ------· · 1_.Q __ ---~--- ------- =~----- --- ----u=J_ 

1 
_
1 1 

_______ _ 
~-~~~!?_ "!.!!~~~hloroethane (SPCCI t--_!:0 ___ --~ __ lj___ __U __ 

··------1 1------·----··-·· 

2-Hexanone (MBKI 5.0 U U U ------------ -~--- ------
Toluene (CCCI 1.0 U U U -------- --------- --- ---- ----- ------- ----- --- ---------
~lllorobenzene (SPCCI 1.0 U ___ ___ __.!:!___ _______ --~-- ----·· _______ ____ --··----- ___ _ 
~!~yl~':_nzene (CCC) ___ 1_:2__ _ U U . _ _ U __________________________ ·---- __ _ 

~!Y~~-ne 1 .0 U __ ~- U ---··- ______ ··------
~~_!ylenes 2.0 U U __ U__ _ _____ _ 
0-Xylene 1.0 U U ______ U _______________ 

1 
_ 

Definitions 
8- Present in the method blank. Positive results within times the amount in the blank may be due to lab contamination. 
J- The associated value is either below the POL or above the highest calibration level and therefore is an estimated value. 
U- Analyte not detected above the MDL 
ppbv- parts per billion by volume 
MDL- method detection limit 

.) \) ~ 
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Tentatively Identified Compounds 
(_ Soil Vapor Survey 

L 



~·· 

Tentatively Identified Compounds 
Soil Vapor Survey 

T1 098-SVS-00 1-006 Date Analyzed· 3/28/95 
CAS# Compound a Retention 

Name. Value Time 
minutes 

000141-79-7 3-penten-2-one, 4-methyl- 91 12.51 

T 1 098-SVS-00 1 -0 T1 Date Analyzed· 3/28/95 
CAS# Compound a . Retention 

Name Value Time 
.· :: minutes 

000141-79-7 3-penten-2-one, 4-methyl- 90 12.52 

T1 098-SVS-001 -016 Date Analyzed: 3/28/95 
CAS# Compound a Retention 

Name Value Time 
minutes 

NO NON TARGET COMPOUNDS DETECTED N/A 

T1 098-SVS-001 -022 Date Analyzed· 3/28/95 
CAS# Compound a Retention 

Name Value • I :Time· 
: minutes 

NO NON TARGET COMPOUNDS DETECTED N/A 

T1 098-SVS-00 1-027 Date Analyzed· 3/28/95 
CAS# Compound a Retention 

Name Value Time 
minutes 

000078-78-4 I butane, 2-methyl- 91 3.43 
0001 09-66-0 I pentane 64 3.85 
000110-54-3 I hexane 90 6.00 
0001 09-99-9 I tetrahydro furan 83 I 7.45 
000109-99-9 I tetrahydro furan 90 I 7.46 
000108-87-2 cyclohexane, methyl- 90 9.55 
000141-79-7 3-penten-2-one, 4-methyl· 90 12.52 

T1 098-SVS-001 -031 Date Analyzed· 3/28/95 
CAS# Compound a Retention 

Name Value Time 
minutes 

000108-87-2 cyclohexane, methyl- 90 9.56 

T1 098-SVS-002-01 0 Date Analyzed· 3/28/95 
CAS# Compound a Retention 

Name· Value Time 
minutes. 

000115-11-7 I 1 -propene, 2-methyl- I 90 2.56 
000075-65-0 2-propanol, 2-methyl- 83 5.46 
000123-72-8 butanal 74 6.80 
000123-72-8 I but anal I 74 6.81 

n/a methyl ethyl benzene n/a 15.37 
000108-95-2 phenol I 9 19.04 

n/a unknown n/a 19.92 
n/a unknown n/a 22.99 

Estimated 
Concentration 

ppbv 
86 

Estimated 
Concentration· 

ppbv .··· 

38 

Estimated' 
Concentration 

ppbv · 
N/A 

Estimated: . 
Concentn~tion • • · 

ppbv·' · 

N/A 

Estimated. 
Concentration 

ppbv 
1200 

10 
28 
42 
42 
9.2 
25 

Estimated 
Concantn~tion 

ppbv 
6.9 

Estimated 
Concentn~tion 

pp.bv · 

21 
210 
4.8 
3.0 
4.1 

28 
29 
8.1 



Tentatively Identified Compounds 
Soil Vapor Survey 

TI09·SVS-002-027 Date Analyzed· 3/29/95 
CAS# Compound ' ·Q Retention 

Name Value Time .. 

' 
.. ·, . ' ' minutes 

000108-87-2 Cyclohexane, methyl- 83 9.55 

TI098-SVS-002-032 Date Analyzed: 3/29/95 
CAS# Compound Q Retention 

Name Value ,'-,Time 
.. 

.· minutes 
000109-99-9 Furan, tetrahydro· 64 7.48 
0001 08-87·2 Cyclohexane, methyl- 83 9.58 

TI098-SVS-003-006 Date Analyzed· 3/29/95 
CAS# Compound. .. Q· Retention 

Name 
' 

Value Time 
·-:.-,· <.· minutes 

000075-69-4 Trichloromonofluoromethane 64 3.71 
0001 09-99-9 Furan, tetrahydro· 90 7.45 
000109-99-9 Furan, tetrahydro· 74 7.49 

Estimated 
Concentration 

ppbv 
6.8 

Estimated 
Concentration 

ppbv 
47 
4.9 

Estimated 
Concentration 

ppbv 
28 
1 1 
33 



·' '•'' 

Tentatively Identified Compounds 
Soil Vapor Survey 

T1 098-SVS-003-032 Date Analyzed: 3/30/95 
. CAs#·· Compound Q Retention 

Name Value Time. 
. ' minutes 

000542-92-7 1 ,3-Cyclopentadiene 50 4.91 
000110-54-3 Hexane 64 5.99 
000763-29-1 1-Pentene, 2-methyl- 43 7.85 
000142-82-5 Heptane 52 8.69 
000111-65-9 Octane 64 11.43 

Estimated 
Concentration 

ug/L 
5.9 
4.5 
4.0 
1.5 
1.0 



Tentatively Identified Compounds 
Soil Vapor Survey 

TI098-SVS-004-032 Date Analyzed: 3/30/95 
CAS# Compound a Retention· 

Name Value Time 
minutes 

000109-66-0 I Pentane 83 3.83 
000107-83-5 -- Pentane, 2-methyl- 83 5.22 
000110-54-3 Hexane 90 5.99 
000096-37-7 Cyclopentane, methyl 83 6.87 
000589-34-4 Hexane, 3-methyl- 74 8.03 
000142-82-5 ' Heptane 91 8.68 
000108-87-2 Cyclohexane, methyl- 95 9.56 
0001 1 1-65-9 Octane 78 11.43 
000112-31-2 I Dec anal 91 22.98 

TI098-SVS-004-006 Date Analyzed: 3/30/95 
CAS# Compoun~ a Retention 

Name • Value Time 
minutes 

000 1 1 5- 1 1 -7 1 -Propene, 2-methyl- 74 2.64 
000075-69-4 I Trichloromonofluormethane 83 3.70 
0001 1 1-84-2 Nonane 83 16.44 
00 1 1 2 0-2 1 -4 I Undecane 91 18.69 

TIOSS-SVS-005-006 Date Analyzed: 3/30/95 
CAS# Compound a Retention 

Name Value Time 
minutes 

00007 5-69-4 I Trichloromonofluoromethane 83 3.71 
000109-99-9 I Furan, tetrahydro- 83 7.46 

Estimated 
Concentration 

ppbv 
17 
18 
20 
12 
8.4 
12 
26 
6.6 
3.7 

Estimated ... 

Concentration 
.. 

:ppbv . 

2.4 
33 
3.1 
13 

Estimated· 
Concentration 

· ppbv 
27 
31 



Tentatively Identified Compounds 
Soil Vapor Survey 

TI098-SVS-005-026 Date Analyzed: 3/31/95 
CAS# Compound •Q Retention 

Name Value Time 
minutes 

0001 10-54-3 Hexane 90 6.01 
000142-82-5 - Heptane 90 8.69 
000108-87-2 Cyclohexane, methyl- 91 9.56 

TI098-SVS-005-031 Date Analyzed: 3/31/95 
CAS#·.··· CompouJ1d • ·o Retention 

Name Value Tiine 
minutes. 

No Non Target Compounds Detected n/a 

TI098-SVS-006-006 Date Analyzed: 3/31/95 
CAS# Compound . •·Q Retention·. 

Name Value· .Time 
.. .. minutes 

No Non Target Compounds Detected n/a 

TI098-SVS-006-032 Date Analyzed· 3/31/95 
CAS# Compound Q Retention.· 

Name Value Time 
minutes 

000107-83-5 Pentane, 2-methyl- 74 5.26 
0001 10-54-3 Hexane 83 6.01 
000142-82-5 Heptane 78 8.69 
000108-87-2 Cyclohexane, methyl 91 9.56 

Estimated 
Concentration 

ppbv 
7.6 
4.1 
9.1 

· Es~imated · 
Concentration 

ppbv 
n/a 

Estimated 
·. Concentration 

· •·•• .ppbv 
n/a 

·• Estimated 
Concentr.ation 

ppbv 
9.3 
9.2 
6.0 
9.1 



Tentatively Identified Compounds 
Soil Vapor Survey 

T1 098-SVS-007-006 Date Analyzed: 4/3/95 

CAS# Compound ··a Retention· 
Name Value Time • 

minutes· 
No Non Target Compounds Detected n/a 

-
T1 098-SVS-007-021 Date Analyzed: 4/3/95 

CAS#. Retention. 

Value time· 
rninutes 

n/a 

T1 098-SVS-007 -026 Date Analyzed: 4/3/95 
CAS# ·Compound Q Retention 

.. Narne Value ·Time 

minUtes 
000109-66-0 pentane 83 3.84 
000107-83-5 pentane, 2-methyl- 91 5.26 
000110-54-3 hexane 91 6.01 
000096-37-7 cyclopentane, methyl- 83 6.89 
000592-76-7 1-heptene 90 8.55 
000142-82-5 heptane 91 8.69 
000108-87-2 cyclohexane, methyl- 97 9.56 
000589-81-1 heptane, 3-methyl- 83 10.74 
000111-65-9 octane 91 11.44 

002207-03-6 cyclohexane, 1,3-dimethyl-, trans- 90 11.67 
001678-91-7 cyclohexane, ethyl- 90 12.64 
000112-31-2 decanal 91 22.97 

T1 098-SVS-008-006 Date Analyzed: 4/3/95 
CAS# Compound a Retention 

Name Value Time 
minutes 

No Non Target Compounds Detected n/a 

Estimated 
Concentration 

ppbv 
n/a 

Estimated 
Concentration 

ppbv 
n/a 

Estimated 
Concentration 

ppbv 

23 
34 
28 
18 
5.9 
17 
44 
5.8 
10 

2.6 
3.3 
8.2 

Estimated 
Concentration · 

ppbv 
n/a 

"' , 



Tentatively Identified Compounds 
Soil Vapor Surve,y 

T1 098-SVS-008-026 Date Analyzed: 4/4/95 
·CAS# Compound a Retention 

Name Value Time 
minutes 

000075-28-5 lsobutane 9 2.47 
000106-97-8 -· Butane 9 I 2.68 
000109-66-0 Pentane 72 3.86 
000107-83-5 Pentane, 2-methyl- 91 5.22 
000110-54-3 Hexane 91 5.98 
000096-37-7 Cyr.lopentane, methyl- 72 6.87 
000589-34-4 Hexane, 3-methyl- 72 8.03 
001192-18-3 Cyclopentane, 1 ,2-dimethyl-, cis- 86 8.53 
000142-82-5 Heptane 90 8.67 
000108-87-2 Cyclohexane, methyl- 95 9.54 
000592-27-8 Heptane, 2-methyl- 56 10.49 
000111-65-9 Octane 90 11.42 
002213-23-2 Heptane, 2.4-dimethyl· 53 13.12 

T1 098-SVS-008-031 Date Analyzed: 4/4/95 
CAS# Compound a Retention 

Name Value Time 
minutes 

000075-28-5 I lsobutane 9 2.46 
000106-97-8 Butane 32 2.67 
000109-66-0 Pentane 53 3.84 
000107-83-5 Pentane, 2-methyl- 87 5.24 
000110-54-3 Hexane 91 6.00 
000096-37-7 Cyclopentane, methyl- 78 I 6.88 
000589-34-4 Hexane, 3-methyl- 40 8.03 
000592-76-7 1-Heptene 78 8.54 
000142-82-5 Heptane 80 8.68 
000108-87-2 Cyclohexane, methyl- 97 9.56 
000592-27-8 Heptane, 2-methyl- 50 10.50 
00011 1-65-9 Octane 78 I 11.42 

T1 098-SVS-009-006 Date Analyzed· 4/4/95 
CAS# Compound a Retention 

Name Value Time 

minutes 
000115-11-7 1 -propene, 2-methyl 56 2.64 
000112-31-2 decanal 91 22.98 

Estimated 
Concentration· 

ppbv 
27 
48 
46 

31 
25 
16 
10 

3.7 
13 

32 
6.2 
8.0 
2.5 

Estimated 
Concentration 

.. 
ppbv 
34 
76 
28 
33 

28 
17 

12 

4.5 
14 

38 
6.2 
6.9 

Estimated 

Concentration 
··.· ppbv 

13 

4.1 



Tentatively Identified Compounds 
-Soil Vapor Survey 

T1 098-SVS-009-026 Date Analyzed: 4/4/95 
CAS# ·Compound a .. Retention 

Name Value Time 
. minutes 

000106-97-8 Butane 9 2.68 
000078-78-4 -- Butane, 2-methyl- 52 3.44 
000107-83-5 Pentane, 2-methyl- 91 5.25 
0001 1 0-54-3 Hexane 91 6.00 
000096-37-7 Cyclopentane, methyl- 72 6.89 
000110-82-7 Cyclohexane 90 7.85 
000589-34-4 Hexane, 3-methyl- 64 8.04 
000142-82-5 Heptane 86 8.69 
000108-87-2 Cyclohexane, methyl- 97 9.56 
000592-27-8 Heptane, 2-methyl- 72 10.51 
000589-81-1 Heptane, 3-methyl- 72 10.73 
000111-65-9 Octane 72 11.43 
001678-91-7 Cyclohexane, ethyl- 83 12.64 

T1 098-SVS-009-03 1 Date Analyzed: 4/4/95 
CAS# Compound Q Retention 

Name Value Time 

minutes 
000106-97-8 Butane 9 2.68 
0000 7 8-7 8-4 Butane, 2-methyl- 38 3.46 
000109-66-0 Pentane 43 I 3.87 
000107-83-5 Pentane, 2-methyl- 72 5.25 
00011 0-54-3 Hexane 86 6.01 
000110-82-7 Cycle hexane 80 7.84 
000589-34-4 Hexane, 3-methyl- 38 8.04 
000142-82-5 Heptane 72 8.69 
000108-87-2 Cyclohexane, methyl- 95 9.56 
000111-65-9 Octane 64 11.43 

Estimated 
Concentration 

ppbv 
150 
38 
28 
24 
15 
24 

11 
14 

33 
6.7 

4.6 
8.5 
2.8 

Estimated 
Concentration 

ppbv 

29 
28 

19 
12 
11 

9.4 
4.0 

5.9 
13 

3.5 



c 

c 

·' '•'' 

Tentatively Identified Compounds 
Soil Vapor Survey 

T1 098-SVS-01 0-006 

T1 098-SVS-01 0-031 

Date Analyzed: 4/5/95 
Compound·: Q Retention Estimated•. 
· Naril~ Y: ·_., .. ·, • . Time 

. ·.···.·.···· •; · .. ·. 

· ... :.:·:::·:·:.:::.:=:-:::::·:.-:;:,-::;.::::>:: .. minutes , ··· 
Concentration 
· ...•.. · ug/L· 

n/a n/a 

.... 9' : / .R,etention : ... • :·: Estimated : =.: , 

· =- =:- .=:::::: Tfme. ·::\\=?~~ ·==: :::::C·6nts~:~t~th7ifl\;/~i= 
iriiili:it~~: .... · ... ·····: i:iglt:·:(''· ............ ;·.·.·.· '".:--::· .. ·.······ 

n/a n/a 

Date Analyzed: 4/5/95 
. a.• . Retimtiori .•:: · :< • Estimated•· •· ·· · 
·val~~ · .. ·· firlie ••: ·::·:·:::'C~h~~tithi'ii&ri:::: 
, .. :>: : :: ' : ·····111i~i:ite~/:( ::· ::.,·::•, ''\(}~jC-:::::::·:::::o-··!·:•-

n/a n/a 



Tentatively Identified Compounds 
Soil Vapor Survey 

T1 098-SVS-01 2-005 
CAS#·.· Compound · 

::·.: .··: ... 

Name: 

················(· .. ······:.··.···· 000142-82-5 Heptane 
000111-65-9 Octane 

Pentane 
Heptane 

000111-65-9 Octane 
000619-99-8 Hexane, 3-ethyl-
002216-34-4 Octane, 4-methyl-
002216-33-3 Octane, 3-methyl-

' 

Date Analyzed: 4/6/95 
Q Retention 

Value 

86 
59 

Time . · 
. ~im:ites ./ 

8.69 
11.44 

Date Analyzed: 4/6/95 

38 3.87 
90 8.70 
87 11.44 
78 13.01 
53 13.15 
64 13.36 

Estimated 
· Concentration 

ppbv 
6.1 
3.2 

24 
12 
21 
2.2 
12 
6.6 



{ 

Tentatively Identified Compounds 
Soil 8240 



Tentatively Identified Compounds 
Soil 8240 

T1 098-GP-001-025 

T1 098-GP-001-030 

Date Analyzed: 3/28/95 
Retention 

. Tifu~······· 

·····• iriiiidt~s·•··•·· 
N/A 

Estimated 



Tentatively Identified Compounds 

Soil 8240 

TI098-GP-002-020 Date Analyzed: 3/29/95 

TI098-GP-003-01 0 

Con~ent~~ti~n 
...• 'u9iK9>· 

n/a 

n/a n/a 



Tentatively Identified Compounds 
Soil 8240 

Retention: 
···· v~lue , 'nille 

·.:.··.··.. . . ··,· ........ ;.; 
, < • ' mh1ute5,; 

n/a 

Estimated .. 
Concentiation 

u9JKg \ 
n/a 



Tentatively Identified Compounds 
Soil 8240 

TIOSS-GP-005-011 Date Analyzed: 3/31/95 
Estimated 

Time.. . .·. .. ·Concentration ·.· .· ........... p~bV .. 

n/a 



( 

•' 
'•'' 

Tentatively Identified Compounds 
Soil 8240 

T1 098-GP-005-025 

T1 098-GP-005-030 

T1 098-GP-006-005 

T1 098-GP-006-030 

T1 098-GP-007-005 
CAS#. 

T1 098-GP-007-01 1 
CAS#-··-·_,,, .. 

T1 098-GP-007-026 
CAS# 

.. Compound::: 

Compound 
Name 

4/3/95 
Estimated. 

Time Concentration 
ug/Kg 

n/a n/a 

4/3/95 

'::;J~jj( :~··-·'Retention-: .. ,.,.·:·< :Estimated·:,,, ...... · 
;f.rri~ : · 66nri~rit-iatiriA:i: 

!riiillli:es -' · ' : '' ·-·-· · ~g/f<~ ' · 
n/a n/a 

4/3/95 
'·· 'Ret~mtiorF .: :"':-''-·Estimated'?:::-;> 

··:-···.--.• Tirri~---·: ..... · · •c6rid~rit;~ti6A 

18.16 14 

4/3/95 
..... Retehtion::•}: .,.,.,···:·'Estimated-' ' · 

0:,'/Fii:'f:~'~~ ):!;···::•:.. f:!M~_:,._,--_.: ·:·:dori~~Mr~ti6;,:······ 
: :mifiuies <:· · :::::_ :: , J~/t<9< ? 

n/a n/a 

4/3/95 
-· ·· Retention>· " ........ •Estimated•:: •:· 

. Tlffie• · .. · .•••. _ ...... _ c_ o_ .... ·.-.. _".·,:··_·_._'_cu··-e

9

,_n

1

····Ktr····ga:t····-·--_-_i_,_·_wp:_._:, __ :,., •. .:; ::: m·_:.,·.·n:·.:u:·•·t·,·.e:--5 :r:: 
-: .·.···:·-

n/a n/a 

4/3/95 

4/3/95 

Estimated > ·. · 
. Conce~trati~ri . 

: ....... -., .. -..•. _ .•. J9tkg:. 

n/a 

·' -· ·Retention Estimated-}' :: .. 
.- .... _ l >\}~;i;;,~ > l ):' ·•·Tirit;:;: :: ... J'·:•ccirid~nti~titiri•::;::: 

'\::;.:: ffii·h~ti~//::.:: )=/\{:: :·:::::qg}k.g:}:{);(::: :·: 
n/a n/a 

· ·· Estimated · 

_: .. -····· ,·_•··-·-· Con~entratl~n ·: 
···:·-·· ugtKg 



Tentatively Identified Compounds 
Soil 8240 

T1 098-GP-008-030 
CAS# Cof11poun~:: ·· · 

.. :Name: · ·:: :_'•·.,,.,<,_,_. 

T1 098-GP-009-025 
·CAS#_•·.:.'··· ._,, .. ,, ___ .,,,,.,, .... 

··.·: ·minutes 
n/a 

··Estimated:>,· 
·· •. ccinc~ntfiitid~> 

._.·,. ••·u9it::t <•· 
n/a 

n/a n/a 

·· .. ry;,~~Ni,?.'_:_•.p .•. • .• ·.'.'_:_ •. : .• ·.:,, .•. '_._•,:'_:•,·_ .. '_._•,:,':,,,.'.·.•:.•:,•:_:_•.• .• :,'.·.c,:,:,:_:,._:_·,o.·.E.,,·.·.',n .. _',~, •• _.',.',c .. _.,', .. '.·.~ .. :,·'.ma,:•,'.".·',·,:.'_.:,'_t .. _'.'_ra_·' .• ~_:'_._' .. :,-~ .•. •,.'.;t,.:_~,.-.t .. _'_6,:"_._',.: .• :.:_._n,.:.:_:_,_:,··.' ...•. ,l'.:_,:_.1,,!_•,:;_: 

•. ,:•····•.••m:._f',;,n)i .• meu','t'''.·e':::s· .. '··:'···.·,·,·,·,'.··,·,·,·.·.· :::::::< :(::::: Og{lltit:t/'t:'? 
n/a n/a 

n/a n/a 



Tentatively Identified Compounds 
Soil 8240 

Date Analyzed: 4/6/95 
Compound: ,Q ' 

Name< , ..... · ·'' v~1~e · 
.···:-:::_:·;:=~.;::::: :>:<:::<·:·. ·:: ... ·.·.· ·.·.· ... :. :;:::;:;:::; ::-:; .. ·.·. 

Estimated
Concentration 

us/Ks 
n/a 

'··'Retention ·.: : Estimated 
'v~i~~: : \: nrTie : coriciiritriltiori 

:=.::::=:~:: :: :;:=::::: · · .. -·.; .· =· ::::mi~utes:::: · ·.· -·· : ··.;-::.: -·\JQJr<- :-:··= ·• •· ·· · · 

n/a n/a 

_Comp_O:U~d' ,,.,,, · .... :<;:{''' 
· Naine} ) ,., .• :.,·,;·,:_._, ••...••• :,)L·.:· 

Estimated: · 

.: ciin~~n1rati~~ ···-·, · iri1ri~tes · ,·' • ' J!iiK!i ••• , •.. · ·., 
n/a n/a 

T1 098-GP-01 0-006 Date Analyzed: 4/6/95 

1. 

"'-'.' 

CAS#• .... , \ }O' ,;',· 

'· ... ,.,, ....... . 

Comp_o_und' 
N~~i! ) 

No Non Target Compounds Detected n/a n/a 

Compound _,. 
. Name,:,'.:::-'• · 

Date Analyzed: 4/6/95 
·• Retention<' ._.,·.·Estimated 

••••·::: nrTie i' coil~~ni~~ti~n.·.' 
;n;ri\it:ei : ••·•·' ·· ·' li!liK9 .• , .. · 

n/a n/a 

T1 098-GP-012-005 Date Analyzed· 4/6/95 
CAS# ;:·, Compound.< .. 

Name, 

•·'• 
No Non Target Compounds Detected 

Compou~d 
Name:·,_.-. 

Q Retention 
Value Time 

·minutes 
n/a 

'Retention,_> 
.. , v~l~e / ·· .t.n,ii ,., ... 

..· .. _i11iri~t~~': 
n/a 

T1 098-GP-0 16-006 Date Analyzed· 4/6/95 
CAS# Compound .Q Retention 

·.:1 Naine .. Value Time 
... 

··. _ .. , 
minutes: . 

No Non Target Compounds Detected n/a 

Estimated ... 
Concentration 

usiKs 
n/a 

... Estimated 
: Concentration 

, I.Jsti<9 
n/a 



Tentatively Identified Compounds 
Soil 8240 

T1 098-SVS-01 1-005 
CAS# Retention · · .. ·. ·. Estimated •' 

Tim~·:)\(, conbeilti:Cltion.·• 
minutes'•)(: ::::::·::: :··G9/t}\ ,)' 

n/a n/a 



Surrogate Summaries 
L 



SURROGATE RESULTS SUMMARY 

Lab 
Sample# 

CCV 100PPB 
LMB 

T1 098-GP-001 -025 
T1 098-GP-001-030 

CCV 100PPB 
LMB 

T1 098-SVS-001-006 
T1098-SVS-001-01 1 
T1 098-SVS-001 -016 
T1 098-SVS-001-022 
T1 098-SVS-001-027 
T1 098-SVS-001-031 
T1 098-SVS-002-005 
T1 098-SVS-002-01 0 

S1 .:' ... 
.. 

S2 . 

S3 

. 

n/a 122 102 98 
n/a 1 18 102 98 
soil 123 102 97 
soil 121 103 97 

n/a 108 99 105 
n/a 110 102 101 

soil vapor 1 10 101 100 
soil vapor 114 101 100 
soil vapor 113 102 101 
soil vapor 112 101 102 
soil vapor 1 13 102 102 
soil vapor 117 103 96 
soil vapor 114 101 99 
soil vapor 114 100 102 

'. ,.· .. ·· .. ·. Surrogate 
' 

1 ,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Date 
Analyzed 

3/28/95 
3/28/95 
3/28/95 
3/28/95 

3/28/95 
3/28/95 
3/28/95 
3/28/95 
3/28/95 
3/28/95 
3/28/95 
3/28/95 
3/28/95 
3/28/95 



SURROGATE RESULTS SUMMARY 

Lab 
Sample# .· 

CCV 100PPB 
LMB 

T1 098-GP-002-020 
T1 098-GP-002-027 
T1 098-GP-003-005 
T1 098-GP-003-01 0 -

CCV 100PPB 
LMB 

T1 098-SVS-002-027 
T1 098-SVS-002-032 
T1 098-SVS-003-006 

SJ•. :..: 
52• ·< :: .. : 
53 ··:· 

• Matrix 

n/a 123 102 
n/a 123 103 
soil 126 103 
soil 124 103 
soil 130 105 
soil 125 106 

n/a 109 101 
n/a 110 99 

soil vapor 109 100 
soil vapor 111 100 
soil vapor 113 100 

I 
I 

> / ..• · .. Surrogate •.· 
• 1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

. ........ 

53 
%Rec 

99 
97 
96 
96 
96 
100 

104 
100 
100 
101 
100 

. :;..:::.·.:>. 

Date 
Analyzed 

3/29/95 
3/29/95 
3/29/95 
3/29/95 
3/29/95 
3/29/95 

3/29/95 
3/29/95 
3/29/95 
3/29/95 
3/29/95 

_) 



( 

SURROGATE RESULTS SUMMARY 

Lab 
Sample# 

CCV 
LMB 

T1 098-GP-004-006 
T1 098-GP-004-011 
T1 098-GP-004-016 
T1 098-GP-004-030 -· 
T1 098-GP-005-006 

CCV 100ppb 
LMB 

T1 098-SVS-003-032 
T1 098-5V5-004-006 
T1 098-5VS-004-032 
T1 098-5V5-005-006 

··• ... 51 
.. 52'· 

.. 

Matrix 

n/a 104 
n/a 102 
soil 102 
soil 103 
soil 104 
soil 105 
soil 104 

n/a 112 
n/a 120 

soil vapor 115 
soil vapor 118 
soil vapor 120 
soil vapor 121 

1 ,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

100 102 
100 102 
102 98 
102 100 
102 100 
101 98 
103 99 

100 112 
99 102 
99 101 
100 101 
100 100 
100 100 

Date 
Analyzed 

3/30/95 
3/30/95 
3/30/95 
3/30/95 
3/30/95 
3/30/95 
3/30/95 

3/30/95 
3/30/95 
3/30/95 
3/30/95 
3/30/95 
3/30/95 



SURROGATE RESULTS SUMMARY 

Lab 
Sample# 

CCV 
LMB 

T1 098-GP-005-011 
T1 098-5V5-005-026 
T1 098-5V5-005-031 
T1 098-5V5-006-032 
T1 098-5V5-006-006 

Matrix 

n/a 111 
n/a 102 
soil 103 

soil vapor 96 
soil vapor 104 
soil vapor 121 
soil vapor o• 

52 
%Rec 

100 
100 
101 
98 
124 
102 
o• 

53 
%Rec 

105 
98 
99 
103 
93 
98 
o· 

* Due to a technician error surrogates were not added to T1 098-5VS-006-006 

-;·.· .. ·-.··.···· Surrogate> .... . .. 
51 .. 1 ,2-Dichloroethane-d4 
52 Toluene-dB 
53 Bromofluorobenzene 

Date 
Analyzed 

3/31/95. 
3/31/95 
3/31/95 
3/31/95 
3/31/95 
3/31/95 
3/31/95 



SURROGATE RESULTS SUMMARY 

Lab 
Sample# 

CCV 100 PPB 
1mb 

T1 098-SVS-007-006 
T1 098-SVS-007-02 1 
T 1 098-SVS-007-026 
T1 098-SVS-008-006 
T1 098-GP-005-025 
T1 098-GP-005-030 
T1 098-GP-006-005 
T1 098-GP-006-01 0 
T1 098-GP-006-030 
T1 098-GP-007-005 
T1 098-GP-007-01 1 
T1 098-GP-007-026 

S1 
S2 
S3 

-

Matrix· 

n/a 
n/a 

soil vapor 
soil vapor 
soil vapor 
soil vapor 

soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 

S1 
%Rec 

100 
102 
120 
1 1 5 
118 
1 15 
99 
97 
100 
102 
101 
97 
102 
102 

100 
101 
99 

120 
96 
104 
102 
101 
103 
100 
103 
102 
101 
102 

: Surrogate.: 
1 ,2-Dichloroethane-d4 

Toluene-dB 
Bromofluorobenzene 

100 
98 

101 
92 
102 
98 
99 
96 
95 
99 
97 
96 
99 
99 

Date 
Analyzed 

4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 
4/3/95 



SURROGATE RESULTS SUMMARY 

·· .. Lab .... 
' ·· ·• Sample # 

CCV 100ppb 
1mb 

T1 098-SVS-008-026 
T1 098-SVS-008-031 
T1 098-SVS-009-006 
T 1 098-SVS-009-026 
T1 098-SVS-009-031 

S1 
S2 .. 

53 . ... ..... 

Matrix 

n/a 94 100 
n/a 93 100 

soil vapor 118 98 
soil vapor 119 98 
soil vapor 117 98 
soil vapor 118 98 
soil vapor 118 100 

.. ·•·. • L Surrogate 
.· ··········· .... 1 ,2-Dichloroethane-d4 

Toluene-dB 
Bromofluorobenzene 

S3 
%Rec 

104 
98 

101 
101 
101 
101 
101 

Date 
Analyzed 

4/4/95 
4/4/95 
4/4/95 
4/4/95 
4/4/95 
4/4/95 
4/4/95 



SURROGATE RESULTS SUMMARY 

Lab 
Sample# 

CCV 100PPB 
LMB 

T1 098-GP-008-030 
T1 098-GP-009-005 
T1 098-GP-009-01 0 
T1 098-GP-009-025 

CCV 100PPB 
LMB 

T1 098-SVS-01 0-006 
T1 098-SVS-01 0-031 
T1 098-SVS-011-006 
T1 098-SVS-011-031 

S1 '_-. /-_,.·., ... _:''. 

S2· " .. _,,. :·"',.-'''·'·) 
S3 ._·_.·.·,_.<·'" 

Matrix 

n/a 
n/a 
soil 
soil 
soil 
soil 

- n/a 
n/a 

soil vapor 
soil vapor 
soil vapor 
soil vapor 

·_\,,'''·· ::·_:,._:::;,,:,,,. 

S1 
%Rec 

111 
112 
104 
106 
106 
106 

101 
101 
95 
94 
92 
97 

52 
%Rec 

100 
100 
100 
102 
100 
103 

99 
99 
98 

100 
104 
98 

Surrogate _-.,._. _____ ,, 

1 ,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

S3 
%Rec 

100 
99 
98 
98 
98 
98 

100 
110 
103 
102 
101 
103 

< .. : ' 

Date 
Analyzed 

4/5/95 
4/5/95 
4/5/95 
4/5/95 
4/5/95 
4/5/95 

4/5/95 
4/5/95 
4/5/95 
4/5/95 
4/5/95 
4/5/95 



SURROGATE RESULTS SUMMARY 

·Lab 
Sample# 

CCV 100PPB 
LMB 

T1 098-GP-008-006 
T1 098-GP-008-011 
T1 098-GP-008-025 
T1 098-GP-009-030 
T1 098-GP-01 0-006 
T1 098-GP-01 0-011 
T1 098-GP-01 0-030 
T1 098-GP-012-005 
T1 098-GP-015-030 
T 1 09 8-G P-0 1 6-006 

T1 098-SVS-012-005 
T1 098-SVS-012-008 

Matrix 

n/a 
n/a 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 

soil vapor 
soil vapor 

S1 
%Rec 

112 
105 
95 
104 
97 
105 
96 
98 

104 
105 
104 
92 
96 
96 

99 
100 
103 
100 
102 
100 
104 
101 
101 
102 
100 
100 
98 
99 

· <. •. Surrogate · ·· 
.· St ... ·· .••..... 1 ,2-Dichloroethane-d4 

S2 • · Toluene-dB 
S3•···· ···:. i Bromofluorobenzene 

101 
106 
96 
99 
97 
99 
96 
97 
99 
97 
97 
99 
103 
103 

Date 
Analyzed 

4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 
4/6/95 



( 

SURROGATE RESULTS SUMMARY 

Lab 
··Sample# Matrix 

CCV 1 OOppb soil 114 
1mb soil 98 

098-SVS-011-0 soil 110 
098-SVS-011-0 soil 99 

-· 

Sl 1 ,2-Dichloroethane-d4 
···~ sz:',·•'··· Toluene-dB 

S3 .··· · ... Bromofluorobenzene 

S2 
%Rec 

101 
102 
102 
103 

S3 
%Rec 

102 
101 
96 
97 

Date 
Analyzed 

4/7/95 
4/7/95 
4/7/95 
4/7/95 



Chain of Custody Documentation 



() 
~~ ij Saa.t.~ia National Laboratories 

Department No: 7 {Jt:g L-1 
Project/Task Manager:D ~IL-L-Ere... 

Project Name:---'''-'-'$~/---=-
Sample Team Members: =:zcHoF/ Ed? 

r 
ANALYSIS RE,_ .,JEST AND 

CHAIN OF CUSTODY RECORD 

Date Samples Shipped: ~· .;,.._...,__ _ __;,_ __ 
Carrier/Waybill No: . · · ·· . ·· , : 

Lab Destination: ·T.lW .. f :!NL. ib 5~. 
Lab Contact: . . ~t:777 EI'YzT§:t715.. 

SMO Contact/Phone: ·· ·· · • . , 

Send Report to SMO: __,...-~-_;,_____,~'"""-_...;_....,_ 
SMO Reference No: 

"' I No: 5 0 9 " ? 2 I 
Page...Lof _1 

Bill to: Sandia National Laboratories 

sacr~~ 
Contract No: 

Case No: 
SMO Authorization: 

Supplier Services Department 0154 
P .0. Box 5800 
AlbuQuerQue, NM 87185 

Sample Sample Date/Time Container 
Number Type Collected Type 

Sample 
Volume Preservative 

Requested Testing 
Program QC 

Lab Sample I CondHfon on 
Number Receipt 

1 t 51} G I -- r.· 
--::--;-:: 

l tJ 'tf!->V§ tXlf -tJtJ~ I 

~ I IO'fC/ -sv5-rq- Of ( SA ~zol 6- I sool'11 I -..... 

;;: 
~ 
:<i 
~ 
~ 

Possible Hazard Identification 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 -----

Turnaround Time 
Normal 0 RushO Required Report Date 

Sample Disposal 
Return to Client 0 __ D~)>Y L~.,. Archive Until 

1.Relinquishedby f ~?;~~Org 75f?j¥ 
1. Received by r.r -1l~l ~J i£rfli..7 Org "} t;7 yf/ 
2. Relinquished by 

2. Received by 

3. Relinquished by 

3. Received by 

White-To Accompany Samples, 
Laboratory Copy 

.,_ 
Org 

Org 

Org 

Org 

Blue-To Accompany Samples, 
RetumtoSMO 

Date' ~~§me /0.'31!:) 
Date ~lzJ~ Time /0-' !,/) 
Date · c Time 

Date Time 

Date Time 

Date Time 

Pink-Field/Purchasing Copy 

1)}, 

Special lnstructions/QC Requirements 

INFORMATION ONLY 

4. Relinquished by Org Date Time 

4. Received by Org Date Time 

5. Relinquished by Org Date Time 

5. Received by Org Date Time 

6. Relinquished by Org Date Time 

6. Received by Org Date Time 

Revo 10192 



(II;) Sa •. Jia National Laboratories 
ANALYSIS Rf - UEST AND 

CHAIN OF CUSTODY RECORD 
I No: 5 0 ) , .2 4 -~ 

Page_Lof_ 

tJ_ 

'), 
/ 

J 
\ 

5 
~ 

Department No: 1$9tf Date Samples Shipped: 
; ·. > .: C' • .• 

Bill to: Saodia t:-latiaoal Laboratories ',' : ., :. }"" ''T:, 

Project!fask Manager: D ~qfer I H. FIRCf& 
--::- •. --:c· 

Sugglier Services DeBaitment 0154 Carrier/Waybill No: 
~o9.7L,'f Project Name: iA I Lab Destination: TA1D SfJL 6S'I2 ' ···, ·:," P.O. Box 5800 

Sample Team Members: Scbo£, ~ Lab Contact:. g \{,f:l~lfStE'ffe ,: ·,:,. :<~:> Albuguergue. NM 87185 

SMO Contact/Phone: Contract No: 
,v·, 

Case No: Send Report to SMO: 
; ••v: 

SMO Reference No: SMO Authorization: 

Sample Sample DatefTime Container Sample 
Preservative 

Requested Testing ac .. Lab sample Condition on 
Number Type Collected Type Volume Program '' :Number Receipt 

.. 

~ '""3>~/i/~- -~-

II orJ-SVS'""of <X6 S+ ~/zll!f/lr' . G- brPtt~l - 1/0C. rro 
1 on-su~-oot -())L S+ ?113trr/12't- 6-- tdJ JNJ( ---- .·. · .... ; 

l \ o~g-su.roo J -OZ. =J. SA- 3h~1'15-
1i:oc.:- 6- SOOtMI - '.J;; 

Tl O<f(-s~-co' -031 >A- ~ l~:sa 6- S.::l?~ I --- 'I .... '' 
':" •' 

Ttow -'-P-mr -o2s- S..f- 1rts p 1-~MI --, voc I :/ .·. 

T IOlfC-Gf-oof -o3o SJt- 13: ,, f "OJS"flt/ - t;(){, 
.. 

-
:.·•.; -

-

-
Possible Hazard Identification Special lnstructions/QC Requirements 
Non,hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 I 

Turnaround Time 

irJf-ORMATlON ONLY Normal 0 Rush0 Required Report Date 

Sample Disposal 
Return to Client 0 ,..---... Disp~ l)l1a~ ja Archive Until 

1. Relinquished by ~ 5? 4~v{ Org /s--8 tf Date 1"W'ltlime I'/.{$' 4. Relinquished by Org Date Time 

1. Received by ~/..,_A ) Jll:-j;f[:) Org 7$$~ Date 3/zz/~t;TimeJ4.'/8 4. Received by Org Date Time 

2. Relinquished by Org / Date Time 5. Relinquished by Org Date Time 

2. Received by Org Date Time 5. Received by Org Date Time 

3. Relinquished by Org Date Time 6. Relinquished by Org Date Time 

3. Received by Org Date Time 6. Received by Org Date .-J:ime 

u L, 



a: 
g 
g 
~ 
g 

() 

(iJ ij Sa •• Jia National Laboratories 

Department No: --::-'1:...::5:.._<:a:....:L/~----'---
Project/Task Manager: O.l'f;Uer I tl. Rec'< 

Project Name: _t-'-:'A-:....>....1.1---:-----
Sample Team Members: ---=:.;Sc'-"lm .... £'-'-'ie::!.lld'-------

r 
ANALYSIS RE'- 'JEST AND 

CHAIN OF CUSTODY RECORD 

Date Samples Shipped:.··--'"-,....,..,_--'-..----.._,;;.,-~..;,. 
Carrier/Waybill No: --..:....:-~,...:....,.._..;,._;,..,..,.,.;;;..;... 

Lab Destination:. "tAli-· ~,v1.6St/z. ·'· ·· : :.:I: .. · ·· · 
Lab Contact: R l~tft'h st-ett e'· n. ' • 

SMO ContacVPhone: .. .. . . .: · •t 
Send Report to SMO: -----'--~~~~_;. 

n 
I No: 5 0 9, "2 S I - .. 

Page_j_of_ 

Bill to: Sandia National Laboratories 

{5dl'~Ot5' 

Contract No: 
Case No: 

Supplier Services Departnient 0154 
P.O. Box 5800 
AlbuQuerQue, NM 87185 

SMO Reference No: I SMO Authorization: 

Sample Sample Date/Time 
Number Type Collected 

TllYIS -sv.s-oo2 -Oos- SA 
~~o~ -svs.ooz. ~10 S-1 

Possible Hazard Identification 

Container Sample 
Type Volume 

6- ,9)0~ 
(r. 500-,.., I 

Preservative 

- . 119 ( 
- . --v 

Requested Testing 
Program 

Special lnstructions/QC Requirements 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 -----

ac 

INFORMATION ONLY 
RushO Required Report Date 

Turnaround Time 
Normal 0 

Sample Dispo~l _ ~al ~ Archive Until 
Return to Client .,_,.--- ~}"V"' 

1. Relinquished b~-f' Org7~ Dat~meWlJICd. 
1. Received bli__~cl),. /- Org --z..r,~ Date$/g/}jifrm~ tJ:>lfJ. 
2. Relinquished by Org Date Time 

2. Received by 

3. Relinquished by 

3. Received by 

White-To Accompany Samples, 
Laboratory Copy 

Org 

Org 

Org 

Blue-To Accompany Samples, 
RetumtoSMO 

Date Time 

Date Time 

Date Time 

Pink-Field/Purchasing Copy 

4. Relinquished by Org 

4. Received by Org 

5. Relinquished by Org 

5. Received by Org 

6. Relinquished by Org 

6. Received by Org 

RevO 10192 

I 

I 

I' 

Lab Sample I Condition on 
Number Receipt 

Date Time 

Date Time 

Date Time 

Date Time 

Date Time 

Date Time 



[rJij Sa..Jia National Laboratories 
ANALYSIS RF UEST AND 

CHAIN OF CUSTODY RECORD 
I No: 5 0 S' } 6 I 

Page_Lof_ 

t 
J 
';j 

<-( 

r: I 

(_r 

1-

0:: 
~ 
lii 
~ 
g 

Department No: _T_,_5_S_'1:__-,--------' 
Project/Task Manager: P. tf:rlef I H. Pled( 

Project Name: lA I ER s;~ 7g 
Sample Team Members: t1· S'hq~t'l, R. lro"t 

H. FleeK '. :!. 86yJ 

Date Samples Shipped: __ ___., ___ ..;;-....,-~__,-
Carrier/Waybill No: 

Lab Destination: .-:T:::fr7Jll::;:;;-:.~S:-~<'-:-. -;-L-;6S-::.-:.,:-'--.-. --:..... 

Lab Contact: R. KC>"tle~1'15t-etf( 

SMO Contact/Phone: " 1 
Send Report to SMO: _ _;,._ ____ ;,_____, _ _...... 

Bill to: Sandia National Laboratories 

5cft~21P 

Contract No: 
Case No: 

Supplier Services Department 0154 

P.O. Box 5800 
Albuquerque, NM 87185 

SMO Reference No: SMO Authorization: 

Sample Sample Date/Time Container Sample I Preservative Number Type Collected Type Volume 

Ttoqg-s.vs-oo2. .02 ';f-.- v 5>A .. l'l'l/'f~ '53 
10: & 5;00t"'l I -

floqg -s.t6-oo z-o 32-~v SA 11:1{1- G- !;()OM I I -
T/C><f~-6-p-ooz-ozo-, SA IO.'rJ 3 p ~1~fl11 I -
r Joqg -&.p-ooz .()Zt-.5 s;,4\- to:* f ~ iSV'!I · --
n CA'3 -svs- oo3-oO 6- sll 13:5~ & s-oo Vht I ...---
T I O'ftjl -G-P-OC8 -0:15'- 5 l$'.3q p r- ':fS111 1 I ....---
lr 1 oqg-6-p-ooJ-oto- ::> v ~ (I[J01 f> ~ 15~/ I -

. 
-

-

-

Possible Hazard Identification 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 

Turnaround Time 
Normal 0 Rush0 Required Report Date 

Sample Disposal 
Return to Client 0 Disposal by Lab 0 Archive Until ---------

1.Relinquishedby·~ ~ Org :r;- Date 11Zf' h6"Time '2: Zl-

1.Receivedby S}11 ~IJ1!Y\.. Org 7-')'{;L( Date ?Jflq/1~ Time}; Z r 
2. Relinquished b~ fi~A/u. r }Jl_ Org -q.~ ~ y Date ohri jq ~Time /5 tfr 
2. Received by \ ~ 0 Org '1.'5itf Date 3hr)fsnme 1 '507-

• 
Org Date Time 3. Relinquished by V 

3. Received by Org Date Time 

White·&. ,inpany Samples, Blue-To Accompany Samples, Pink-Field/Purchasing. .·~ 
...,/oty Copy Return to SMO ·.., 

\)(jC 

J 
ll" 

Requested Testing 
Program 

Special lnstructions/QC Requirements 

QC 

INFORMATION ONLY 

4. Relinquished by Org 

4. Received by Org 

5. Relinquished by Org 

5. Received by Org 

6. Relinquished by Org 

6. Received by Org 

RevO 10/92 

Lab Sample I Condition on 
Number Receipt 

Date Time 

Date Time 

Date Time 

Date Time 

Date Time 

Date Time 



n ~ ,... 
(!li] Sa •. Jia National Laboratories 

ANALYSIS Rf" UEST AND 
CHAIN OF CUSTODY RECORD 

I No: 5 Q S' _ '? 7 I 
Page_t_of_ 

1 

? 
~ 
1'1 
./ 

a: 
;:!; 
:<i 
~ 
g 

Department No: -=l-57JL/ Date Samples Shipped: Bill to: Sandia ~ational Labo[atQ[ies 
Carrier/Waybill No: SU1:11:11ier Services De1:1artment 0154 Project/Task ManagerD-m:tter / ft. £::/ec4 

Project Name: .,. A- I crt sne n Lab Destination: T.Atlit 511/L bSI(Z '- ~1~1- P.O. Box 5800 

Sample Team Members: .skt1it1j Ftecf;.1EoytJ, Lab Contact: B ko1-(€1.1st-eft~ Albuguergue. NM 87185 

S."t,.,£ie1J 1 lfrJv r- SMO Contact/Phone: Contract No: 

Send Report to SMO: Case No: 

SMO Reference No: SMO Authorization: 

Sample Sample Date/Time Container Sample 
Preservative 

Requested Testing 
QC 

Lab Sample Condition on 
Number Type Collected Type Volume Program Number Receipt 

T/D<'(~-.5(}5-0C .J ·032: t-v 5A-I!t~ J/.31'1'15 'f :.30 G-
~·ors-su.>-oo~ .oo6 ... ~ 51ft9t6 /0:/6 C-
T I D<?g-G-f-oo1·o06-) 5 A/.s.oil tO:O'f f 
Tl Otf~ -6r-ooq -ol/ -> sA/~; 1 (0:3(5 p 
TIO<fg -6f-lX)Y-oi6'S S.-1/~;( 1o:5r r 

. 

. 

. 

. 

. 

. 

Possible Hazard Identification 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison 8 0 

Turnaround Time 
Normal 0 Rush0 Required Report Date 

Sample Disposal 
Return to Client 0 Disposal by Lab 0 Archive Until 

1. Relinquished by 'M.ilfJ.on .J.ll ~ Org -1-(-
1. Received by ..J/. }j 2;JJ; ....u ~L,/ Org 7t;<Z4 
2. Relinquished by 

2. Received by 

3. Relinquished by 

3. Received by 

White- To Accompany Samples, 
Laboratory Copy 

Org 

Org 

Org 

Org 

Blue-To Accompany Samples, 
RetumtoSMO 

SIX> ~ttl - voc 
SCXJ.-.,1 -
-:::.15~( L[C 

~ 1~vnl lj( 

·~1b~/ '1L 
··.· 

0 

Other 0 
Speciallnstructions/QC Requirements 

INFORMATION ONLY 

Date3f!IJ/qf) Time I :t: t.ft{ 4. Relinquished by Org Date Time 

Date ih:/~~Time /Zi4-~ 4. Received by Org Date Time 

Date l Time 5. Relinquished by Org Date Time 

Date Time 5. Received by Org Date Time 

Date Time 6. Relinquished by Org Date Time 

Date Time 6. Received by Org Date Time 
-

Pink-Field/Purchasing Copy RevO 10192 



{jjJ Sandia Natio~~;~t i'"" /1, ,,, 
De~: ·~ ···,·•,., J f"tcJ Pro;o.- · · ·' · 

""'· 'J 

~EQUEST ANII 
/ Cl~~TODY RECORD 

_ _A'mples Shipped: ---------

Carrier/Waybill No: ---------
lab Destination: 1 A qt. 5 A,tl 6 s Y "2. 

lab Contact: P. A o fl ..v 11 ·:.1 e 1f ~ 
SMO ContacVPhone: I 

S 01.))l?p~e_Lof_ 

Bill to: Sandia NalionalLaboratories 
Suoofier SeJVices Department 0 t 54 
P.O. Box 5800 
AlbuquerQUe, NM 87165 

Contract No: 
Case No: Send Report to SMO: ---------

SMO Reference No: SMO Authorization: 

Sample l Sample Dale/Time 
Number Type Collected 

Container Sample 
Type Volume 

I Preservative 
Requested Testing 

Program 

;;: 
~ 
g 

~ 
g 

T IO'f'i-SV':·--('l0\f -o ~z -· v ~{J.$ 
31Jtlfl, 6- ~ oo w' I I ---• 13:L/f 

rotffl- {rp-on•IJJ?O-~ ' :.:;n, I .s· 2Z p ~ 7t;.Y'11 I -
~ f() '(1~ - )II•>. o«, .{>n{, · > • ']4 r.J l'fl'/ ~ SOOWII I -
T loqq -trr-r>o~-no(.,- > • :;;", I \,~ /•flO p ~1r,fl1'' --

Possible Hazard Identification 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 -----
Turnaround Time 
Normal 0 Rush0 Required Report Date 

Sample Disposal 
Return to Client 0 Disposal by lab 0 Archive Until ---------

1. R~linquished by JlL_,.ij{f; ill'· j{~.;:::. Org 1" T Date )' j' J I/ "'Time I'( 16 

1. Received by Org t Date Timert ! 1 

2. Relinquished by Org Dale Time 

2. Received by Org Date Time 

3. Relinquished by Org Date Time 

3 Received by Org Dale Time 

A .lite-To Accompany Samples. 
..,. Laboratory Copy 

Blue- To Accompany Samples. Pinlr.-Field!Purcflasing Copy 
Return to SMO 

"' 

\/0( 

\V 

Speciallnstructions/QC Requirements 

4. Relinquished by 

4. Received by 

5. Relinquished by 

5. Received by 

6. Relinquished by 

6. Received by 

QC Lib Sample I Condition on 
Number Receipt 

Org Date Time 

Org Date Time 

Org Date Time 

Org Dale Time 

Org Date Time 

Org Date Time 

RevO 10192 

u 
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g 
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g 
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[ri!J Sa .. Jia National Laboratories 
ANALYSIS RF UEST AND 

CHAIN OF CUSTODY RECORD 
I No: 50 9 2 9 I 

Page_j_of_ 

Department No: -=1~8 4 · Date Samples Shipped: ~>: Bill to: Sandia ~ational Laboratories 
Project!Task Manager: D. l'f; uer I H fled( Carrier/Waybill No: '509;221 Su~~lier Services De~artment 0154 

Project Name: 1.1\ I Lab Destination:. lA-IIt $jJL 6S'If... 
,;.' 

P.O. Box 5800 

Sample Team Members: St,q;t')1 flec/(1tr-ot1 Lab Contact: B.- ({o:t(:f~k'fte. Albuguergue1 NM 87185 

Scl.tllfi t!JfBD~d SMO ContacVPhone: Contract No: 

Send Report to SMO: Case No: 

SMO Reference No: SMO Authorization: 

Sample Sample DalefTime Container Sample Preservative 
Requested Testing 

QC 
Labs&mple Condition on 

Number Type Collected Type Volume Program · Number "' Receipt 

1"I01g-6p-oo5"·0I/-S So; I 1.1~v~3D r ~-=~5~ 'f0(_ VDC.. 
-

-

-
-
-

- I 
I - I 

.·· -
--

-

Possible Hazard Identification Speciallnstructions/QC Requirements 
Non-hazard a Flammable a Skin Irritant a Poison B a Other a 
Turnaround Time 

~~~\FORMATION ONLY Normal a Rush a Required Report Date 

Sample Disposal 
Return to Client a Disposal by Lab a Archive Until 

1. Relinquished by ~11, ~ ~)2 ~ _¢'g :tt Date3~/~ime JC IS 4. Relinquished by Org Date Time 

1. Received by "~7;-L,.ff~org ~~4 Date3/5'uJl3ifme IS:' {7 4. Received by Org Date Time 

2. Relinquished by _ :' ••. ·7,-~;>~'/org --).1 . . ·· :~ Date.;il:.::.-[· nme;s··.cj_::,· 5. Relinquished by Org Date Time 
- _.. -"" ·'· ~- - ·,. ' ._ ' .,.· ( ' ..... I 

2. Received by ~ \ tJGtll~rg 4£-.~ ·-bLf Date ~ \ 3D Time \~{"' 5. Received by Org Date Time 

3. Relinquished by v Org Date Time 6. Relinquished by Org Date Time 

3. Received by Org Date Time 6. Received by Org Date Time 
·--

White-To Accompany Samples, 
Laboratory Copy 

Blue-To Accompany Samples, 
RetumtoSMO 

Pink-Field/Purchasing Copy RevO 10192 



[fJ ij Sahuia National Laboratories 
ANALYSIS REr~·JEST AND 

CHAIN OF CUSTODY RECORD 
I No: 5 Q 9 " ·1 0 I 

Page...Lof_ 

f ,.., 
c.. 
•7 ..., 

·I (... ., 

;;: 
~ 
~ 
~ 
g 

Department No: 3:~81.( Date Samples Shipped: 
~· ·· .. ·~. ; Bill to: Sandia ~atiooal Laborato[ies 

Project!Task Manager: 0. 1'-f:ctef 1 H. FlecfA 
:-:·-(,· ·,··;\ 

SugQiier Services Deoarinlent 0154 Carrier/Waybill No: '. 
~Cft2.~c:> 

Project Name: l.-1-1 Lab Destination: rAm S,t.L 6>~"it • P.O. Box 5800 

Sample Team Members: SC,qit'l: licc41 ffnrJt'j Lab Contact: "·~ f{ o'tf«s~ • ·• ·· " Albuguergue, NM 87185 

.5.<./Aofi e(J ~ f.o~J SMO Contact/Phone: Contract No: 

Send Report to SMO: 
' ' Case No: 

SMO Reference No: SMO Authorization: 

Sample Sample Date/Time Container Sample 
Preservative 

Requested Testing 
QC 

l,.abSample Condition on 
Number Type Collected Type Volume Program ··Number Receipt 

T toqg- frP-fXJS'-OZs- 5"/:;.: I Jf311~~t; f{:oo 5pt ~1S,.I lj( {10 c.. 
rroqg-t-f-o()§ . {)3t.>-:. 1- >.~rj 56;( ~t:2S' Sf -;::=ffm! vc 1/b( 

!lOIN -W-015"' -®-.5 ~!!II 56i ( <?:2S" Sf ~ J5.,, L(( l/OC-
-"""I rti").A ...L 

, ... 
~3/~l/ pc--I I~ I 0 .JVJ --u 

10~ -sv54S -oz6~ >Vs? q:oo (;. .>!».-.,/ - voc 

T IC!f6-svs -tX6~t~ so/'w> ern- (;- 500141/ - v6C. I' 

-

- 1'',. 

. 
-
-

-

Possible Hazard Identification Special lnstructions/QC Requirements 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 sr'= poly geev-e 
Turnaround Time I 

Normal 0 RushO INFORMATION ONLY 
I 

Required Report Date 

Sample Disposal 
Return to Client 0 Disposal by Lab 0 Archive Until 

1. Relinquished by ,'/ 
/ ·I/ -. _::- . ~-. Org . -. · · · / / Date..:><~·/ l~Jfme ·:~ ·; :j'::; 4. Relinquished by Org Date Time 

1. Received by,. i .1 ~.: .. ;_: : !· \ ,' '· ·'l" / \, Org i :- C'~ I 
. . h. Date·~J-LVf) Time i t·j.)<~ 4. Received by Org Date Time 

2. Relinquished by .. Org Date Time 5. Relinquished by Org Date Time 

2. Received by Org Date Time 5. Received by Org Date Time 

3. Relinquished by Org "Date nme 6. Relinquished by Org Date Time 

3. Received by Org Date Time 6. Received by Org Date Time ..__. 

J White-i. pany Samples, Blue-To Accompany Samples, Pink-Field!Purchasing i J RevO 10192 
orvCoov RetumtoSMO 



f" \ _}I ·~ ~ 

(!I;) Sa.nJia National Laboratories 
ANALYSIS RE "\JEST AND 

CHAIN OF CUSTODY RECORD 
I No: 5 0 9 , 3 1 I 

Page ...Lot_ 

l 
z 
~ 
/ 

'-[ 
t; 

a: 
~ 
~ 
~ 
g 

Department No: -=t-58 'i . Date Samples Shipped: • .. ·.· ,,; . · t . "· • ' ··. ;, / Bill to: Sandia National Laboratori9s 

Project/Task Manager: D. 11;rler /H. F!ec,K Carrier/Waybill No: · ' .•.... · •· ·. ., ' ,, . :{·;; 5" ()~-2-3 \ Supplier Services Deoartinent 0154 
Project Name: i1-l ER s.t-e ?$ Lab Destination: T1ID SAIL 6S"L(Z.. · · .:...;P-:.::::O,_,.B~o!:,.;x5~8~00,.__ ____ _ 

Sample Team Members: S<1fofieiJJ S&,q;,,. 1=1"1j Lab Contact: , R. t(ott-en~Htfe . . ·.:. Albuquerque, NM 87185 
1fovl- • &yJ SMO Contact/Phone: · ., Contract No: 

Send Report to SMO: Case No: I 
SMO Reference No: SMO Authorization: 

Sample Sample DatefTime Container Sample p . Requested Testing QC ''Lab Sample Condition on 
Number Type Collected Type Volume reservat•ve Program Number Receipt' 

rtO'fB-6p-oo6-00S""~ s..t/Soil IJ/J'''sto:ZF s~ ~1-5M I LfC Voc.. · I 
pon-G-P-oo'·OI0-:5 s.A/Sc)il to:s:. Sp ~=,s...,, l(C · .. ·.• 1 

Tl oyg -svs-co6 -006-st >..t/~ ... 10:3l G- 5oOMI 

TIOfiB-6-P~-Ob-~ s"i5;;~· 1.3:sc 5 f ~ 1~i~t 'tC. "· 
itOT~~sv.s,~«J€032-SII Slt/!JqS /y~f;O (;... S'O~.,I - _,_ 

Possible Hazard Identification Special lnstructions/QC Requirements 
Non·hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 Sf-; pofy Sfe.ev-e_ 
Turnaround Time 

Normal 0 Rush 0 Required Report Date Jl 0 N 0 r~ L y 
Sample Disposal IN F 0 R MA 
Return to Client 0 Disposal by Lab 0 Archive Until ---------

1. Relinquished by ~··• ..<lp .JJI;;. Org +T Date 3/Jf/(f'Timel'J:lj- 4. Relinquished by Org Date Time 

1.Receivedby 4/Jk.n"- 'f.:Htt:prg 7Sf'4 Date ~/, 1 JrL.Timel4.:lC 4.Receivedby Org Date Time 

2. Relinquished by Org Date ( Time 5. Relinquished by Org Date Time 

2. Received by Org Date Time 5. Received by Org Date Time 

3. Relinquished by Org Date Time 6. Relinquished by Org Date Time 

~R_:ceived by __ _ ·-·. Org Date Time _ 6. Received by Org Date Time 

White-To Accompany Samples, 
Laboratory Copy 

Blue-To Accompany Samples, 
RetumtoSMO 

Pink-Field/Purchasing Copy RevO 10192 



(!li] Sa •• .Jia National Laboratories 
ANALYSIS Rl: - '\JEST AND 

CHAIN OF CUSTODY RECORD 
I No: 5 0 9 .3 2 I 

Page_j_of_ 
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~ 
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G 

a: 
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~ 
g 

Department No: "TSgl{ Date Samples Shipped: Bill to: Saodia ~atiooal Laboratodes 
Project/Task Manager: D. It !Iff I H. f/~k Carrier/Waybill No: '5 Ft ;;l.'32... Su~~lier Services De~artment 0154 

Project Name: TA-l IS~ Site1'9 Lab Destination: J6llt SNL. bS'Iz· 0 P.O. Box 5800 

Sample Team Members: flecK,SL.cilllt Sc.&.oGeiJ. Lab Contact: g, l(&~tts«"'1 Albuguergue1 NM 87185 
&)!:J 1 SMO Contact/Phone: Contract No: 

Send Report to SMO: .. Case No: 

SMO Reference No: SMO Authorization: 

Sample Sample Date/Time Container Sample 
Preservative 

Requested Testing ac Lab Sample Condition on 
Number Type Collected Type Volume Program Number Receipt 

T JOf6- (;.p -oo-=1-oos-s SAISoi( 118115- <r:a sr'* ~15wJ L{(. V6C. 
T loqg -SIIS-001-DOHI Slt/!J45 t(:(t c;. ,So:>,.., - VbC.. 

rlotli-&.r-oo~ -ou-s SA/So~ I cr=s9 sr' ~ ':f;.., 4G t/0( 

.,., -·~ vv1-~~ 1Wl- "1/-1/rr 
lrroq~ -sus-ool-021-5 I SA/SO u:tq G- 5""001'11 - voc .: 

ifiOtfg-6-p~ az6j s..t/.S:,i I u:ss Sf'~- ~l5JtJI 4(. voc. I 

iflOif9-Sv.5-001- .OZ'.....c; v 51\/<J<t.S 12:02. {,- ..sc::x>.-t - vo <:. 

-

-
. -

-
Possible Hazard Identification s..fecial lnstructions/QC Requirements 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 AcefQft SC~fl{ 
Turnaround Time 
Normal 0 RushO Required Report Date INFORMATION ONLY Sample Disposal 

Return to Client 0 Disposal by Lab 0 Archive Until 

1. Relinquished by 1}tt.,r hJ :I'Jiu j ~Org ~ Date Lf /3 /ti!;"Time )3! 0 Y 4. Relinquished by Org Date Time 

1. Received by ·fElL _1, II 
Org '7 c; fj t, Date ff.t jq; Time J ] ; Q c: 4. Received by Org Date Time • flJ.JA 1 ~ .A.A/1 

2. Relinquished by Org Date 1 -1 Time 5. Relinquished by Org Date Time 

2. Received by Org Date Time 5. Received by Org Date Time 

3. Relinquished by Org Date Time 6. Relinquished by Org Date Time 

3. Received by Org Date Time 6. Received by Org Date Time 
~ 

Pink-Field/Purchasing .,J J White-· mpany Samples, Blue-To Accompany Samples, RevO 10192 
tnrv r.nnv RRfum tn .c;M() 



n 0 () 

[!I i) Sc. •• Jia National Laboratories 
ANALYSIS RF UEST AND 

CHAIN OF CUSTODY RECORD 
I No: 5 0 c; D 3 I 

Page_i_of _L 
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I 
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g 

Department No: 7-S"B lf - Date Samples Shipped: Bill to: Saodia ~atiooal Labo[atodes 
Sugglier Services Degartment 0154 Project/Task Manager: 0. /'f:(lu /fl. Me.c..~ 

Project Name: 't+- l SA. Sire f go 
Carrier/Waybill No: 

Lab Destination: l!tltt S.YL &SY"l... ~c9r2:~3 P.O. Box 5800 

Sample Team Members: flf!(t.<, S"'o:"' .sc~tttf;el"J 
~e.;J. T 

Lab Contact: l · K:tilrf!1Steff~ Albuguergue, NM 87185 

SMO ContacVPhone: .· .. Contract No: 

Send Report to SMO: Case No: 

SMO Reference No: SMO Authorization: 

Sample Sample DatefTime Container Sample Preservative 
Requested Testing ac Number Type Collected Type Volume Program 

Tll)lf~-t;p-oog-006-S ~/Soil '/gf~ 1'1~ >flf ~:'/£~1 ljDC 

Tlt>ft-st~~Q>9 -o~-9 Sit /.f.ltt,S 1'1:~ G-
Tlt>f4 -{,P-Od& 1>//-S ~IS,; I \1 IY:lfo Sf 

-
-

-

-
-

-
-
-

Possible Hazard Identification 
Non·hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 

Turnaround Time 
Normal 0 RushO Required Report Date 

Sample Disposal 
ReturntoCiient g_~sa~ Archive Until 

1. Relinquished by~/,,-./4'-/ Org75J3'7" 

1. Received by 4{tbUt..J ~ Jit{')... L.. Org J5fi.ij 
2. Relinquished by 

2. Received by 

3. Relinquished by 

3. Received by 
~---···-- ---

White-To Accompany Samples, 
Laboratory Copy 

u Org I 

Org 

Org 

Org 

Blue-To Accompany Samples, 
RetumtoSMO 

YJ{}~( . -
~15,, ..,•c. 

Other 0 

Date#'/;VS~e IS.~~ 
Date Lj[3Y1t§lme 1~ 
Date Time 

Date Time 

Date Time 

Date Time 

Pink-Field/Purchasing Copy 

voc 
vo (. 
VbC 

lpecial lnstruction0C Requirements 
Sf:;. SftcrQI QCet¢~. S'(ee~ 

!r~FORMATION ONLY 

4. Relinquished by Org 

4. Received by Org 

5. Relinquished by Org 

5. Received by Org 

6. Relinquished by Org 

6. Received by Org 

RevO 10192 

Lab Sample Condition on 
Number Receipt 

-

Date Time 

Date Time 

Date Time 

Date Time 

Date Time 

Date Time 



[IIi) Sa •• Jia National Laboratories 
ANALYSIS RE' \JEST AND 

CHAIN OF CUSTODY RECORD 
I No: r:; 0 q _ _3 4 ] 

Page...l..ol_ 

I 
I 
"7 .... 

) 
t-( 

5 
( 

Department No: _"i ....... S~3....:.Lf ___ ~--
Project!Task Manager: D.l!i11« 1 H. f:ltc.l( 

Project Name: YY l:R Sif-e t{f 

Sample Team Members: Fletl< 1 8oyJ,ucut1Sbt«i~ 
ScltoCil'lcl 

Date Samples Shipped: -,-·- -,-, ,-. r_..,,-,. 

Carrier/Waybill No:. ' 
Lab Destination: !Alit SAIL. 6$'/1} '"-'·· > 

Lab Contact: £, ·<koffet\ stm 
SMO Contact/Phone: ·· ...• I 

Send Report to SMO: -----~-:------~ 
SMO Reference No: 

Bill to: Sandia National Laboratories 

50C[2.3f 

Contract No: 

Case No: 

SMO Authorization: 

Supplier Services Department 0154 
P.O. Box 5800 
Albuquerque, NM 87185 

Sample I Sample Daterrime Container Sample 
Preservative 

Requested Testing 
QC 

Lab Sample I Condition on 
Number Type Collected Type Volume Program Number Receipt 

11~-{,P..ooS-cns-.s s..V:so; I Y/1/~ ,:20 sf'~- ""'1Smt qoc lloC. 
T I OtiS-SIIS-001-o~-Sll ~/!Jtt~ q:J3 ~ ~00~\ -- voc. 
r 1 OCf ~ -'-P -0'8-0.Jo. ~ SA/Soil ICI:~ sr ?!--1s~ 1 'ill( voc.. 
T lOft" ....S\1$. oei-®-st SJt/~' to:2r G- ~OO"'tl - Vt~~C. 

lr~-(,..p-ooq~'! SA-/Set: 1 ti:02. 5P ~ ~Jttl l(( vo<.. 
tTIOf8 -su~-oo,-.s l1 S'A-/3lt> /I'. de G- ~oo,.., - voc 

.:]- TIOCJ&- '.P-ootJ-olo-: ~ S.l\/.soa 11'.'21 <:../) ~ tSJ't/ '/C. 1/0C. ,, 

.. . 

Possible Hazard Identification Special lnstructions/QC Requirements 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Other 0 Sf* :.1\ c~t4ft S(eOfle 

Turnaround Time 
Normal 0 Rush0 Required Report Date INFORMATION ONLY Sample Disposal 

Return to Client 0 Disposal by Lab 0 Archive Until 

1. Relinquished by ~ ~ Org :IT {8t/) Date I.//I(-"~Time(3: IS' 
1. Received by ~, } &j ljfJA.A J'Ob Org ~ 5$< .j_ Date U .,.j 'J~ Time-t'~; {C. 
2. Relinquished by "'' ... ,.,.. ' - .. V. Org ' Date 1 ·~ Time 

2. Received by Org Date Time 

3. Relinquished by Org Date Time 

n;~tP. 3. Received by Org ___ _ Time -
White- - Blue-To Accompany Samples, 1pany Samples, 

'otyCopy RetumtoSMO 
Pink-Field/Purchasing U 

4. Relinquished by Org Date 

4. Received by Org Date 

5. Relinquished by Org Date 

5. Received by Org Date 

6. Relinquished by Org Date 

6. Received by Org Date 

RevO 10192 

Time 

Time 

Time 

Time 

Time 

Time 



n 
( tl ij Sa,,Jia National Laboratories 

Department No: -::'T-=-5=-=8--''i'--------'---
Project/Task Manager: P.lt:fler • H. fled\ 

Project Name: t~4. El. S:te VB 
Sample Team Members: Ft~'"' 8o)r(r tto<~t 1 

5'Mift 

~ 
ANALYSIS RE' -- UEST AND 

CHAIN OF CUSTODY RECORD 

Date Samples Shipped:·_.._-:-_..__..,..._..__,_..__,;....,_.,....... 
Carrier/Waybill No: . . " 

Lab Destination: t,.AJJl SN'- 'S'I't. ;;• ··· 
Lab Contact: R, k ottelt.stt'ffi · 

SMO Contact/Phone: 1 
Send Report to SMO: ----,----~......,...-__...,.,.,...,.. 
SMO Reference No: 

r 
I No: !:) 0 9 3 r:; n I 

Page _j_of _l_ 

Bill to: Sandia National LaboratoriE)S 

~0'1~3..5 
Contract No: 

Case No: 
SMO Authorization: 

Supplier Services Depart• 0154 
P.O. Box 5800 
AlbuQuerQue, NM 87185 

Sample 
Number 

Sample 
Type 

Daterrime I Container 
Collected Type 

Sample 
Volume Preservative 

Requested Testing 
Program ac .Lab Sample I Condition on 

Number Receipt 

t 11C11B-t,p-oot-o~-& 51\/&;, 'IIY,.5"a:«10 ~ -:::..1s.,, 1./(_ voc.. 
voc.. 
vo (._ 

2- rlo~-.svs-oocr-o:z&-.SV S.f/CJQS 13~ 6- SOO~I 

l/OL 

1..((. 
....,__ 7 '"IO<f8-~f-odl-030~ SJ\/.so:, rY·,zs sp :::::: 15Ml 

V TloYs-~v.s~oof~l-~ s.+/Sq~. '" 1'(:3'{ ~ soo..,, . 
I • , I I I I· '. . I I 

n: 
~ 
g 
~ 
iii 

. ,,.,..,. 1{/l(/'/f 

·' 

Possible Hazard Identification Special lnstructions/QC Requirements 
Non-hazard D Flammable D Skin Irritant D Poison B D Other D i sr'l:, .ACQMH >leeff( 

Turnaround Time M 1\T\QN QNLY 
Normal 0 Rush 0 Required Report Date \ N F Q R M 

Sample Disposal 
Return to Client 0 Disposal by Lab 0 Archive Until 

1. Relinquished by ~ ~ ... ~ Org tl (fl,. 
1. Received by 1f. ..,J/l ~ , Org '1 t;? Cb t 
2. Relinquished by 

2. Received by 

3. Relinquished by 

3. Received by 

White-To Accompany Samples, 
Laboratory Copy 

Org 

Org 

Org 

Org 

Blue-To Accompany Samples, 
RetumtoSMO 

Date '(fl{ 1/t Time f5:f) 

Date _11}q ~Time/ r;: J (, 

Date 1 Time 

Date Time 

Date Time 

Date Time 

Pink-Field/Purchasing Copy 

4. Relinquished by Org Date 

4. Received by Org Date 

5. Relinquished by Org Date 

5. Received by Org Date 

6. Relinquished by Org Date 

6. Received by Org Date 

RevO 10192 

Time 

Time 

Time 

Time 

Time 

Time 



(rl·i) Sa •• Jia National Laboratories 
ANALYSIS RE' 'UEST AND 

CHAIN OF CUSTODY RECORD 
I No: 5 0 9 . p 6 I 

Page_j_otL 

?-
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/J 
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;! 
~ 

~ 
g 

Department No: "'f!;tlt{ Date Samples Shipped: Bill to: Sandia ~atianal Laborataries 
Project!Task Manager: O.t1a/er IH. El-~cfl. Carrier/Waybill No: . 'j 2...'3G:. Sugglier Services Degartment 0154 

Project Name: l'A-1 so:t sotMJ)£,4 Etl<;.itrf! Lab Destination:· rttnt J S,.c...C. ~'(1..: 50 P.O. Box 5800 

Sample Team Members: Flt>CI1; Sl11i t~1 80y~tnNr- Lab Contact: R' ~ott-eM sttff.t .. · ·· .. · Albuguergue. NM 87185 

SMO Contact/Phone: Contract No: 

Send Report to SMO: Case No: 
. 

SMO Reference No: SMO Authorization: 

Sample Sample DatefTime Container Sample Preservative 
Requested Testing ac tab Sample CondHionon 

Number Type Collected Type Volume Program Number Receipt 

Tloqg-trp-oto-oo&-s ~/So;( ~~t(S""9:1S" Sf' ~6SMf 1../ (. voc 
TID'lV-6P-oi,-IJofr.S OV/So;l ,~, S" sr"' ~6~'"' Lf( Vt><. 

.. 

riO'li' -S\1~-oiO .. ~·S' SA-/ SttS g;z; ~ ~0011111 - voc 
"\ 

itiOU- (j.p-oto-1>11-S Sl*t/.So; I 'l: 1/b Sf"" ~l-S"~I "{(. 1/0 ( 
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ANNEX 2-C 
Soil pH Results 

RFI (Investigation #3) 
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ANNEX2-D 
Soil-Gas Results 

Additional RFI (Investigation #4) 
On-Site Laboratory, 1999 



PRELIMINARY 
Results Summary 

Date Printed: 26-AUG-99 

Brenda Langkopf 

9908-602753-01 

T 1098-BH-001-30-SV 

048213-004 

Matrix: SOIL GAS 

Analytical Method: EPA8260_Mod 

QC Batch: VV9906 

1, 1,2,2-Tetrachloroethane 79-34-5 

1, 1,2-Trichloroethane 79-00-5 

1, 1-Dichloroethane 75-34-3 

1, 1-Dichloroethene 75-35-4 

1 ,2-Dichloroethane 107..()6-2 

1 ,2-Dichloropropane 78-87-5 

2-Butanone- (MEK) 76-93-3 

Acetone 67-64-1 

Benzene 71-43-2 

Bromodichloromethane 75-27-4 

Bromoform 75-25-2 

Bromomethane 74-83-9 

Carbon Disulfide 75-15-0 

Carbon tetrachloride 56-23-5 

Chlorobenzene 108-90-7 

Chlorocibromomethane 124-46-1 

Chloroethane 75-00-3 

Chloroform 67-66-3 

Chloromethane 74-87-3 

Ethylbenzene 100-41-4 

MBK 591-78-6 

MIBK 108-10-1 

Methylene chloride 75-09-2 

Styrene 100-42-5 

T etrachloroethene 127-18-4 

Toluene 108-88-3 

Trichloroethene 79-01-6 

Vinyl Chloride 75-01-4 

cis-1 .2-Dichloroethene 156-59-2 

cis-1 ,3-Dichloropropene 10061-01-5 

o-Xylene 95-47-6 

MS1147 

plm-Xylene 106-42-3,106-36-3 

trans-1 ,2-Dichloroethene 156-60-5 

trans-1 ,3-Dichloropropene 10061-02-6 

1 

1 

U • The final result is less than the MDL 

6133 

.009 

.011 

.015 

.015 

.015 

.013 

.2 

.25 

.018 

.009 

.006 

.015 

.019 

.009 

.013 

.007 

.022 

.012 

.028 

.014 

.29 

.14 

.017 

.014 

.009 

.016 

.011 

.023 

.015 

.013 

.014 

.027 

.015 

.013 

ARICOC: 602753 

Project Name: SMU9B 

Site: 98 

Colledion Date: 19-AUG-99 

Date Received: 19-AUG-99 

Date Digest/Extracted: 

Date Analyzed: 20-AUG-99 

.036 <0.009 u 

.044 <0.011 u 

.06 <0.015 u 

.06 <0.015 u 

.06 <0.015 u 

.052 <0.013 u 

.8 <0.2 u 
1 <0.25 u 
.on <0.018 u 
.036 <0.009 u 
.024 <0.006 u 
.06 <0.015 u 
.076 <0.019 u 
.036 <0.009 u 
.052 <0.013 u 
.028 <0.007 u 
.088 <0.022 u 
.048 <0.012 u 
.11 <0.028 u 
.056 <0.014 u 
1.2 <0.29 u 
.56 <0.14 u 
.068 0.73 

.056 <0.014 u 

.036 <0.009 u 

.064 <0.016 u 

.044 <0.011 u 

.092 <0.023 u 

.06 <0.015 u 
.052 <0.013 u 
.056 <0.014 u 
.11 <0.027 u 
.06 <0.015 u 
.052 <0.013 u 

B - The analyte was detected in the associated method blank. 
J -The result is greater than or equal to the MOL but less than the PQL 
E - The final result is greater than the highest calibration level. 
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ppmv 
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ppmv 
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ppmv 

ppmv 

ppmv 
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ppmv 

ppmv 
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ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 
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PRELIMINARY 
Results Summary 

Date Prin~e~ 26-~ -99 

Brenda Langkopt MS1147 

q ' • .9t- Lab ID: 

''~ LalJO .. - Sample Site#: 
Sample -.Fraction: 

Matrix: 

990S-60275~2 

T1 098-BH-001-40-SV 

048214-004 

SOIL GAS 

Analytical Method: EPA8260_Mod 

QC Batch: W9906 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 
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1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone- (MEK) 

Acetone 

Benzene 

Bromodic:hloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 
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MBK 

MIBK 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

cis-1, 2-Dichloroethene 

cis-1, 3-Dichloropropene 

a-Xylene 

p/m-Xylene 

trans-1,2-Dic:hloroethene 

trans-1,3-Dichloropropene 

71-5>6 

79-34-5 

79-()0.5 

75-34-3 

75-35-4 

107-06-2 

78-87-5 

78-93-3 

67-64-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

75-15-0 

56-23-5 

108-90-7 

124-48-1 

75-00-3 

67-66-3 

74-87-3 

100-41-4 

591-78-6 

108-10-1 

75-09-2 

100-42-5 

127-18-4 

108-88-3 

79-01-6 

75-01-4 

156-59-2 

10061-01-5 

95-47-6 

106-42-3,108-38-3 

156-60-5 

10061-02-6 

U - The final result is less than the MDL 

6133 

.011 

.009 

.011 

.015 

.015 

.015 

.013 

.2 

.25 

.018 

.009 

.006 

.015 

.019 

.009 

.013 

.007 

.022 

.012 

.028 

.014 

.29 

.14 

.017 

.014 

.009 

.016 

.011 

.023 

.015 

.013 

.014 

.027 

.015 

.013 

ARICOC: 602753 

Project Name: SMU98 

Site: 98 

Collection Date: 19-AUG-99 

Date Received: 19-AUG-99 

Date Digest/Extracted: 

.044 

.036 

.044 

.06 

.06 

.06 

.052 

_8 

1 

.072 

.036 

.024 

.06 

.076 

.036 

.052 

.028 

.088 

.048 

.11 

.056 

1.2 

.56 

.068 

.056 

.036 

.064 

.044 

.092 

.06 

.052 

.056 

.11 

.06 

.052 

Date Analyzed: 20-AUG-99 

<0.011 

<0.009 

<0_011 

<0.015 

<0.015 

<0.015 

<0.013 

<0.2 

<0_25 

<0.018 

<0.009 

<O.ooG 

<0.015 

<0.019 

<0.009 

<0.013 

<0.007 

<0.022 

<0.012 

<0.028 

<0.014 

<0.29 

<0.14 

0.61 

<0.014 

<0.009 

<0.016 

<0.011 

<0.023 

<0.015 

<0.013 

<0.014 

<0.027 

<0.015 

<0.013 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

B - The analyte was detected in the associated method blank. 
J -The result is greater than or equal to the MDL but less than the POL. 
E - The final result is greater than the highest calibration level. 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
pprnv 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

ppmv 
ppmv 
ppmv 
ppmv 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

ppmv 
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PRELIMINARY 
Results Summary 

Date Printed: 26-AUG-99 

Brenda Langkopf 

Lab ID: 9908-602753-03 

Sample Site 11: T1096-BH-001-50-SV 

048215-004 

SOIL GAS 

Analytical Method: EPA8260_Mod 

QC Batch: W9906 

MS1147 6133 ARICOC: 602753 

Project Name: SMU98 

Site: 98 

Collection Date: 19-AUG-99 

Date Received: 19-AUG-99 

Date Digest/Extracted: 

Date Analyzed: 20-AUG-99 

-~~~--.. ~~--~liB 1,1 ,1-Tric:hloroethane 

1,1 ,2,2-Tetrachloroethane 

1, 1,2-Tric:hioroethane 

1, 1-Dichloroethane 

1, 1-Dic:hloroethene 

1 ,2-Dichloroethane 

1 ,2-Dic:hloropropane 

2-Butanone- (MEK) 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromo methane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

Ethylbenzene 

MBK 

MIBK 

Methylene chloride 

Styrene 

T etrachloroethene 

Toluene 

Tric:hloroethene 

Vinyl Chloride 

cis-1 .2-Dic:hloroethene 

c:is-1 ,3-Dic:hloropropene 

o-Xylene 

p/m-Xylene 

trans-1,2-Dic:hloroethene 

trans-1 ,3-Dichloropropene 

71-55-6 1 .011 .044 

79-34-5 .009 .036 

79-00-5 .011 .044 

75-34-3 .015 .06 

75-35-4 .015 .06 

107-06-2 .015 .06 

78-87-5 .013 .052 

78-9~ .2 .8 

67-64-1 .25 1 

71~2 .018 .072 

75-27-4 .009 .036 

75-25-2 .006 .024 

74-83-9 .015 .06 

75-15-0 .019 .076 

56-23-5 .009 .036 

108-90-7 .013 .052 

124-48-1 .007 .028 

75-00-3 .022 .088 

67-66-3 .012 .048 

74-87-3 .028 . 11 

100-41-4 .014 .056 

591-78-6 .29 1.2 

108-10-1 .14 .56 

75-09-2 .017 .068 

100-42-5 .014 .056 

127-18-4 .009 .036 

108-88-3 .016 .064 

79-01-6 .011 .044 

75-01-4 .023 .092 

156-59-2 .015 .06 

10061-01-5 .013 .052 

95-47-6 .014 .056 

106-42-3,108-38-3 .027 .11 

156-60-5 .015 .06 

10061-02-6 .013 .052 

U - The final result is less than the MDL 
B - The analyte was detected in the associated method blank. 
J -The result is greater than or equal to the MDL but less than the PQL 
E - The final result is greater than the highest calibration level. 

0.28 ppmv 

<0.009 u ppmv 

0.16 ppmv 

<0.015 u ppmv 

5 ppmv 

<0.015 u ppmv 

<0.013 u ppmv 

<0.2 u ppmv 

<0.25 u ppmv 

0.22 ppmv 

<0.009 u ppmv 

<0.006 u ppmv 

<0.015 u ppmv 

<0.019 u ppmv 

<0.009 u ppmv 

<0.013 u ppmv 

<0.007 u ppmv 

<0.022 u pprnv 

<0.012 u pprnv 

<0.028 u ppmv 

<0.014 u pprnv 

<0.29 u pprnv 

<0.14 u pprnv 

<0.017 u ppmv 

<0.014 u ppmv 

<0.009 u ppmv 

0.17 ppmv 

<0.011 u ppmv 

<0.023 u ppmv 

<0.015 u ppmv 

<0.013 u ppmv 

<0.014 u ppmv 

<0.027 u pprnv 

<0.015 u ppmv 

<0.013 u ppmv 



~ 

PRELIMINARY 
Results Summary 

Date Printed: 26-AUG-99 

Brenda Langkopf MS1147 6133 ARICOC: 602753 

Project Name: 
9908-602753-04 

Site: 
T1098-BH-001-60-SV 

048216-004 
Collection Date: 

Matrix: SOIL GAS Date Received: 

Analytical Method: EPA8260_Mod Date Digest/Extracted: 

QC Batch: W9906 Date Analyzed: 

1,1 ,2,2-Tetrachloroethane 

1 , 1.2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1.2-Dichloroethane 

1 ,2-Dichloropropane 

2-Butanone- (MEK) 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

Ethyl benzene 

MBK 

MIBK 

Methylene chloride 

Styrene 

T etrachloroethene 

Toluene 

Trichloroethane 

Vinyl Chloride 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

o-Xylene 

plm-Xylene 

trans-1.2-Dichloroethene 

trans-1,3-Dichloropropene 

79-34-5 .009 .036 

79-()().5 .011 .044 

75-34-3 .015 .06 

75-35-4 1 .015 .06 

107-06-2 1 .015 .06 

78-87-5 .013 .052 

78-93-3 .2 .8 

67-64-1 .25 

71-43-2 .018 .072 

75-27-4 .009 .036 

75-25-2 .006 .024 

74-83-9 .015 .06 

75-15-0 .019 .076 

56-23-5 .009 .036 

108-90-7 .013 .052 

124-48-1 .007 .028 

75-0().3 .022 .088 

67-66-3 1 .012 .048 

74-87-3 1 .028 .11 

100-41-4 .014 .056 

591-78-6 .29 1.2 

108-10-1 .14 .56 

75-09-2 .017 .068 

100-42-5 .014 .056 

127-18-4 .009 .036 

108-88-3 .016 .064 

79-01-6 .011 .044 

75-01-4 .023 .092 

156-59-2 .015 .06 

10061-01-5 .013 .052 

95-47-6 .014 .056 
1 06-42-3.1 08-38-3 .027 .11 

156-60-5 .015 .06 

10061-02-6 .013 .052 

U - The final result is less than the MDL 
B - The analyte was detected in the associated method blank. 
J- The result is greater than or equal to the MOL but less than the POL 
E - The final result is greater than the highest calibration level. 

<0.009 

<0.011 

<0.015 

15 

<0.015 

<0.013 

<0.2 

<0.25 

<0.018 

<0.009 

<0.006 

<0.015 

<0.019 

<0.009 

<0.013 

<0.007 

<0.022 

<0.012 

<0.028 

<0.014 

<0.29 

<0.14 

<0.017 

<0.014 

<0.009 

<0.016 

0.17 

<0.023 

<0.015 

<0.013 

<0.014 

<0.027 

<0.015 

<0.013 

SMU98 

98 

19-AUG-99 

19-AUG-99 

20-AUG-99 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

pprnv 

ppmv 

pprnv 

ppmv 

ppmv 

pprnv 

ppmv 

ppmv 

ppmv 
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PRELIMINARY 
Results Summary 

Date Printed: 26-AUG-99 

J Brenda Langkopf MS1147 6133 ARICOC: 602753 
~ 

Project Name: 
Lab ID: 9908-6027~05 

Site: 
Sample Site #t. T109S-BH-001-70-SV 

048217-004 
Collection Date: 

SOIL GAS Date Received: 

Analytical Method: EPA8260_Mod Date Dig est/Extracted: 

QC Batch: W9906 Date Analyzed: 

1,1,1-Trichloroethane .011 .044 0.89 

1,1,2,2-Tetrachloroethane 79-34-5 .009 .036 <0.009 

1,1,2-Trichloroethane 79-00-5 .011 .044 0.14 

1,1-Dichloroethane 75-34-3 .015 .06 <0.015 

1,1-Dichloroethene 75-35-4 .015 .06 19 

1,2-Dichloroethane 107-06-2 .015 .06 <0.015 

1,2-Dichloropropane 78-87-5 .013 .052 <0.013 

2-Butanone- (MEK} 78-93-3 1 .2 .8 <0.2 

Acetone 67-64-1 .25 1 <0.25 

Benzene 71-43-2 .018 .072 <0.018 

Bromodichloromethane 75-27-4 .009 .036 <0.009 

Bromoform 75-25-2 .006 .024 <0.006 

Bromomethane 74-83-9 .015 .06 <0.015 

Carbon Disulfide 75-15-0 .019 .076 <0.019 

Carbon tetrachloride 56-23-5 .009 .036 <0.009 

Chlorobenzene 108-90-7 .013 .052 <0.013 

Chlorodibromomethane 124-48-1 .CXIT .028 <0.007 

Chloroethane 75-00-3 .022 .088 <0.022 

Chloroform 67-66-3 .012 .048 <0.012 

Chloromethane 74-87-3 .028 .11 <0.028 

Ethylbenzene 1~1-4 .014 .056 <0.014 

MBK 591-78-6 .29 1.2 <0.29 

MIBK 108-10-1 .14 .56 <0.14 

Methylene chloride 75-09-2 .017 .068 <0.017 

Styrene 1~2-5 .014 .056 <0.014 

T etrachloroethene 127-18-4 .009 .036 <0.009 

Toluene 108-88-3 .016 .064 <0.016 

T richlo roethene 79-01-6 .011 .044 0.25 

Vinyl Chloride 75-01-4 .023 .092 <0.023 

cis-1, 2-Dic:hloroethene 156-59-2 .015 .06 <0.015 

cis-1, 3-Dic:hloropropene 10061-01-5 .013 .052 <0.013 

a-Xylene 95-47-6 .014 .056 <0.014 

plm-Xylene 106-42-3,108-38-3 .027 .11 <0.027 

trans-1,2-Dic:hloroethene 156-60-5 .015 .06 <0.015 

trans-1,3-Dichloropropene 10061-02-6 .013 .052 <0.013 

U - The final result is less than the MDL 
B - The anatyte was detected in the associated method blank. 
J -The result is greater than or equal to the MDL but less than the PCL 
E - The final result is greater than the highest calibration level. 

SMU98 

98 

19-AUG-99 

19-AUG-99 

20-AUG-99 

u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

ppmv 

ppmv 

ppmv 

pprnv 

ppmv 

ppmv 

ppmv 

ppmv 

pprnv 

ppmv 

ppmv 

pprnv 

pprnv 

ppmv 

pprnv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

pprnv 

ppmv 

ppmv 

ppmv 

pprnv 

ppmv 

pprnv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 



PRELIMINARY 
Results Summary 

Date Printed: 14-SEP-99 

Brenda Langkopf 

Lab ID: 9908-602754-01 

T1 098-BH-001-080-SV 

048218-004 

Matrix: SOIL GAS 

Analytical Method: EPA8260_Mod 

QC Batch: VV9907 

1,1,2,2-Tetrachloroethane 79-34-5 

1,1,2-T richlo roetha ne 79-00-5 

1,1-Dichloroethane 75-34-3 

1,1-Dichloroethene 75-35-4 

1,2-Dichloroethane 107-06-2 

1,2-Dichloropropane 78-87-5 

2-Butanone- (MEK) 78-93-3 

Acetone 67-64-1 

Benzene 71-43-2 

Bromodichloromethane 75-27-4 

Bromoform 75-25-2 

Bromomethane 74-83-9 

Carbon Disulfide 75-15-0 

Carbon tetrachloride 56-23-5 

Chlorobenzene 108-90-7 

Chlorodibromomethane 124-48-1 

Chloroethane 75-00-3 

Chloroform 67-68-3 

Chloromethane 74-87-3 

Ethylbenzene 100-41-4 

MBK 591-78-6 

MIBK 108-10-1 

Methylene chloride 75-09-2 

Styrene 100-42-5 

Tetrachloroethene 127-18-4 

Toluene 108-88-3 

Trichloroethane 79-01-6 

Vinyl Chloride 75-01-4 

cis-1,2-Dichloroethene 156-59-2 

cis-1,3-Dichloropropene 10061-01-5 

o-Xylene 95-47-6 

MS1147 

p/m-Xylene 108-42-3,1 08-38-3 

trans-1,2-Dichloroethene 156-60-5 

trans-1,3-Dichloropropene 10061-02-6 

U- The final result is less than the MDL. 

6133 

.009 

.011 

.015 

.015 

.015 

.013 

.2 

.25 

.018 

.009 

.006 

.015 

.019 

.009 

.013 

.007 

.022 

.012 

.028 

.014 

.29 

.14 

.017 

.014 

.009 

.016 

.011 

.023 

.015 

.013 

.014 

.027 

.015 

.013 

ARICOC: 602754 

Project Name: SMU98 

Site: 98 

Collection Date: 19-AUG-99 

Date Received: 23-AUG-99 

Date Digest/Extracted: 

Date Analyzed: 26-AUG-99 

.036 <0.009 u 

.044 <0.011 u 

.06 <0.015 u 

.06 10 

.06 <0.015 u 

.052 <0.013 u 

.8 <0.2 u 
<0.25 u 

.072 <0.018 u 

.036 <0.009 u 

.024 <0.006 u 

.06 <0.015 u 

.076 <0.019 u 

.036 <0.009 u 

.052 <0.013 u 

.028 <0.007 u 

.088 <0.022 u 

.048 <0.012 u 

.11 <0.028 u 

.056 <0.014 u 
1.2 <0.29 u 
.56 <0.14 u 
.068 <0.017 u 
.056 <0.014 u 
.036 <0.009 u 
.064 <0.016 u 

OJ44 <0.011 u 
.092 <0.023 u 
.06 <0.015 u 
.052 <0.013 u 
.056 <0.014 u 
.11 <0.027 u 
.06 <0.015 u 
.052 <0.013 u 

B ·The analyte was detected in the associated method blank. 
J ·The result is greater than or equal to the MDL but less than the POL. 
E ·The final result is greater than the highest calibration level. 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

pprnv 

pprnv 

pprnv 

pprnv 

pprnv 

pprnv 

~ 
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PRELIMINARY 
Results Summary 

Date Printed: 14-SEP-99 

Brenda Langkopf MS1147 

Lab ID: 9908-602754-02 

T1 098-BH-001-090-SV 

048219-004 

Matrix: SOIL GAS 

Analytical Method: EPA8260_Mod 

QC Batch: VV9907 

6133 ARJCOC: 602754 

Project Name: SMU98 

Site: 98 

Collection Date: 19-AUG-99 

Date Received: 23-AUG-99 

Date Digest/Extracted: 

Date Analyzed: 26-AUG-99 

·~"-n-..~~~ lf:l~~~~~•~malD 
1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone· (MEK) 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromo methane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

Ethylbenzene 

MBK 

MIBK 

Methylene chloride 

Styrene 

Tetrachloroethane 

Toluene 

Trichloroethane 

Vinyl Chloride 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

a-Xylene 

p/m-Xylene 

trans-1,2-Dichloroethene 

Ira ns-1,3-Dichloropropene 

71-55-6 1 .011 .044 

79-34-5 .009 .036 

79-Q~5 .011 .044 

75-34-3 .015 .06 

75-35-4 .015 .06 

107-06-2 .015 .06 

78-87-5 .013 .052 

78-93-3 1 .2 .8 

67-64-1 1 .25 

71-43-2 .018 .072 

75-27-4 .009 .036 

75-25-2 .006 .024 

74-83-9 .015 .06 

75-15-Q .019 .076 

56-23-5 .009 .036 

108-~7 .013 c:tJ52 

124-48-1 .007 .028 

75-D~3 .022 .088 

67-66-3 .012 .048 

74-87-3 .028 .11 

10~1-4 .014 .056 

591-78-6 .29 1.2 

108-1~1 .14 .56 

75-D9-2 .017 .068 

10~42-5 .014 .056 

127-18-4 .009 .036 

108-88-3 .016 .064 

79-D1...S .011 .044 

75-D1-4 .023 .092 

156-59-2 .015 .06 

10061-Q1-5 .013 .052 

95-47-6 .014 .056 

106-42·3,1 08-38-3 .027 .11 

156-~5 .015 .06 

10061-Q2-6 .013 .052 

U -The final result is less than the MDL. 
B - The analyte was detected in the associated method blank. 
J- The result is greater than or equal to the MOL but less than the POL. 
E- The final result is greater than the highest calibration level. 

0.22 ppmv 

<0.009 u ppmv 

<0.011 u ppmv 

<0.015 u ppmv 

7.7 ppmv 

<0.015 u ppmv 

<0.013 u ppmv 

<0.2 u ppmv 

<0.25 u ppmv 

<0.018 u ppmv 

<0.009 u ppmv 

<0.006 u ppmv 

<0.015 u ppmv 

<0.019 u ppmv 

<0.009 u ppmv 

<0.013 u ppmv 

<0.007 u ppmv 

<0.022 u ppmv 

<0.012 u ppmv 

<0.028 u ppmv 

<0.014 u ppmv 

<0.29 u ppmv 

<0.14 u ppmv 

<0.017 u ppmv 

<0.014 u ppmv 

<0.009 u ppmv 

<0.016 u ppmv 

<0.011 u ppmv 

<0.023 u ppmv 

<0.015 u ppmv 

<0.013 u ppmv 

<0.014 u ppmv 

<0.027 u ppmv 

<0.015 u ppmv 

<0.013 u ppmv 



" 2. 

PRELIMINARY 
Results Summary 

Date Printed: 14-SEP-99 

lTh. Brenda Langkopf MS1147 6133 ARJCOC: 602754 

Project Name: SMU98 
9908-602754-03 

Site: 98 
T1 098-BH-oD1-090-SVD 

048219-005 
Collection Date: 

Matrix: SOIL GAS Date Received: 

Analytical Method: EPA8260_Mod Date Digest/Extracted: 

QC Batch: VV9907 Date Analyzed: 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone- (MEK) 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

Ethylbenzene 

MBK 

MIBK 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethane 

Vinyl Chloride 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

o-Xylene 

p/m-Xylene 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

71-55-6 1 .044 

79-34-5 .009 .036 

79-Q0-5 .011 .044 

75-34-3 .015 .06 

75-35-4 .015 .06 

107-06-2 .015 .06 

78-87-5 .013 .052 

78-93-3 .2 .8 

67-64-1 .25 1 

71-43-2 .018 .072 

75-27-4 .009 .036 

75-25-2 .006 .024 

74-83-9 .015 .06 

75-15-Q .019 .076 

56-23-5 1 .009 .036 

108-90-7 1 .013 .052 

124-48-1 .007 .028 

75-00-3 .022 .088 

67-66-3 .012 .048 

74-87-3 .028 .11 

100-41-4 .014 .056 

591-78-6 .29 1.2 

108-10-1 .14 .56 

75-09-2 .017 .068 

100-42-5 .014 .056 

127-18-4 .009 .036 

108-88-3 .016 .064 

79-01-6 .011 .044 

75-01-4 .023 .092 

156-59-2 .015 .06 

10061-01-5 .013 .052 

95-47-6 .014 .056 

106-42-3,108-38-3 .027 .11 

156-60-5 .015 .06 

10061-02-6 .013 .052 

U -The final result is less than the MDL. 
B - The analyte was detected in the associated method blank. 
J- The result is greater than or equal to the MDL but less than the PQL. 
E -The final result is greater than the highest calibration level. 
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PRELIMINARY 
Results Summary 

Date Printed: 14-SEP-99 

Brenda Langkopf 

Lab ID: 9908-602754-0-1 

Sample Site #1: T1098-BH-001-100-SV 

04822~4 

Matrix: SOIL GAS 

Analytical Method: EPA8260_Mod 

QC Batch: V\19907 

MS1147 6133 ARICOC: 602754 

Project Name: SMU98 

Site: 98 

Collection Date: 19-AUG-99 

Date Received: 23-AUG-99 

Date Digest/Extracted: 

Date Analyzed: 26-AUG-99 

-=--~-=.\!E'mJI}·~~lll& 
1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone- {MEK) 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromo methane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibrornomethane 

Chloroethane 

Chloroform 

Chloromethane 

Ethylbenzene 

MBK 

MIBK 

Methylene chloride 

Styrene 

Tetrachloroethane 

Toluene 

Trichloroethane 

Vinyl Chloride 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

o-Xylene 

p/m-Xylene 

trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 

71-55-6 1 .011 .044 

79-34-5 1 .009 .036 

79-oo-5 1 .011 .044 

75-34-3 1 .015 .06 

75-35-4 1 .015 .06 
107-06-2 .015 .06 
78-87-5 .013 .052 

78-93-3 .2 .8 

67-64-1 .25 

71-43-2 .018 .072 

75-27-4 .009 .036 

75-25-2 .006 .024 

74-83-9 .015 .06 

75-15-o .019 .076 

56-23-5 .009 .036 

108-9o-7 .013 .052 

124-48-1 .007 .028 

75-oo-3 .022 .088 

67-68-3 .012 .048 

74-87-3 .028 .11 

10Q-41-4 .014 .056 

591-78-6 .29 1.2 

108-10.1 .14 .56 
75.09-2 .017 .068 

10Q-42-5 .014 .056 

127-18-4 .009 .036 

108-88-3 .016 .064 

79.01-6 .011 .044 

75.01-4 .023 .092 

156-59-2 .015 .06 

10061.01-5 .013 .052 

95-47-6 .014 .056 

106-42-3,108-38-3 .027 .11 

15&-6o-5 .015 .06 

10061.02-6 .013 .052 

U- The final result is less than the MDL. 
B -The analyte was deteded in the associated method blank. 
J - The result is greater than or equal to the MOL but less than the PCL. 
E- The final result is greater than the highest calibration level. 

0.5 ppmv 

<0.009 u ppmv 

<0.011 u ppmv 

<0.015 u ppmv 

18 ppmv 

<0.015 u ppmv 

<0.013 u ppmv 

<0.2 u ppmv 

<0.25 u ppmv 

<0.018 u ppmv 

<0.009 u ppmv 

<0.006 u ppmv 

<0.015 u ppmv 

<0.019 u ppmv 

<0.009 u ppmv 

<0.013 u ppmv 

<0.007 u ppmv 

<0.022 u ppmv 

<0.012 u ppmv 

<0.028 u ppmv 

<0.014 u ppmv 

<0.29 u ppmv 

<0.14 u ppmv 

<0.017 u ppmv 

<0.014 u ppmv 

<0.009 u ppmv 

<0.016 u ppmv 

0.25 ppmv 

<0.023 u ppmv 

<0.015 u ppmv 

<0.013 u ppmv 

<0.014 u ppmv 

<0.027 u ppmv 

<0.015 u ppmv 

<0.013 u ppmv 
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PRELIMINARY 
Results Summary 
Date Printed: 14-SEP-99 

Brenda Langkopf MS1147 6133 ARICOC: 602754 

Project Name: 
LabiD: 9908-602754-05 

Site: 
T1 098-BH..001-11 0-SV 

048221-004 
Collection Date: 

Matrix: SOIL GAS Date Received: 

Analytical Method: EPA8260_Mod Date Digest/Extracted: 

QC Batch: VV9907 Date Analyzed: 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1 ,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone- (MEK) 

Acetone 

Benzene 

Bromodichloro methane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

Ethylbenzene 

MBK 

MIBK 

Methylene chloride 

Styrene 

Tetra chlo ro ethe ne 

Toluene 

Trichloroethane 

Vinyl Chloride 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

o-Xylene 

p/m-Xylene 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

71-55-6 .044 

79-34-5 .009 .036 

79.00-5 .011 .044 

75-34-3 .015 .06 

75-35-4 .015 .06 

107-06-2 .015 .06 

78-87-5 .013 .052 

78-93-3 .2 .8 

67-64-1 .25 1 

71-43-2 .018 .072 

75-27-4 .009 .036 

75-25-2 .006 .024 

74-83-9 .015 .06 

75-15.0 .019 .076 

56-23-5 .009 .036 

108-90-7 .013 .052 

124-48-1 .007 .028 

75-00-3 .022 .088 

67-66-3 .012 .048 

74-87-3 .028 .11 

100-41-4 .014 .056 

591-78-6 .29 1.2 

108-10-1 .14 .56 

75.09-2 .017 .068 

100-42-5 .014 .056 

127-18-4 .009 .036 

108-88-3 .016 .064 

79-01-6 .011 .044 

75.01-4 .023 .092 

156-59-2 .015 .06 

10061.01-5 .013 .052 

95-47-6 .014 .056 

106-42-3,108-38-3 .027 .11 

156-60-5 1 .015 .06 

10061.02-6 1 .013 .052 

U -The final result is less than the MDL. 
B- The analyte was detected in the associated method blank. 
J- The result is greater than or equal to the MDL but less than the POL. 
E ·The final result is greater than the highest calibration level. 
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<0.013 

SMU98 

98 

20-AUG-99 

23-AUG-99 

26-AUG-99 
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PRELIMINARY 
Results Summary 

Date Printed: 14-5EP-99 

Brenda Langkopf MS1147 6133 ARICOC: 602754 

Project Name: SMU98 
LabiD: 9908-602754-06 

Site: 98 
T1098-BH..001-130-5V 

048223-004 
Collection Date: 20-AUG-99 

Matrix: SOIL GAS Date Received: 23-AUG-99 

Analytical Method: EPA8260_Mod Date Digest/Extracted: 

QC Batch: Vl/9907 Date Analyzed: 26-AUG-99 

1,1 ,1-Trichloroethane 71-55-6 .011 .044 <0.011 u 
1 , 1 .2,2· Tetrachloroethane 79-34-5 .009 .036 <0.009 u 
1,1 ,2-Trichloroethane 79-00-5 .011 .044 <0.011 u 
1, 1-Dichloroethane 75-34-3 .015 .06 <0.015 u 
1 , 1-Dichloroethene 75-35-4 .015 .06 3.1 

1,2-Dichloroethane 107·06-2 .015 .06 <0.015 u 
1,2-Dichloropropane 78-87-5 .013 .052 <0.013 u 
2-Butanone::., (MEK) 78-93-3 .2 .8 <0.2 u 

4 
67-64-1 .25 <0.25 u Acetone 

Benzene 71-43-2 .018 .072 <0.018 u 
Bromodichloromethane 75-27-4 .009 .036 <0.009 u 
Bromoform 75-25-2 .006 .024 <0.006 u 
Bromomethane 74-83-9 .015 .06 <0.015 u 
Carbon Disulfide 75-15-0 .019 .076 <0.019. u 
Carbon tetrachloride 56-23-5 .009 .036 <0.009 u 
Chlorobenzene 108-90-7 .013 .052 <0.013 u 
Chlorodibromornethane 124-48-1 .007 .028 <0.007 u 
Chloroethane 75-00-3 .022 .088 <0.022 u 
Chloroform 67-66-3 .012 .048 <0.012 u 
Chloromethane 74-87-3 .028 .11 <0.028 u 
Ethylbenzene 100-41-4 .014 .056 <0.014 u 
MBK 591-78-6 .29 1.2 <0.29 u 
MIBK 108-10-1 .14 .56 <0.14 u 
Methylene chloride 75-09-2 .017 .068 <0.017 u 
Styrene 100-42-5 .014 .056 <0.014 u 
Tetrachloroethane 127-18-4 .009 .036 <0.009 u 
Toluene 108-88-3 .016 .064 <0.016 u 
Trichloroethane 79-01-6 .011 .044 0.21 

Vinyl Chloride 75-01-4 .023 .092 <0.023 u 
cis-1 ,2-Dichloroethene 156-59-2 .015 .06 <0.015 u 
cis-1 ,3-Dichloropropene 10061-01-5 .013 .052 <0.013 u 
o-Xylene 95-47-6 .014 .056 <0.014 u 
p/m-Xytene 106-42-3,108-38-3 .027 .11 <0.027 u 
trans-1 ,2-Dichloroethene 156-60-5 .015 .06 <0.015 u 
trans-1 ,3-Dichloropropene 10061-02-6 .013 .052 <0.013 u 

U -The final result is less than the MDL. 
B • The analyte was detected in the associated method blank. 
J- The result is greater than or equal to the MDL but less than the PQL. 
E -The final result is greater than the highest calibration level. 
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PRELIMINARY 
Results Summary 
Date Printed: 14-SEP-99 

.Ia Brenda Langkopf MS1147 6133 ARICOC: 602754 

Project Name: SMU98 
9908-602754-07 

Site: 
T1098-BH-001-140-SV 

048224-004 
Collection Date: 

Matrix: SOIL GAS Date Received: 

Analytical Method: EPA8260_Mod Date Digest/Extracted: 

QC Batch: VV9907 Date Analyzed: 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

2-Butanone- (MEK) 

Acetone 

Benzene 

Bromod ichloro methane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

Ethylbenzene 

MBK 

MIBK 

Methylene chloride 

Styrene 

Tetrachloroethane 

Toluene 

Trichloroethane 

Vinyl Chloride 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

o-Xylene 

plm-Xylene 

trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 

71-55-S 

79-34-5 .036 

79-QQ-5 .011 .044 

75-34-3 .015 .06 

75-35-4 .015 .06 

107-06-2 .015 .06 

78-87-5 .013 .052 

78-93-3 .2 .8 

67-64-1 . 25 

71-43-2 .018 .072 

75-27-4 .009 .036 

75-25-2 .006 .024 

74-83-9 .015 .06 

75-15-0 .019 .076 

56-23-5 .009 .036 

108-SQ-7 .013 .052 

124-48-1 .007 .028 

75-QQ-3 .022 .088 

67-66-3 .012 .048 

74-87-3 .028 .11 

10Q-41-4 .014 .056 

591-78-6 .29 1.2 

108-1Q-1 .14 .56 

75-Q9-2 .017 .068 

10Q-42-5 .014 .056 

127-18-4 .009 .036 

108-88-3 .016 .064 

79-Q1-6 .011 .044 

75-Q1-4 .023 .092 

156-59-2 .015 .06 

10061-Q1-5 .013 .052 

95-47-6 .014 .056 

106-42-3,108-38-3 .027 .11 

15S,.6Q-5 .015 .06 

10061-Q2-6 .013 .052 

U- The final result is less than the MDL. 
B- The analyte was detected in the associated method blank. 
J- The result is greater than or equal to the MDL but less than the PQL. 
E -The final result is greater than the highest calibration level. 
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<0.013 

<0.007 

<0.022 

<0.012 
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<0.014 
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<0.14 

<0.017 
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<0.016 

<0.011 

<0.023 

<0.015 

<0.013 

<0.014 
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<0.015 

<0.013 
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ANNEX 2-E 
Data Validation Results 

Additional RFI (Investigation #4) 



MEMORANDUM 

DATE: October 7, 1999 

TO: File 

FROM: Kenneth Salaz~ 

SUBJECT: Organic Data Review and Validation 
ER Site 98, T A-1, ARCOC #602188, Case No. 7224. 130 

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

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8260A/B (VOCs) and EPA8270B (SVOCs). Problems were identified 
with the data package that result in the qualification of data. 

1. VOC Analysis: The initial calibration response factor (RF) of trichloroethene was 
less than ( < l the required minimum. The associated results of samples 9907E3B-
02, -04, -06, -08, -1 0, -12, and -14 were non-detect (NO) and will be qualified 
"UJ." 

2. VOC Analysis: In the method blank for the field samples, methylene chloride was 
detected. The associated results of samples 9907E38-02, -04, -06,-08,-10,-12 
and -14 were positive, < 1 OX the blank concentration, < the reporting limit (RL), 
and will be qualified "SU,B." 

3. VOC Analysis: The MS percent recoveries (%REGs) of benzene and 1,1-
dichloroethene were < OC limits. The associated results of samples 9907E38-02, 
-04,-06,-08,-10,-12, and -14 were NO and will be qualified "UJ,A2." 

SVOC Analysis: The MSD %RECs of phenol, 2-chlorophenol, and acenaphthene 
were < OC limits and the relative percent differences (RPDsl were greater than 
( > l OC limits. The associated results of samples 9907E38-01, -03, -05, -07, -09, 
-11, and -13 were NO and will be qualified "UJ,A2,P1." The RPDs of 1 A
dichlorobenzene and 1 ,2,4-trochlorobenzene were also > OC limits. The 
associated results of the samples listed above were NO and will be qualified 
"UJ,P1." 

Data are acceptable. OC measures appear to be adequate. The following sections 
discuss the data review and validation. 



Holding Times 
' 

'• 

All Analyses: All samples were analyzed within the prescribed holding times. 

Calibration 

VOC Analysis: The continuing calibration verification (CCV) percent differences 
(%Ds) of acetone, chloromethane, 1 ,2-dichloroethane, 2-butanone, 2-hexanone, and 
vinyl acetate were > 20%. All associated results were ND. Thus, no data were 
qualified. 

SVOC Analysis: The CCV %Ds of benzo(k)fluoranthene, benzo(g,h,i)perylene, 
dibenz(a,h)anthracene, indeno(1 ,2,3-cd)pyrene, pyrene, 2,4-dinitrophenol, and 4,6-
dinitro-2-methylphenol were outside QC limits. All associated sample results were 
ND. Thus, no data were qualified. 

Blanks 

VOC Analysis: No target analytes were detected in the method blanks except as 
noted above in the summary section. 

SVOC Analysis: No target analytes were detected in the method blanks. 

Surrogates 

All Analyses: The surrogate o/oRECs met QC acceptance criteria. 

Internal Standards 

All Analyses: The internal standard (IS) areas and retention times (RTs) met QC 
acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

All Analyses: The MS/MSD met QC acceptance criteria except as noted above in the 
summary section. 

Laboratory Control Samples (LCS/LCSD) 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Other QC 

VOC Analysis: In the trip blank (TB), chloroform was detected. All associated results 
were ND. Thus, no data were qualified. No target analytes were detected in the 
equipment blank (EB). No field duplicate was submitted on the ARCOC. 

SVOC Analysis: No target analytes were detected in the EB. No field duplicate or 
field blank (FB) were submitted on the ARCOC. 
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N6· other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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Site: tR S';~t. 9SJ 
1 
TA-l 

.1.Rt'COC 6 0').1 8' 8 
,, 

Sample 
I Fraction No. 

SAMPLE FINDI:'I/GS SUMMARY 

D:lta Cl::lssific<:~fon· 0 I I"'" (.l""' IC.. 

I 
DV 

I Analysis Qualifiers Comments 

I 
I 

,...v'o~e. '. Sol!.~ a.\hl keJ SDN<,J sl.,<e l ~r_d CL'k._ _q~.otd ;..(,Cct+-,'CJ·'\S' . (. 

Do..\o. J& ..UP,L~~ ... 
I 

Qc IM~''" s ~.t~.s "-llP e.cv- ~k a.tl ril 0. n+e.. 
I " 

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

Analysis· Cse \'alid test methods pro\'ided below or if the result applies to an individual anal~1e within a test method. 
use the CAS number from the analytical data sheet. 

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

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

Test Methods- Anions_CE, EPA6010. EPA6020. EPAi.:liO'I. EPA8015B. EPAS081. EPA8160. EPA8260-M3. 
EPA82i0. HACH_ALK. HACH_ N01. HACH_N03. ~!EKC_HE. PCBRISC 

II 
I 
I 

I 
I 

II 
r 

I 

I 

0 
...... 
r.JLY 
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GJ 

GJ c: 0 GJ GJ 
GJ c: Cll GJ GJ Cll .c: c: c: c: 
u £ a; 0 Cll c: Cll "' c: ·c: .c Cll .c: N 

Cll 0 Cll e c: a. N :c c: 
N N:C 0 0 rn Gl e ,.._ c: a. ~ Cll 

rn c: 0 :c .c I G) 1.0 
<II ' u u B 0 U).O 111 N 0 u e m <II :c u :c :L~ 

c: !X) .... 

ARCOC #602188 0 9 c: u '9 0 "' u Gl I 0 
0 o-N lO <II :§_ > I N N"fi > ,.; ,.._>, lO O.c .!!. 

Organic Analyses ~ U) m ~ ~ u ~ •t: 
"f .c ~ r}, !X) '9 ~ :;} 
~ 

a; 
~ "'f 0 ,.! "'t_ 

N 

(VOCs, SVOCs) ,.._ .s 0 ..... lO M "[ I lO . :::. ,.; m M lO ..... 
Sample Number 

,.._ . m co 
lO ,.._ 

043790-002 T1098-GP-017-3-S UJ,A2 5U,B UJ UJ,A2 

043791-002 T1098-GP-018-3-S UJ,A2 5U,B UJ UJ,A2 

043792-002 T1 098-GP-019-3-S UJ,A2 SU,B UJ UJ,A2 

043793-002 T1098-GP-020-1-S UJ,A2 5U,B UJ UJ,A2 

043794-002 T1098-GP-021-1-S UJ,A2 5U,B UJ UJ,A2 

043795-002 T1098-GP-022-1-S UJ,A2 5U,B UJ UJ,A2 i 

043796-002 T1098-GP-023-1-S UJ,A2 5U,B UJ UJ,A2 

043790-001 T1098-GP-017-3-S UJ,A2,P1 UJ,A2,P1 UJ,P1 UJ,A2,P1 UJ,P1 

043791-001 T1098-GP-018-3-S UJ,A2,P1 UJ,A2,P1 UJ,P1 UJ,A2,P1 UJ,P1 

043792-001 T1098-GP-019-3-S UJ,A2,P1 UJ,A2,P1 UJ,P1 UJ,A2,P1 UJ,P1 

043793-001 T1 098-GP-020-1-S UJ,A2,P1 UJ,A2,P1 UJ,P1 UJ,A2,P1 UJ,P1 

043794-001 T1098-GP-021-1-S UJ,A2,P1 UJ,A2,P1 UJ,P1 UJ,A2,P1 UJ,P1 

043795-001 T1098-GP-022-1-S UJ,A2,P1 UJ,A2,P1 UJ,P1 UJ,A2,P1 UJ,P1 

043796-001 T1 098-GP-023-1-S UJ,A2,P1 UJ,A2,P1 UJ,P1 UJ,A2,P1 UJ,P1 



( 

VOLATILE OHGANICS: Page I of2 
SW-846- Method 8260 

c 
·h. .:.( ~'-ill.~: _ _}__ 

,M .. \.- .. ,.:~ 

~1.. .fU:S •. 

SITE/PROJECT:~~;~ ~9 TA -( ARCOC II: 6 o;;H 88 
LA BoRA ToR v: _6 (, • LA soRA ToR vREroR·"---,. ~~-:-=_-Cf'J.~_-.o_·_u-=-1---=f1=----

Min 
IU' IS GC/MS 

Name CAS II I 
Chloromdhane 174-87-3 1<1.10 I \7 I \1 I 1/ I \1 I J 

I IRromomelhane (74-83-9 IO.I 0 I /11~1 --..1- r---=-.7-1 -\~I I 

HV T'' -'-',!. -o•l 

-"' ·-.0~ -,o 
-,; 
-rv 

_11l!x_ I .I 

l~fl!f.nyl~~~llr!d.ti:lt~i~ii:ii;'im•it~7S~I4::i1f11BJ~;!9:tqm1.:1~:~~·,rl!l:f\l[J"" .. :..:.'.l .. '/ _· . .;..;·.:..:~!•"'·';"-:J.'t:~""'-f4[=-T"'"•:'J.'I"'"}~·]..:.:::...!':"-i,l_: ... t:"'"'•:::....''.....,_"'""'""-'-="""'~""'"'"'""'~~-'-"'-'"""'C-1-,;~ 

HChloroelhane 0.01 J .Jt- - I R~.z==,_,_, __ ¥ _ 

c 

I TAL 

v v 

melhylene chloride (IOxhlk) 0.01 ./ ~ v -~ · -
:··· :!~!~~~!~ri~~J.i:1i'·-~·- '"ii~-.: 1l~l~t!IAi~1~1b'ti~~r:~1tkf·'ii:~'ii~-~,·;;~-'j'·\•:r~;,piLJi11~··~4'.'1·;,n:!.'•jhlillil~tr~"';IJ1~~~~if;t~lt~~11~i.jW(L~~£~j::!\~IHI~~!1j'fr.p;:~ 

lia~r·:c. 1 .u:~.;h 
1--

t':-<iiitfj I•Li.Ji 

rr.f· ~i!!i1J~tben~;Ji.H1HE."f1J~; W~5~~ i'/'i~: o.l!l:~:f . .'ifi.~ q~· i'H7TV' •i;V.;:i·J.:~· ·t: ,::,. ~:·,:· :!f~ :tVi_ ~-: :.\1-l.E'rM ~ .~ :~ ·:,rn_ i! ,\' :r;l~~~~i tl ~!7T UtJH; :.;·V·t:i.: 
r·~~ ~~~~J~~~~~~J!t.O~~~-~f~rtttl(~~]~·t~J {~!~~.~~·:.; k;~~! o.:,OiJ~. ~p~ :~~·:.: :\k\.tJJ/~ f ~\:.V•.i:~·: ;~i:!:~~ :t· ,: .. ;:~·; l" ~-:~. ?JJ: :~.~~·!;-~~ ~tt:::1~ij 'tl~~ji;~H 1 ~~i·~~d~~ ~-t~t ... ;~.:~~ -~:-; . .,:! .. 1~:.t i~~ l~~ .r:~~t ~~ ~ -t'·:.i!... Jtt~·~~~ :·. ,; :~:J~~
n: chtoio(otbi f''•:·r~:i·r.lii!f~ti:r.r-w: 67~6;.3 :J~Ji: 0.2,!Jiii;; ~~! ;~: . .. ~;r.i f·:;:tv,-•; ,c;:;:Vft·:::Ji .;; , ;,;.; ~··~; ;,;~ 1 WF1J :J:"•}~W\. ~';ilti;!H!f~~;,;,: \tc-!:f!iY..t ,;:;~,m:f :r::·: ·,:~, ~. · :.~- ~ n:~ .& .~: Ji-1 $l·'!}:li"1 ti~··t:~~
! _, 1t2Wc!!lf!t.O.~!IJ~.rie?~i}rlJW$f£1 t07,'.(!6~2.mt.t 04Qi:::':' IU~l? ,~.:!i f:.i~\/!:ir: :~~' :i/>.r:';i:;:l }" ,y_ ,:.~ :::it\ ;:·J! 1:~!1iiJ ~N1.1'-1'! :~.l~t,HJ; ~:nf!~·l~\!li~' iJf~ ~%~ ;~;~. ;.:.~l· ::\ ti ~'i\l.(ffi .r: 1 .~,;,,ro: ·"~rl\~;:IJ.'. :;.~:W··:. 

1,1 i¢ z.~""••n.oqe(l~ib!~)\l}l)',~l$~~~:i 7~~~J~3JliJI:(~ Q:flJ~t!llU:r. Y.J}l; 1'l"'tJI'~f ; '~)(p;~,;~ .~s;~t ;1r;· .'i'JJ;. 1~1:r~ rr/lSil'!.'! ~N1ill!li1fi~- ~~UP.:' lrt-tl'Jit~ ·;,t~ .J!'7~! ·;: ·=-~ ;"Jlr; Jill ':N ·;::,;~. :~;~'Nt.~· ::..trr..u ·. 
12 1,1, 1-lrichloroelhane 71-55-6 0.10 J' v' J 

~t ... ~n. _c t~_c: or ~~ ii'~. ·~:~!11~·2: ,Q· t c.;;.., ·,J ,•. '-·~ff't .' 1: I ~:rh( !:.:l:V"~- ~..-:.::..;,::n.;~ ! ·,I'; ~~~ '! LJf, t .. :.f,.: .li'·!~ •• ,.;!~,ib\r: ;.·S;:.iif":'i•t %L~ ~S&"7T-; ·"';'·} ~ ·'-~I'' 1-i;....'if.j •ilt ~.;, :~.s -~~.-it ·r;..·t·t~1··~-~ pt. --~~·· . I , .. h. I .. 1-d '' ;./ ···' """ st:.·2_3,.'-_S l{~l.,O•IOJ'1il; lo m1f'"'' DT.-";Y ,--:---:-. F.fi• r::;·r ~I T' 1 .... ,. 'j·: •.• , ...... ;·'·'-'l~··:·r~·~·i·-r·•: ~-~J rr· 1"1 l''l''T l I ,. ' I ' '' '. J, ,.-;:;:; .. ~ 
IJromodichloromelhnne 75-27-4 0.20 ./ V 

r~ !:J.~!~'i~~~!~?r::!~l~·f:<r~;~ ;~~~1jc~~::~rm~~~w ':~i ;~~:,1· t1!'1'jh lv~~F'PITITQ~I ;tHi\jt,J~J,il'~fci~l~l~l~'f:l~j·:~!.: ITIJTir ·U IJI\lhl'irin·~-'~l'':)Zi:H;· 

¥t~1~:~!:~i!!"~~u-~~u;r.~~:Aii m~~::r l'i pt!', ~I- ,:;,; j,;~~i9t: I ;f:!~· ~~~} 
2 11,1 ,2-lrichloroelhane 179-00-5 10.10 I I I -./ I -V . ; 

' 2 Reli~li~ :'}\ / ·;.~.~··1': -i:·;•·> ?'~~2;':1l', O:S~!Jf •,lii.; il~:, 1:.::V, . '\/;i'(' :·~ :,;;:~ 

1: ~::!~'""'"''"""' :~:;~2-6 : :: ~ -~ ~11§1~~--J 4-melhyl-2-penlanone 10!1-10-1 0.10 ..,/ -J -- - ----
J 2-he~anone 591-78-6 0.01 ./ v 1-- --- - ----

3 Htrilchlo~ot'tbene ; .,_,: _:':'-'·. !77-18-4' '·\:, 0.20.t'l '<.:'•: ·;;;{: .'J:.v .:: J.,:, ·, ... <·I :;'i:': ·;(:i.. :.~ ~:·.:1';. ':;:4\-J'~··· .:JN,: : . . . •' ' r '.'' -~ 
J 1.1,2,2-lelrachloroelhane 79-34-5 OJO J v · · · -- · ' - ~ -·-· '-
3 loluene(IOxblk) 108-88-J 0.40 -.,/ ../ -J \1 v ../ v v' · -- --~ ----

:ill:l. v.rVi·"· lat'lllfii~H·wrill'--1 -I I I'T"'"J'''--1"'"'''1 ·· .. , >I ~ . .' ~-~~·· J~'"f .. ·~~~ .~L; ~ ·,.·.···,.•:-;.f-!!-:~ r\·-,~.i··~ ~ 

3 C~lol'obeitztne 1_ !08-90·7 0.50.· ;·~ ,_. ...~; ', :if J , ·' ' J ; ·t/ i/, . v !;;~,:r :;V.> . . 
J Elhylhenzene 100-41-4 0.10 1 ../ 1~ \ 1 ~--
J Slyrene 100-42-5 O.JO ~- ..)' -- -- - --- ---
J .~ylenes(lolal) IJJ0-20-7 O.JO v -.,/ v ·- -·- ~ -- ~- --· 

1,2-.dicblnro~thyleoe(t(JtaJ). 540-59-0 : · 0.01_ . · v . J . v'. ! , ••. - -- -~-
1-chloroelhyl vinyl elher II 0-75-8 Ill"' f\)~ N A. ~ · .. ' - ~-· ·- -- - -- --- ~- -~ 

v,....._ ~,,~ l1o~-o~-'-\ ·" V. ,/ 7 --7 - - ~r- -it _2._ ~ J. .. 
1---t-------t---t--t---r--t---r-~--i 1-·-·-·--·· -··-. --- . 

Comments: 
• ~I) i~J A.~· <S-~·-l'14 D"' .f'\a. (.0(,. _#A ~ fJ,,, A 1', 1 .... t,t._ 

REVIEWr Y: -~-- .-..,...~-~--= ·------· MTF.: _ _!!?_(__? {'_f'_?_ __ __ _ 



VOLATILE OI{GANICS: l'age 2 or2 
SW-846- Method 8260 

/{Gall"•~ I~ 

SITE/PROJECT: fR S;'k. 9~ 1 1.&.-1 ARCOCff: ____ 6Q}J.[g _____ ~-~---
LABORATORY: G~L LABORATORY REPORT#: 1'10 1£3 fJ 

~ -s te R ry and Internal Standard Outliers 

Sample SMC I 

1.\\ \ 
... • 
\'c¢<;<!-<.A 

SMC I :-4-Bromonuorobenzene 
SMC 2· I 2 Dich'owo'IMAII lfo4 
SMC 3Foluene-d8 

('1;""!;..-~l...ut..~--c. 
Comments: 

' 

SMC2 SMC3 IS 1-area IS 1-RT IS 2-area 

IS I: BrtJII!OtliiO!tJIIIBII:IIIAI ~-,-~,._._ 
IS 2: I ,4-Dinuorobenzene-4~1 
IS 3: Chlorobenzene-d5 J 

--=::::::::-..- - --~ '5?'"""" ~ 

c 

IS 2-RT IS 3- area IS 3-RT 

~s .... ~, 
~ ... l,t,ru.h~ 

·=-;=..._ .. ;al-lc.T'D-.1,4..~ ... ._ k..A. .._ 1-;'-,';.,l cc.l.~ A.( ~ K _._;..._~-. "I( ... ~,«. 
~·-•J-:s ~ ,;VI) ....J. ........ ~,..... r'-.6·'·-t-.~ ''tA J, .. 

='?:J--~K-1---e "•.C. • Ctll ..Yo/.) '7J0:.0/o, 1111 .. ~~c. ~ ........ ,~ ~ ..vtJ. 
he. cL:........ ...-c. •{'·-·· t:."l:.ef • 

_Me. It-a.( tll .... lc. ~ 

:::} ~.,t..-. ot:.-l..(.,,_,;(.._ '-""6 ci....k. .. ~. lfTt &)~c.t:. h'~ ... t~ -....... fOS;!-,~, L 

)1a "'-"- CC)"'C., I .c.·~ ltl, -1 '"' .. ,, 'x. -rc...u.t.J,~ .. 5U.,Il.'' 
l"'lSI-""5 I) ' 

:::::!> ~~--- &....J l,t-..lo'd...IO'tO.~ ""'.l o/.~{t, ~ be. t:-.~~. A•t ...... )< .... ·""S 
~ ,vi) ~ ..... It ~.'ll..c···.r"-' "t..t 'l', AJ, ,, 

~\:·' 
~GC..C..I"b.fcr,._ ~ cLa.k....k_l ,__ r\.. T/1. 411 .. )'7•·~ .-c.-• I~ ·~ 

/liD • f't...s, """ r..kk.. W<I'C.. 'flu'•l,-.J,~, 
/,/.,,I • e 

(_ 



( ( 

..,... en uc...-r~ ·~ 

"'~tr:.: o.r ... eops 

b"'"1'.._ ,_.,J~! I ,V It- _}lj ·- ' I I eu r 

VOLATILE OHGANICS: l'age I of 2 
SW-846- Method 8260 t.Ai 'I(J.:J/1 1 

SITE/PROJECT: t.R$;k1i f~-\ ARCOCII: "?'J.)'I,IJ9- 60li'68 
LAilURATORY: --& j;::L --.----- ---- LA BORATURY REi;oJ{Yii:-9401£;~--

IS GC/MS 
Min 
RF 

lnlercepl 
Calih 

RF 
Cnlih 

RSD I R' 
CCV 
%1) I I.CS Mr~hnd ltcs I LCSD RJ'IJ 

Rlks 

II -I~ (Tf!,\ 

m 

MS 

(' 

Name CASH >.05 <20% I 0.99 20% 

;., ~i.7i:;:3;il"''""'''""'' ;;!:; i\''" ;~ .• :~., .• ,~,, ~~ ~ -:;;,;;: ,.,.;; I~: .;:~.:: ~~.::.:; ;.G;; ~ ' " 'I 
1 Chloroelhane 75-00-3 0.111 (/ v v 
I melhylene chloride (IOxhlk) . 15-09-2 0.01 J . ---;,-- J ,,_ ~ 

::( :~:~~:;~~~~~i~~~);~li;W£t*1fij~;;f ~~~:~ :jj,~l;j ir.~')} i'! ~K•£ •i·J.~ '·'' ~ ;'''koll~y~· jf,( ''!~-~~ td:Li .'oo1ioi.~i' -~ ,;j ij:f~.~~;J,' Jtd ~ & MJll~ ;il; .: ~~: ~ ::q:i..t_ , , ;)~-t-{ 

!:i7 l;t@.lrhfritji~lhrriej-~~~:.!1/.l!itl'< 75"35~ r·.:n Oil~?i·~ i~· ;!tni rr.:Lo.it .r::iVI.'i'F :_.-, ·:r ;~:.; ;~'[! .~v;: ·;v.;.i jc':V!'.; 1IB I!~ 1TI!m; itl1't:: ~11' ljj.'f;_l\ ~{: :r~- /~ ~ ~ 
I '. Ji l•dlrh'rii-br_lhiilir.· ••v?.f''_':f·'" 75-34. c) . J . ,,· o;JOm I ~1'~ i;l=l~!l1 iL·~'·"···;'It'. t:::J-"'1\" .... !"!' '"'\1 \\:~\ .w-:1; 'an.,, Ui ,. ; l'' -~ [} ... ~~~·.' !)f. ;'1:' ., .v ''}_ cu:, !' ·'·'; ',. ?1'1• .··, ~ -~ ~•"(', .. 1, '·I '. r ; 
G~' ~~~ioror~/~:J:~r:,:~;Jt-t;.\'l~·i·.", 61~(!~i ·~::,;·_: o~io;!;.. ·~i; · '-~~:i· ft·!~ .. ;i :.:~:::~-~.: .. ~i .!.: • : ,~di~~; 't1:i i.~(~r ~~;!~}~,; ~r:·:;r, i rt~ m :Mi.~~ ;·~ ·;;~ 1r~·~, ~: ~:~ :;tht i¢'i : ... ~,~ii;l :~-~~~/.c 
!>lll~!di~Jl!o~~t~liaheHf.lt~'ll!~i'·;,, IO?,.;!J6~2)i~·li o,!o.>.~-n~~·Hi:!::.H L11!V':H.' ·.·. i~c}F;J~~-~·WiS.•I.!r!l~n Silt\'~· .·;r.;i!~1 ~:t-ii:Filil:}~HlHit .ffi ·~:·· ."£t;f. :ii~\; \' .f1: 1,1 :; _;_~Y.<Il'i· ··i.l;~: .. o;;, ,:;:.jli.,'~ 
H;i ~:hu·~~odc(JOibl•l~ItfJ}~l~~Hi 7~·93-3 ;'?l.;l, o.QI\~l :f'iJ-.1 d.~.1 f • .t~YJ:iti i't:·r,r::H; ·v.:;r~ :;.~;,~lif ~'-::.:. J.'-:1;! ·:rii.J~ ·~l'li i!t ~!illiflil~i 11:;. !t~, .' '#.";. 1;..::··~ ;f\'/':"!J:~ ;,a. 1.;,:H\ .. -\rtk~ 
2 1,1,1-lrichloroethane 71-55-6 0.10 ../ ;,7 -V 

'' ·b''·j··t'~bl'"'-'d··,·r-:o;l•to"t'·S6235 o.; •. ·OIO''·•·;·p ·'t. '''''''· .. ·:.~ ;·•1 ' ' " ; ,:, . .- . . :·:_,,, l'h'' ·'f \'-"""'·<·'"'''"''-i-IP:.o. ··· +-,---:,-f-hcl,-,-,-h-,.Z.,,-,;,··:-:J-I·h-,1_,-,--t---, __ .,-,-:.-h_ ~.~.':. o,n; ~.r.t:_ pn ~h .. -;:- 'l.{-1. • - ~-:~-~' •. r~~·· :ld....! ~i1f~- .:'}.-.. ~-. _f,· ·.·•. ~.V:.:i~- ~ ~ ~ :i;..~- ··~···-·· :. I • ... ~--i- .:..J..Il ~ .. ~~ :..1 ll:lr-1l .. lj~· ~ .:._~~ ~ -~Y__:._···· . ..;,[··· ~ 

:~ .. !'~17~·~"ir!~~;~;!~~P·d.!.;;;,, ~E~~~-.-~·i,. H~~~~ ·-~· ('~f .,r0·<t· . i,:·j:,r:.~ 1 n~~ n= . . ;.ii :~;~~(, ·~\·~,. .. _;~: 1~ ... \ l:t;l\!1: /F.;~~~~~ .i~~-. ~~_jj~ lli'~ ;i;;,{;~ ~ 
zH Tntblor,;ltbl'~~r~r.:~,J4l!f·':l.;~t 79~1:-6 <".r-!:1 210~ ~.t!~ ,~\1i~ir~~iit.~Ji .,~•'-Vi j~.,,- ~1. if'· \~· . .;-~-~ ·,1.\fr.,_ -''\¥; , V.:rlvr 1 ~~·•rwl~"1 ·~~ -~ -."! ... , : •.1 -~..-:~·· .-'.'1.\lll~ .:,:t-1; 
2 Dihromochloromelhane 124-'IR-1 0.10 J ___y~ __ 1- ______ __L ___ ---
2 1,1,2-lrichloroelhane 79-00-5 IUO . _. . ."!. 1/..--:: . • • , _,. __ . • ... - _ _ ... . . . _ \7" - --1 
h ~e~!-f!J!d~W:n:·.t!!' iW'Hi;;\!· ?1-43-2 -_:; ~ O,~o:!rt :'} ~!iD4L ) ·oJ'I._ !. ··: ,.!,I ''; "t/ ;\71~ .i..1,~Ji!_ ~~ J:t .~·· ~ -~ ___:_:_ -1-- ~~. 1,~ ~ 

trans-1,3-dichloropropene 10061-02-6 0.10 ' ;,-- ../ 1--- -f----1- ·+- __ ~ ______ _ 
2 IJrornofonn ?5-25-2 0.10 J V ./ 1--l- ___ ·-f--~ ___ _ 

J 4-melhyl-2-penlanone 108-10-1 0_1 0 1\1 ~ · ...! ../ ' ----;;;r--
3 2-heunone 591-78-6 0.01 ./. ..,/ 1.\f."r -- ~ - --;::r- --== 

th~ ·•·--·~":.c:.·• 1171;;8~4 02Q" ··''"·F· .I i#-'·. '· - •'•••·· ' . '• I• 'o •I• ... • ~ 
~' i:~:~:~:!~;!~lo:::,h~n·~•·•·,•~~-(. .. 79-;4_; . ~ ' '<?' , ~ ~ ..... ,,· _, .. t --'-' - --= :._;_ i!.:. L-.J~~f-!1! -,~-' - = ::- = =-./" __ ~ = 
i ~~~:~:~e~:':'!~:,.A,;; J,!_:h ~~:::~:~ ~;~~-'ti_ •t •· ·~::'~ j ~ ·_f -~ ~f-- _;_ I ~ -~ _ :.i ~ L_ ~ ~ _:_ ~ -=-'==~~I 
J Ethylhenzene 100-41-4 0.10 .J __v:_ _ __ _ _ __ _ _ _ _ __ _ ___ l.o""': __ _ 

~ ~~::::{lolal) . :~~~~~:7 ~-~~ ;,. ~ =?;=--I------ ---- -- -- -- -- = __ ;_:_ ~ _-£J~ 
1,2-dlt:hlilroetbyl~oeCiot~l} ':- , 540-59-0 0.01 ·; .: ~ . .{ _..[__._

1
_'--- - __ -._·:. __________ ~ ~ __ •._ _ __ _ . v 

2-chloroelhyl vinyl elher 110-75-8 N~ N"' iJ A IliA /VA __ __ _ _ _
11 
_____ ,..- _ V -,v _ 

\lJw..t a,...1. .\.. {08--o~-'i NA ./ ..1 ~ v _ -1-"<--i..J'-- __ 11_ -- __ 14 I _\7 

Comments: 
(J lllSIAAF,,) ,.,---'e.-J. - ,.. '-fl.. S....- ....... ~ 
~P· (. .... w .t..p s--!. ... .-.~ ""' n... ~. 
0> £-.,t.i o.c. ~ t, .....t Tl,, 

50G; ell Oc... c:,.;kJ',;ao, ......,..._ ~, 

__,_. 
~-- ./ 

--- ·--- '------
AO·: I(;,, ~~~~ 1,., .~ .. 

1AJE: 10/7/?,F 



( 

VOLATILE OltGANICS: Pnge 2 or2 
SW-846- Method 8260 

~~-: <r(ltt>C<Aj 

SITE/PROJECT: 'fl\ S;\c_ Cf9--4~-- ARCOC II:_}_?-?:~.:_~ 30 
LABORATORY: __ G'-L LABORATORY REPORT II: "t<lO"l ('3~ 

Surrogate Recovery and lntemal Standard Outliers 

Sample SMC I 

' ~l! .......... 

(\ l 
"f ~:>7'-'" 

SMC I ~11romo0uorobenzene 

SMC2:~ 
SMC 3lfoluene-d8 

I) ,t,•e -.J" t..ott....-\l....a. 
Comments: 

SMC2 SMCJ IS 1-area IS 1-RT IS 2-area IS 2-RT 

" ........... 

~ 
I'... 

........... 
......... 

to-.. 
........... 

!'..... 
............ 

" " 

IS I: 8tomMhlereft'lethttftl ~t--.\,.: ... u-. 
IS 2: 1,4-Dinuorobenzene-..\'t ~) 
IS 3: Chlorobenzene-d5 

~ 
q f\0/ T1 

( 

- .. 

IS J- area IS 3-RT 

-l 

' """' "' "-.. 

"""' 
-KS ... _...,..,.'t 

CC..\J 01~1) I 

.-:'"? o.~~h-.1 c..t...lc. ..... ~k...t., I, l-4•"..Lion:ell.s.-.t., "l-4KI2A.C."...._, .,...{ 

vt..,l OC<!....._~ "'-.t l'"'J•r.,el ...,. ,.,.,o. 411 ,.s~. -:.-,1. ."T5-1~ 
....-. Nl) -. tc-.s,"'•'l•k. ~ 1 ....._t,r,...__._ 

~ ~-~·,. .. . 'r-1/ ~ /r.. 

c 



( 

SEMI-VOL,, TILE OIU;ANICS: l'age I or 3 
SW-846- Method 8270 

( 

,. .J S-ru.>: _-2 

A.( ... h\ : s..e.. 

SITE/J'IWJECT: llik.'lt.f~:.~--- AHCOC #: ____ fQll~_t ________ _ 

(" 

5-'--fu. 1: 0 s • .('_ .I lf'i1Hr 3'!,- C I . ~ t =~: 
-OJ 
-o'l _,, 
-·] 

LAUORATORY: -~lL __ LAUORATORY REPORT#: --~~0-l'-'t:-~1=~~---

IS I RNA CAS • NAME Min RF lntcrccrt 
Calih 

Rl' 
('alih 

RSU I R1 
CCV 
~.ll 

>.05 1<20%/0.991 20% 

M~;~;d ltcs I 1.csu I ~·~~ 1 MS 1 MSD 
MS 

RPD 

(}) 
Field 

""" RI'D 

F.q. 
Dlks 

l'icld 
Dlks 

TAt 

I A 108-95-2 l'hcnol 11.80 ,t./1\, v ./ J -J 1/ ---/ --;} ~ I~~ /V4 1/ I.ML :Z: __ 
I AN II W~ ""'"""'""hrl.lh<o 0 70 ../ ,/ ' ffi 
~~ .. :~ · ::~~;; .; :ir:=~~;W.,\;1 ;;. :.~ ·'1 :r ,v ~; ~ }'•i~:a !< i!h r~ &~ 1~ •• ;~. :~i ~:: I~IIWIIJiil!lli • m i IJm:illli~ 
I BN 95-50-1 1,2-Dichlorohcnzcnc 0.40 • / / I . I I 
--~--~-----~~--------~-------1------~--- ~ v. ---1~~ 
~ A 95-48-7 2-Mcthylrhenol (.:; --u,~l\ 0 70 V V _ 
~ ~ 108-60-1 his(2-chloroisopropyl)cthcr 0 01 f- J / lf If U I I I 
I A 106-44-5 4-Mcthylrhcnol 0 60 11l:1_ NA Nil; fl/~ /\~ lt:Jd 

I RN 621-64-7 N-Nitroso-di-n-rrorylaminc ll 50 J V J "/ V V ./ ./ -;/ \/ ~ 1;,, ~'L~J, 

I . : ;IJ~~ .. 67~~~~.~.;~: ~~~~.~~"l9.·rg~t~lii!c~;.i;;\!.;!·"~ > OJO' ;~!t' 0, 1 t~~ :·\Y.n' .rx;!U;~.::: :r~ ·~;~J ~t~. :~::. ··-~~~ .,n'l~L~ ~ ;,!,1, ;·J, ... ~~ ;~J~rll.RMit~~lfl!~ iij~' ~· :M.\ mWl.f.E:tiWr1 
~. ~N ~ ?.8:95"3 ·:_~. Ni~~~ru.{~~1~a.:~~~~,~r ~;:~' ;;·. 0.2oA;.;~ •. ~tf!.i ·ir~~;. ~'.:V11 ·~U1;:c'~~': ·t:u:~~ titK1 qn:tt.:r ~,~~.:1· .. ~~~~ ~~J!f .:~~~.~~~lfi~· II~~~~~ 

~""' ·~~·"' '" ~ " L 33 I I I I I I BE'-13!J33 ~~~88-75-5 2-Nitr.ophcnol 0.10 V _V_ d__ . ----
2,4-D•mcthylrhcnol 0.20 /vA ...J!'_ 1L_ _ 

~- ..... lbis(2-Chlorocthoxy)rnethane 1130 V ,( I 1 1 1 1 1 1 I J--1-f-H-J--•-•-•-•-•--

r_-- -- - F·4-Dichlmophcnol 0.20 ·./ v' fU3 EE~I I I ,--~----·-··-·--·-' . . . 1',2,4-Trichlorobcnzcne 0.20 v V _ J V ./ V \( J",D 
_JNarhthalcnc ~.70 ~ v' __ ---1--\--1~-·--•--•-•-•----•-

4-Chloroanilinc 0.01 / v -'-
--I llcxachlorobutadicnc 0.111 ~ Jf_ 

4-Chloro-l-mcthylphcnol 

~l-iN-'' 05-6 7-9 
2 RN 111-QI.I 

) ON 77-17·4 ---
J A 88-06-1 --
J A 95·95-4 

-·-.. -·--1·-----· ---·--

-1-1--1--·-·-

2-Mcthylnaphthalcnc 

. v (jZI71Tiv~-:-l-l--·-·-·--· ·- ·-- ·-·-____3L._If--t-t- - ___ t_L__ V 

I • I lr-+--u 1-,·=1· -E· I' --:1, r~::::~:~-: . ·-· 
~·-·-· ·--

1 .., _L I' -- . - ---

llcxachlorocyclorcntadicnc 

2,4,6-lrichlororhcnol 

2,4,S-T richlorophcnol 

Commenls: 
(!) Nr. ~"'J J.~. or ~ s.~ ........ ~ o .... "' cue:.. 

AI-' ~ ,tl<>t A,..,~t .... ~t, 

~ 

~-·- flA'I F· lfl/7/9'1" 



l 

SEMI-VOLI\TILE OltGANICS: l'age 2 of 3 
SW 846- Mclhod 8270 

SITE/PROJECT: HS;"- <J~, n,-1 AHCOCII: ~OJ.t(t 
I.AmmATORY:-=_-cEI.. ---_I.AUOI{ATOin~ i{Jip(_)j{·l: II: ~=:cJ'l_0"1~ 3G=--==-

NAME Min RF lnlercerl 
Calih 

RF 
Calih 

RSil/R 1 

>.05 1<20% I 0.99 

--I 2-Chloronaphthalene j-ll-.8-0--+j-tt/-A,--1 v' v 
2-Nilroaniline ( 0 - '\ 10.0 I I I I V -1 

CCV 
~.ll 

20% 

v 
llimelhylphlhalale O.ol • / 11 

-I I __y_ I-
1Acenaphlltylene 0.90 / \(' 

--1 , _ _jL_ 

__ , 2,6-0inilrotoluene 0.20 _:L_ ./ _ 
J-Nitroaniline ( .... - "\ 0.01 v 
Acenaphthene 0.90 l/ / ../ 

I _j[__ I 
12,4-0inilmpltenol 0.01 \/ / ___y'_ 
14-Nilropltenol 0.01 A/A. V ./ 

. I I MS 1t1 ,, I ,;,,. ~~;~~d I Lcs I LCSD l :~~~ MS MSIJ Rrn ~~~:~ IJik~ lllks L1~~1. 

~~- '" 
-

-

j=t_l=tl=t-t-
7 J v v' v v 

J ON 132-64-9 Diheozofioran O.RO J- J 
- -- • , -•• , . . . -·- ··" ........ ' t··· "' ....... '", ~,..,.,,.-:; __ .r-..:-r_ 7'" •. -b .• ~, .f-:-s;r.-". t-el!"'~-h, •""'·;~rh,~=7·=· ~-n..,.,·'J<'I ,-;-, ~ ~- ' . ~~··:f.~ ·{;.t ~><;ll , lo!vo -;;;;-1--r:t "<li mr. mrtiJIIII'E. 
J BN 121-14-2 ·: 2-4'0inilniloluenf ,~;}: ::: :•,<.• 1 o.zo,;,:,.,:,_: ,·~1.· <•!r.:-< ~'\/'::: :~·; • ./ ; ,,,._ ~~:'·:! _,;,; ;~.1• 'V~!'· 't1V.~I !\I:·' !"fA' 1\r:~~~i :.L~.v.-J-n: t,t.o# P<h•' r :._f !·;~ IH'fi ~~- .m: 1 Jl:tlbti"Hil' J-"--- ,.,. r .• ' 4 ••·o..••·••· .. , .\..·,· •• -t.~ .,.,, ,. •--~-.1-~.· .A.,t-·1 ~.:~ 4c' ·;I~-- 1 r•.l .,.,t. ,.lf•.d' ... ~·, ~ ....... ·•:• .• W'-11-• .. , -•<1 ·' · • ---J'--"!l••~J-'=1~•!L'!J.!:::.C"'-4=.1<£C.t 

~- ~~ 84-66-2 Oielhylphlhalate 0.01 7 / 1-- -l-f-l---f--1 

1~ BN 7005-72-J 4-Chloropltenyl-phcnylelher 0.40 _L_ V f- -I- --+---1 
J RN 86-H-7 l'luorene 0.90 v' ./ --t-t---t---f 
1---1---J----1-----------1----t--11- -r--I----- 1-1-
1~-B_N_ 100-01-6 4-Nirroaniline {f'- '\ 1101 V v J' 111 

1
_______ I--l-l·- ___ ---l--l---1 

~ _A_ ))4.;2-1 4,6-0inilro-2-melhylphenul 0.01 ..,/ ./ / ·J.l g I-__________ -· _ -1---1-

~~~ 86-J0-6 N-Nilrosodiphenylamine(l) 001 11/'f\ V ../ J ______ -~ ____ _ 
~ llN 101-55-J 4-llromophen~l·p',•eny~ell:er . 0.10 " .. ,--,-_L ~ ~ 
4 ON 118-74-1 H~llachl(l•(lbeMA:':!'i:~ ''h: ' · , OJO··.t· ;,.;. ,,;!-:_L :! :i/: 

re!lii~hlorop~e~ri~!·.'';(:t:··:_,·;·: o.or·n:··-. --.i.' ,___.., 'l'i~lr-'1" , I ::;·;v·:. '· ·,;v J .. ; " 4 A 87-86-5 

14 BN 85-01-8 Phenanrhrene 0.70 NA-- v \1 -1- I __ _ -l-- _ - t ~--~ 
~~~ 1111-12-7 Anlhracene 0.70 I V \( J/ .V r----- __ _.jj _ _ __ J __ _ 

~ BN 8fl-7-l-8 Carbazole 001 r/4; /Vrt NJt ttl/l, _ N~__ _ ---·--·-
14 ON R~-71-2 Di-n-bulylphthalale 0.01 ,_ V _\L_ .J J ____ ~-- ___ V _, ___ ,_ 

~ .~ 206-H-0 Flunranlhene 0 60 _ .,f v v' ~~- __ __ __ __ _ __ -~-- _ ~- , _. _ 
~~~ 11'1-110-0 Pyrene 0.60 7 V a,.l..9 _ ./ J V L ~ V __ __ __ __ _ ___ , ___ . _ 
~ ~ 85·f>8· 7 Butylbrnzylphlhalare 0 01 _ v'_ v __!,{___ _ __ __ ___ __ __ __ _ _ _ _ , _ __ , _ 
5 AN 'l 1-ll~-1 J.l'-Oichlorobenzidine 0 01 ·./ -,/ 

5 UN '~>-H-1 Benzn(alanthracene 0.80 .. ·../ \1 __ --E -~------- -- = ~ ~---- -~: __ _ 
Commenls: 

(D f,j ~ '~--- lJ "'-"". c,. ~I!. s J., ·-;\'\c.) Cl"- -\1. l,O(.. 
.-v~: P<•\ Arr•; ... ~~, 

~ ,___.=-..--. ~~-C" ,.. <--v 7/9•-' 

( (/ 



(' 

SEMI-VO,,,,TII.F. Olt\.ANICS: l'age 3 or 3 
SW 846- Method 8270 

r· 
Mr..l-r."r ·. 

SITE/PIWJECT: f!5,~~. T~_:_!_ __ ARCOCII: __ ~~~!~-~----- __ 
LABORATORY: lP~L LABORATORY IU~PORT II: <f'IO'll:J~ 

·--"-----

Calih Calih CCV Mer hod IS UNA CASI NAME Min RF lnlercepl LCS 
Rl' RSil/ R1 ~.1> lllks 

--- f---
> 05 <20%/0.99 20% 

J 5 UN 218-01-9 Chrysene 0.70 Ill .A. v I} v !-

5 ON 117-81-7 his(2-Ethylhexyl)rhthalate O.DI ./ .,/ v 
6 HN 117-84-0 lli-n-<~ctylphtholate 
-

11.01 tvA v ,/ 

-t--6 llN 205-99-2 Oenzn(h)Ouoranthene 0.70 .....¥- .I 1-
6 DN 207-08-9 llenzn(k)Ouoranthenc 11.70 ../ .,; 
6 liN 50-32-B Oenzo(a)pyrene 0.70 v ...:L J It 
6 BN 193-39-5 lndeno( 1,2,1-cd)pyrenc 0.50 ..! ~ ../ ).tj,o) 
- ---
6 UN SJ-70-J Oibenz(a,h)anthracene 0.40 \( ~ .,/ '}.~._~ 
6 ON 191-24-2 8cnzo(g,h,i)perylenc 0.50 if .,; J ]&Q_ 

nv i).)-U :"1 f..}.- d.;l'-.c. ..... \'-o,d,.,.~,;- NA ./ v' .,; 
A_ lS-85-0 fl. e ... -. ai<. A' ·J ~ ·v -./ -
In .v 100- )1-l ac.""'¥' ~,,o!'L...l'' NJI v v !-,. tVJ) ..-II- (.re.,_lJ t N"- 7 v ,v 

Surrogate Recovery Outliefs g y 
SMC I SMC2 SMCJ SMC4 SMCS SMC6 SMC7 SMCI Comments: 

LCS MS 
Field 

F.q. 
LCSIJ MS MSD llup 

RI'O Rl'l> 
RI'IJ 

Riles 
--1- --1-

NA. v 

Sample 

• I 
I-- 0 ~- ~.~ .A.vp . .,r ("8 s...!-.fk) ~ ... ,U. CCJC., 

r\\ - ._ 
ll.us:;j. r------- --- ---

SMC I: Nitrohcnzene-dS (UN) 
SMC 4: l'hcnnl-d5 (A) 

~, SPtC f'. Z 2-r'lllomplitllul dl f•"'t 
ot>f"'' 

Internal Standard Outliers 

---f--., 

SMC 2: 2-rluoriohiphenyl (nN) SMC 3: p-Terrhenyl-dl4 (ON) 
SMC 5: 2-Fiunrnphennl (A) SMC 6: 2,4,6-Trihromnrhenol (A) 
SM€ 8. 1,2 9iehl~relr·nz•n• d4 fUN) 

Sample IS 1-aru ISI-IU IS 2-area IS 2-RT IS ]-area ISJ-IU IS 4-arca IS4-RT ISS-area 

"'" -' \' 
_\)~!6'~.11. 

IS I. I .4-l>khlmnbcnzene-d4 (ON) 
IS -t · Phcnathr<!ne-d I 0 (ON) 

- 1--. 

IS 2: Narhthalene-d8 (UN) 
IS S Chryscne-d 12 (ON) 

--- ---
---------- f.-

IS J Atcnaphlhene-d I 0 (liN) 

IS 6: Perylene-dl2 (liN) 

tS .. -...-.. 

IS ;-RI Is 6-area IS 6-R I • 

---------1 
--- ==I 

(' 

field 
TAl. 

lllks 
1-------

-;I f- --
.A/I\ 

'-

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

1-1-1- -- --

:-1-- - - --c-
-

- - -
1- - - ----

1- - --1-,_ 
~ 

-1-- --- --
" 1\1~ .. AI.>\ .ltrf'l.c .. l.~ 

~ec 6c. .. k. 
---=9 

d- JL...l' 

P"'r· 



r 

SEI\11-V(h,ATILE OIH;ANICS: l'age I nf 3 
SW-846- Melhod 8270 

r 
I - • I 

tf- 0'\ s"-ff~:-

)-{ ... \1',"). :..!it s.. 

SITE/PROJECT: £R S.i<.ll9 fA-( ARCOC II: 60J.188 
-------.;.-------- ------------ -------=c---

LABURATORY: GtL- LABORATORYREPORTII:_'j_'j0'1'3(l__ __ _ 

r 
<;,.v-p Lt. .uJ s : q '?o "7 €] t1 -1 ~CEil) 

___ffi_ Cl> 
IIINA · · · . Calih Calih CCV Melhod I_CS MS field :L <ASO NAMh ""' R> '"""" ,:; <>:::~ :~ ~~~ lCSI> RrD MS MSI> ~ ~;T, ~~-I 

=_A_ I08-9S-1 
1

1'--he-no-1 ------•-o-_so--l-~~~-"-l-\1- 11 -.-lL_ _L_ ../ 7--;;;;; jt_A ..MA_ ft/ .A ~A/4 ~ --;T =c=-
1 I BN I 11-44-4 his(1·Chloroethyl)elher 0.70 V V cL:._ 

F.q. 
Olks 

Field 
Jllks 

TAl. 

~
95-S7-8 

541-73-1' 

·~6-4~} 

95-50-1 

2-Chlorophenol 0.80 J +-I--!-1-7 ../ 1 v' --~-r-~ 
_,__ ~-;- --

1,3-Dichlorohcnzene 0.60 ../ ;/ 

t.1~Di~~'ilr91iFii:ii~e}r.: .: .:p:;. r o.~9'~!i::;Ji :t,;:;; if~';~ .;V.;P }f;)V,iil.fji ~ ,:;:; i':g'· ~14~! -~~·;. ~i\:Y' · Vl' !~ i~: ,Lr; ~1 aH ~Jjl -~'). ~dW31 t}- i\ fJi . :W.17
\!'"'. ·""i,...?.'+_ .... t.,.,~.m,\ 

1,2-0ichlorohenzene 0.40 ./ ./ V 
'ffijA 95-48-7 2 Melhylphenol ( 0 -t.~';.o I\ 0.70 V / I-_ -V- __ -1 __ 

I liN IOR-60-1 his(2-chloroisopropyl)ether 0.01 ,./ v' / ,V v 
I --- -- --t---t----t 

4-Methylphenol O.IJO N 1\ At~ ...l!1_ ~A, _ _ __ __ 

~~~~~~;.s~;.~~~;~0·~·;~;i~t;v:·:] ~-,~;.,J". ;. IH w~ • .. ~':- ;;j.~U,'j ;jl'<}!~ Jd(l]~ ~-l! ~~~ .;~ :! .t f~u ,t~: ·_.I '. ,~. m; i .rtml~rl;'&-.. 1 ·(~t:~~L ~J. 
A 106-44-5 

2 

2 

2 A R8-7S-5 

Nltro~nien~·!-~'1,'fi:'''i<';;~W~E 0~2d T?· ~! t~l;jl~ to,:;/ld Wlt\)(p/'r1~T F. ! !'; ;~ r': c;~-; ~i f.jgl~ '·.iW'' ;.: 'I' d! l:ti ;_mt:;t=t ij\ wftil! 1i'itt~ :r.,~ ;jT "t?'t ;Yiit1 :,;It". -··--~'1•······~'-':.(.,._ .. , ····t.-•,..·;.:fil·: .4r ... ~.v-.: ... ~,.._o:.1. 1...\.·.··:-=· .~. : ~·t .::t::~----~···;"·.1 ..• ;.1~·1.~ -~~,<~~-::- ··.r.t~~m· ······~····lrJJitfii{:la. : .... ···- _l:jj_ 
~lsophorone 0.40 -J' J I/ _ ___ __ 

2-Nilrophenol 0.10 J ;7 / V ___ ,_.........,..... ---- --~~-
2,4-0imethylphenol 0.20 tvllT ../ 7 ____ --·- _, ___ 

1 
____ L. ~--

his(2-Chloroethoxy)melhane II JO I ./ v ________ --I-I- _ _ ~ --•--

2,4-Dichlnrophenol 0 20 I-- _L_ .J __ --I-,--.-_ _ _ _ _ _ _ _ _ V_ •--

110-11-1 I •.•. •T•khl~l<"''"' 0.10 ::7 -~- ,/ v v -===-=~I = = -= :;: ·--
' ·./ v f-. --~-~---------- __ v_ 

· · 
1
11exachlorohutadiene 001 _ -./ V __ 

1 

____ • __ __ ·/ 

14-Chlorn-l-methylphenol 0 20 V \/ f-. ,/ V ../ _ _ ~~;~' _I_ L I -~ 
91-57-6 j2-Methylnaphthalene ~- It ..,/ '7 __________ ~ ~- = = _ _ _ _ __ V: 
17-47-4 jlteuchlorocyclopentadiene 001 -..~ J t/ ________ ... ___________ .. _ V 
_ __ _ !?.4,6-Trichlorophenol 0.20 N~ ./ l/ __ __ .,/ 
- -- · 11,4,5-Trichlorophenol fUO N" v -V l.1 lt---- -- . - ~ - -~~ __ _ _I_~- I I( 

Naphlhalene 0.70 

-·-A-IIOS-67-9 

4-Chloroaniline 0.01 

P'-; ,4/J/1 "~··· ... ~~ Comments: 
C),t.->/ ... ~1'1 pv1-.·........J .,, SA-t~" b ..... ~~ SQu: 

UJ S~l. •'1 ........ £/la. tV"- J_.,_ W J,_..._/1. or ~ c: .... ~-)\.-c.J o ... ~ Cc.x. · 

~ ---- ~- / llAIF: /0/7/f 9 



l 

SEI\11-VOL,.TILE OJH;ANICS: l'age 2 nrJ 
SW 846- Method 8270 

SITE/PROJECT: _!_~S;lc,_~_TA '~--- ARC:OC II:--~-I_~~---
LABORATORY:_ G.~k_ ________ LABORATORY J{EPOHT II: ___ __3_j_Q_]_f:;.__J,---'-''!,'-----

Calih CCV 
RSIJ I R1 %1) 

IS I RNA I CAS N . Calih 
NAME I Mtn RF I Intercept I Rl' 

-
> 05 <20~., 0.99 20% 

Eq. I Field I-TAL 
Rlks Dlks. ~-

-
l llN 91-58-7 2-Chloronaphthalene 080 

84 lt 
~ 1---~ v ,/ J I~ NA- ,v~ _N__.),. .M-4 ,4/~ ~ 

J R8-74-4 2-Nitroaniline (o·-) 11.01 v JL_ 
J llimethylphthalate 0.01 v v 

Acenaphthylene 0.90 

2,6-Dinitrotoluenc 
r20 I~ J-Nitroaniline { __ '\ 0 Ill 

I Jr -1r Acenaphthene 11190 

2,4 -Dinitrophenol IOOI I ./ I ' 

---. 1---t.L--1 ~ _L_I I I 
v v 

_ ____, __ __.--==---_ __.___loot I I I ../ I ./ I I I I I I I I I I I I i I I I I I I I v 
------ 1~1¥- 11 ../ _L v v ./ LL 

1nm-l 7 v ~ -).1..) IJ 

J BN 
- -----
J ON 606-20-2 

4-Nitrophenol IOOI I "r 1:, 
11ibenzofuran 10.80 I " 

_,o.ot 1\~ / II' _L__ ../ v \/ __ v 1 I I 
0.80 ./ ../ II' 

] liN 121-14-2: i,~-Di(litftltoluenc:·f=i ·.;,f;,';;f: .. ~l 0.20,,
1
1' ,/;,: tt ~,;.;:,( ; -' /. -. i:;!· i.:''):::;\·:·, •;:'f ·~tf.~. ::il •. , -111·~,u- lr~; i_:£:r:.lf}l:'·~~- ]f;[f ii~, !~JI'l1fl! u·~,;- r~,-~ l~P '.'{_,·t,~,.J: ~~ il ~,i 1~~~~~ !~~ l-t---'-t · ..... · .. ····~·,.·.· ..... ,4·,,_,, .,,_ •···· · -~· ..... v.~ .. ·····.J'· . .,._ .. t: ,.r,~·i:l:, '"'·'-Wil·,.f_Ko!l. Yi", ............ .,i':SI'~'CI ·. , ... u .. li1l!f!..\l a .. ·;y~~ :"Wi-t!Pi ~WII1ii!IJilJ.'ti' 

J BN 84-66-2 Diethylphtbalate 0.01 _ ·../ V 1-- L/ -t 
l ON 7005-72-J ~-O•Inrophcnyl-phcnylether 0.40 ;,/ V V 
f-+---1----+---""---'-""---'---1-----1--1--~ ---
~ ~ R6- 7J-7 Fluorene o 90 _V_ \/ a/. ,_ -J 

~~ 100-01-6 ~-Nitroaniline lp-) 001 ,v . ../" ( 1/ ,---- __ V 
I A 534-52-1 4,6-Dinitrn-2-mctl.ylphenol 0.01 V ../ v -1J.O 1- ____ _L_ __ 

r~ BN 86-J0-6 N-Nilrnsodiphenylamine (I) 001 .JVI\- 7 II v - --- t ,------- v I 1=1 
-1 AN 101-55-J 4-llrnmophenyl-phenylether fJ 10 V V I ~ 
-~ •. "· •' .. y;o . r_-.-" .. • t:. "!' ,,._. "·,. ;,; ., . ~.,....--1- . ""' ' ., I • • • ..A'I f.}'t:JI 
~ DN 118-74-1 llexachlotb~nzeile:~ +:·:~;:\;:;,. O.Jq • , Jf !i.i' v .. _-,.,/ L ,', IU ·~l~· >~·; i',;.;~\ ({'• ' ,;! /1·,-_ ; .;,· ~. L_ .:.._: , v.•:·, ,:· il1 •· ', ·r 
4 A R7-R6-s rentachloror'heriol-:-~.;:;:.;ifitr.··:.o.os :-· · ;~; .~ ~ :·, ·,y\ ;: · itt;~J~ 1 '··;·, .. , W:!'/i- :_1 :.· · ·~i··:':' · --tm ":~ r-; : J>· ~~1~.f··.,_~ 

· '·· ~ ~- '·~:.!.:· ··: t/ ·.· v • _V _ ~ .-.•1· ~-;o_rl·:.v .... .,.-.~ -~- .. 1·(_ •.• • • V:1-: 'i~r..-~ ., 

~~ R5-01-8 Phenanthrene 0.70 lVI\ V \/ __ --+--- ______ -7-1--- _ 
0.70 --\- ./ v v ---- _'_, ------ - --·--·-

----~~oo_l __ f-1-& ,1/Jr ,v.+ tt/ft _. ___ ----f--·--·-·-·-· . _,_ 
o_o, L .I v _L_ ________ _,.----~- --- -(/-·-·-

v v t r--------------- -·-·-
-----1---1--1-I_L__ ·,/ \/' v ../ - ---- -i- - ----- -- tt'_. --.--

t I "'" .;- f- -- - - -~--~---- -r- -1- -\- \ ~ . - . ---
-1 L- I-tt 1 ~ ~ ~--;-----~ ~·~t_ ~j ~-- ~t~ ~~-~ y J : -__ - : :--_ 

I BN 206-4-1-fJ 
- -- ---
:\ ON 129-110-11 

' 
5 

:' BN :ill-55-J 

Anlhraccne 

Carbazole 

lli-n-butylphthalatc 

l'lnoranthenc 0.60 

l'yrcne 1160 

llutylbcnzylphthalate 001 
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SEMI-VOt.I\TII.F. OltGANICS: l'age 3 of 3 
SW 846- Method 8270 
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Calih Calih CCV Method 
IS UNA CAS II NAME Min RF Intercept 

RF RSD/ R1 ~.n Blks 
LCS LCSD 
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5 BN 117-RI-7 bis(2-F.thylhexyl)phthalate 0.01 J ./ v 
6 --
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DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

October 7, 1999 

File 

Kenneth Salaz~ 

Inorganic Data Review and Validation 
ER Site 98, TA-1, ARCOC #602188, Case No. 7224.130 

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

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA200. 7/601 08 (ICP metals) and EPA 7 4 70/1 A (Hg). Problems were 
identified with the data package that result in the qualification of data. 

1. ICP Analysis: In the method blank for the equipment blank (EB), zinc (Zn) was 
detected. The associated result of sample 9907E38-16 (EB) was positive, less 
than ( <) SX the blank concentration, and will be qualified "J,B." In the continuing 
calibration blank (CCB) for the field samples, beryllium (Bel was detected at a 
negative concentration. The absolute value was < the detection limit (DL) but 
greater than ( >) the reporting limit (RL). The associated results of samples -01, 
-03, -05, -07, -09, -11, and -13 were positive, < 5X the RL, and will be qualified 
"J,B3." In the CCB, silver (Ag) was also detected. In the initial calibration blank 
(ICB) and CCB, antimony (Sb) was detected. The Ag results of the samples listed 
above, as well as the Sb results of samples -01, -03, -09, and -11, were positive, 
< SX the blank concentrations, and will be qualified "J,B3." 

HG Analysis: In the ICB and CCB for the field QC and field samples, mercury (Hg) 
was detected at a negative concentration. The absolute value was < the DL but 
> the RL. The associated result of sample 9907E38-03 was positive, < SX the 
RL, and will be qualified "J,B3." The associated results of samples -01, -07, -09, 
-11, -13, and -16 were non-detect (NO) and will be qualified "UJ,B3." 

2. ICP Analysis: The MS percent recoveries (%RECs) of manganese (Mn) and Sb 
were <30%. The Mn results of samples 9907E38-01, -03,-05,-07,-09,-11, 
and -13 were positive and will be qualified "J ,A2". The Sb results of samples -05, 
-07, and -13 were NO and will be qualified "R,A2" (unusable). The Sb results of 
samples -01, -03, -09, and -11 were positive and will be qualified "J,A2." 



3. ICP Analysis: The replicate analysis relative percent differences (RPDsl of copper 
(Cu) and Mn were greater than ( >) 35%. The associated results of samples 
9907E3B-01, -03,-05,-07, -09, -11, and -13 were positive and will be qualified 
UJ." 

4. ICP Analysis: In the EB, sodium (Na) was detected. The associated result of 
sample 9907E3B-11 was positive, < 5X the blank concentration, and will be 
qualified "J,B2." 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 

Holding Times 

All Analyses: All samples were extracted and analyzed within the prescribed holding 
times. 

Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

ICP Analysis: No target analytes were detected in the blanks except as noted above 
in the summary section and the following. Barium (Ba), Be, calcium (Cal, Mn, and ...,J 
thallium (TJ) were detected in the ICB and/or CCB for the EB. Aluminum (AI), Ba, Ca, 
chromium (Cr), magnesium (Mg), Mn, nickel (Nil, potassium (K), selenium (Se), 
vanadium (V), and Zn were detected in the ICB and/or CCB for the field samples. Ni 
was detected in the method blank for the field samples. All associated sample results 
were either NO or > 5X the blank concentrations. Thus, no data were qualified. 

Hq Analysis: No target analytes were detected in the blanks except as noted above in 
the summary section. 

Matrix Spike/Matrix Spike Duplicate !MS/MSD) Analyses 

ICP Analysis: The MS met OC acceptance criteria except as noted above in the 
summary section. No MSD was performed. However, a replicate analysis was 
performed as a measure of laboratory precision. 

Hq Analysis: The MS met QC acceptance criteria. No MSD was performed. 
However, a replicate analysis was performed as a measure of laboratory precision. 

laboratory Control Samples (LCS/LCSD) 

All Analyses: The LCS/LCSD met QC acceptance criteria. 



Replicates 

ICP Analysis: The replicate analysis met QC acceptance criteria except as noted 
above in the summary section. 

Hq Analysis: The replicate analysis met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP Analysis: The ICP ICS met QC acceptance criteria except for the %REC of 
K for the EB, which was > 120%. However, the sample concentrations of AI, 
Ca, iron (Fe), and Mg were < the associated ICS concentrations. Thus, no 
data were qualified. 

Hg Analysis: No ICS was required for this method. 

ICP Serial Dilution 

ICP Analysis: The serial dilution met QC acceptance criteria. 

Hg Analysis: No serial dilution was required for this method. 

Other OC 

ICP Analysis: No target analytes were detected in the EB except as noted above in 
the summary section and the following. AI, Ba, Ca, Cr, Cu, Fe, Mg, Mn, K, and Zn 
were detected. The associated sample results were all > 5X the blank concentrations. 
Thus, no data were qualified. No field duplicate or field blank (FB) were submined on 
the ARCOC. 

Hq Analysis: No target analytes were detected in the EB. No field duplicate or FB 
were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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use the CAS number from the analytical data sheet. 
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ARCOC #602188 ";- "'i a) I{) II? 0 <0 ~ 
N 0 tD <"l tD tD ,.._ 

Inorganic Analyses "'i N I{) en N <"l ~ en 
0 0 0 d. 0 0 0 m 

(TAL metals) ~ '<t ~ M '<t '<t '<t M 
'<t '<t '<t '<t '<t '<t ,.._ ,.._ ,.._ ,.._ ,.._ ,.._ ,.._ ,.._ 

Sample Number 

043790-001 T1098-GP-017-3-S J,B3 J,B3 J J,A2 J,A2,83 UJ,B3 

043791-001 T1 098-GP-01 8-3-S J,B3 J,B3 J J,A2 J,A2,83 J,B3 

043792-001 T1098-GP-019-3-S J,B3 J,B3 J J,A2 R,A2 

043 793-001 T1 098-GP-020-1-S J,B3 J,B3 J J,A2 R,A2 UJ,B3 

043794-001 T1098-GP-021-1-S J,B3 J,B3 J J,A2 J,A2,83 UJ,B3 

043795-001 T1098-GP-022-1-S J,B3 J,B3 J J,A2 J,B2 J,A2,83 UJ,B3 

043796-001 T1 098-GP-023-1-S J,B3 J,B3 J J,A2 R,A2 UJ,B3 

043797-002 T1098-EB-004-000-W J,B UJ,B3 

~- ./1""')/- ,,... 
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DATA VALIHATION SUMMARY: 

SITEtrROJECT: i.R.S•\t. 'IS 1TA-\ CASE#: 7J~3o 
ARCOC II: __ bO:J I g 
LABORATORY: 6r•!"l'--------------
LABORATORY REPORT#: _ _j'{._Cf:_:O:_I-'----""~--'3'--'[\J ________ _ 

2. CALIBRATIONS I U. J 

3. METHOD BLANKS 

4. MSIMSD 

5. LAllORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 
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Internal lab ANALYSIS REQUEST AND CHAIN OF CU 

Reference 
Dale/Time Sample Container 

No. Collected Matrix Type Volume 

96 72999/0655 s AG 16oz 

3 96 72999/0655 s AC 4oz 

T1096-GP-016-3 -S 3 96 72999/0910 s AG 16oz 

I 1043791-002 T1096-GP-016-3-S 3 98 72999/0910 s AC 4oz 

' 1043792-001 T1098-GP-019-3 -5 3 96 72999/0925 s AG 16oz 

• 043792-002 T1098-GP-019-3 -5 3 96 72999/0925 s AC 4oz , 043793-001 T1098-GP-020-1 -S 1 98 72999/0940 s AG 16oz 

( 043793-002 T1 098-GP-020-1-S 1 98 72999/0940 s AC 4oz 

T1098-GP-021-1 -5 1 98 72999/1020 s AG 2x16oz 

DY Si/l//t1Jt 
3;22y 

Preser-

vallve 

4C G 

4C G I SA 

4C G I SA 

4C G SA 

4C G SA 

4C G SA 

4C G SA 

4C G SA 

4C G 

f' 
Page 1 of .;:t_ 
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SVOC+TAL metals 

voc 

SVOC+ TAL metals 
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MEMORANDUM 

DATE: November 23, 1999 

TO: File 

FROM: Kenneth Salaz Pt5 

SUBJECT: Organic Data Review and Validation 
ER Site 98, TA-1, ARCOC #602752, Project/Task No. 7224.01.03 

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

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
method: EPA8260A (VOCs). Problems were identified with the data package that 
result in the qualification of data. 

1. The initial calibration response factor (RF) of 4-methyl-2-pentanone was less than 
( <) the required minimum for the field samples. The associated results of samples 
9908917-01,-03,-05,-07,-08,-10,-12,-14,-16,-18,-20, and -22 were non
detect (NO) and will be qualified· "UJ." The RF of trichloroethene was < the 
required minimum for the field QC. The associated results of samples -24 and -25 
were NO and will be qualified "UJ." 

2. In the method blank for the field OC, acetone was detected. The associated result 
of sample 9908917-24 was positive, < 5X the blank concentration, < the 
reporting limit (RL), and will be qualified "5U,B." The associated result of sample 
-25 was greater than ( > l the RL but < 5X the blank concentration. Thus, it will 
be qualified "6.8U,B." 

Data are acceptable. OC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

All samples were analyzed within the prescribed holding times. 

Calibration 

The initial and continuing calibrations met QC acceptance criteria except as noted 
above in the summary section and the following. The continuing calibration 
verification (CCV) percent differences (%Dsl of acetone, chloromethane, 2-butanone, 



and 2-hexanone were outside OC limits. However, all associated sample results were .. ') 
NO. Thus, no data were qualified. W 

Blanks 

No target analytes were detected in the method blanks except as noted above in the 
summary section. 

Surrogates 

The surrogate o/oRECs met OC acceptance criteria. 

Internal Standards (ISs) 

The IS areas and retention times (RTsl met OC acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

The MS/MSD met OC acceptance criteria. 

Laboratory Control Samples (LCS/LCSD) 

The LCS/LCSD met OC acceptance criteria. 

Other QC 

A field duplicate was submitted on the ARCOC. However, no precision problems 
associated with the sample matrix were observed. Thus, relative percent differences 
(RPDs) were not calculated. In the trip blank (TB), methylene chloride was detected. 
However, all associated sample results were NO. Thus, no 'data were qualified. No 
target analytes were detected in the equipment blank (EB). 

No other specific issues were identified which affect data quality. 

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



SAMPLE FINDINGS SUMMARY 

Site: t.R S;4 qg. T4- \ 

~· AR/COC: bOJI,S;). 

I 

\..; 

Sample/ DV 
Fraction No. AnalYSis ~ers Comments 

04 g ~ I ~~ - 00 I 108-10- I u:r 
IY- ( ~--..\k.,l -J-pv-\c;t~ \ 
15-
16-
ll-
~~-

/9- ,v 
19- 00·3 
:l0-00\ 

~ \-
;).;)-
l3- ,v 
:lb- I'T·~Ot·- b 

?.7- ( fr; c.l. lore> e. H.. c..-. c..) .. v 
:;. b- ~l-64 -1 St.t,B 

~oV ;;J. l- " 
( C:H ... e:~""e.) 6.~1), ~ 

DCL-\-a a~ o..a ~~+o....l::,le... 

Q(.. ,.Nt~a~~..A.re..S. a. opeo..r -b \o aci~a ~Cl.4 e.-. 
..... 

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

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

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

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

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HA.CH_ALK, HA.CH_ N02, HACH_N03, :MEKC_HE, PCBRISC 

Reviewed by: .:;;.?:::-::: · ev K.~ Date:_~I/. __ :/..::;..';2-=J-~.._7..:;.f ________ _ 

B-2 H\iFORMATION ONLY 
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ARJCOC II: 

Volatile Organics (SW 846 Method 8260) 
• 1 ~ 

td) J. 7.) '~ II or Samples: f .f Matrix: wrl 
Page I of2 

Site!Projcct:j;"D. S,k, Cf\( 1 'f,~ / I 
Laboratory: bt"{.., Laboratory Report II: '1 tjC gq 17 Laboratory Sample IDs: Cflct> '117 -C{031bf,cJ1,0k: ICI1 t),l'i,/(;1 1¥,.)0, ;2.) 

'if.J-&oA. ___ . ______ Batch lis: /'i7cJlf b v 

1 

Metlwds: 

~
74-83-9 Bromomethane 0.10 

7.5~0 I ~'l::i}\ .VIii "li'lilQfidt.I\:.'i.i}.{I:;::.:::;:: :: : O~:to.:: 
75-00-J Chloroethane 0.01 
75-()9-2_ methylene chlori_de(IOxblk) 0.01 

lrmumrlmrnm:l&=t:i::tH:t&:t?l::?•m-••:I:::•E%1Sif\'fR@: t:•n::t::rr:::•:l::r::::,:::g::•. 

, ;:_ 6tlia: rn•::: ii:aiiri~Ci oi1liuL::::::i'}::u::' '· T ojiv: mr~:m :: :=t•'-=t:::t•::•' tu.:::::. •:O:••'J••''•••·rllilllllK ••••••::::!•• :::::•:::::: :::::::•••:: ,,, ::::=::: :;;:::: nn•::n 1 •<ti'L'I'ITl7.~,H 1"::::::::::::~:: 
I 75-15-0 carbon disulfide 0.10 ./ \/ \c/ I~ 

L 61:.:66'3::::::: C1tliiriiform:::::x:.:i:::•:::::::::::r : O~~W: ::t:.: ::i:'f :\::s/::: .::::!\/\0:? \i:i )!:::: '\/ ::::+ ~ l::::::n::: l}:&k:J:/n:_::: ::r:•:::: :::: ::::;: :::::;: •: ::::;:;: :;::;: ':::::::: ::::: ::.':.':;. : ::: ::':::::::: 
L. tOMii"L•:: 1,2~dl(;bfiiriitililine':.:::::y::'.i'Ji :: :• 0~10\ •:::;: :;::.:: )';:i(i/:i ):i'i/h•Y ::•:) /\) •<W ::';or::':: :::}:}::::• •r:::.::r:: ':}:::;:;;;: :~:r•:t::: :::::;}'::: ii''~:i{: :::: :;;:.:.:. ::::::: ::::'••:.:.~ :it •::_::;:::;_ :::::~ ,:::;::•:: :•::::::::::: 
t 71!;1}~;:v:'::• i~iiiliiiii"i'~ioiilii~.tf'(::::::::::: •·• ' iU).L:i ::/:•: 1;::;:;: =:::v:••• ::urz:::::: :2;1'fit:: '::::::: JBt· ~•:tr:::::g rw:•=:::\ }:,::::::::::::; :•:•:,::•:•:: :.:uu::;) :=:: :::•' :::::• :::i=:) u::•: :::::::::: 'iil~ iflJ":. ·''•'=:•:::::::: 
2 71-55-6. . 1,1,1-lrichloroethane . . .. 0.10 .. . .. . .. V . , / .. J .. . . . . ~~ ~···~ 
'p 56c'ZJ'5 ,,::::: tnrbiln ieliiithlonde :!::_:_::;::':: ' :: 0~10:: ""''' :::::::::: •::\)'t::: ,,,,~:;::::;: :tTt;::::: : ;rm? ::::r!:({,: ::::::::;:?: }:,::::?:::: :-:::,,,:;,: :::-.,.,,: 2 p2:_ ~:L ::,.:.:::: .:::::·IS2Ui ..:::, .. L::.:.:·:·I :-: ::.: :· 
2 75-27-4 Bromodichloromethane 0.20 -V Ll 
2 ::· 7HN ,.., ' u~dkltlijroiiriiiiilitei::::::.tm: :: :: Q.~c; :::::• ;:±;.L :HN1:•'' 
2 10061-01-5 cis-I,J.Jichloropropene 0.20 / ·J 
z ::• 79-01'6•:::::: Tndilor.6.eilien~:::::~:=::ki:••·••=:: :: •• o~:Jo:::: =::::•~:::::•::: :\:y::::: ~•::.:i:t'M\i:ttEill:::::::::dmml;m:::;:q;£kJw:sz:nvtmtA~t.:v:uu:r:.~JlJJ:::::• 

l::::nr:t•'t:i::fls I ?i:•;:;;:::::Jl!ii:fr:J: I :;;::::!!f:J: ::(;;:;:::: I ::gt:::tl ::,:: '.'' 1: ::::::;::1 :::t: I :::.::::::::1:: ::.:::· 

-.--t::::~:.•r:ux:.:: l::::::t::J::x.t ::::::::•::':::= 

:::::\~;~. 

2 124-48-1 ()ibromochloromethane 0.10 v i./ 
2 79-00-5 1,1,2-trichloroethane 0.10 \/' \/ 
i::: 1ic43;2.::• :: ii~iti~ii~:::\••.•:::):;::'::::::::g::;;: '' :·. OJo.••·i::::::' ::::::.::: ·•:':stZ'::. '':'IZ/::;I:rJ:t••'''\1 n:::f'/ttjill2§l':'U(t•lHZ•dN\l:dUililUi;:i\ZILULiillJW:r:•:I.£LJltt1U20:15'\IRtiF 1•':::.::::;.;:::,·. 
2 10061-02-6 trans-1,3-dichloropropene 0.10 V ·,/ 
2 75-25-2 Bromororm 0.10 IV ,7 \/ 
J 108-10-1 4-methyl-2-penlanone 0.10 D. J)J:t ./ V \ 

V ~~~~;:~.:''' ~-~~%:~~:;oetlirilb:;:'::j::•:• : :: ~:~~.::q:;Lu :::::::: .:~:::: '::•:t/.:;:::: ~0/~::: ::::::: t:J:& :::=::t::: •:::::::ggf :;:•:,t:l'!: ~:::::f?':: :.:±:' :: ~;::::::=:: ::: '•::: ::::::::: ::::,::: .. :'::: :: :: :::: ~:T:/L:::::::::::: 
3 79-34-5 1,1,22-lelrachloroethane 0.30 ,/ v I I I 
3 108-88-J toluene(IOxblk) 0.40 v \/ I V V J ../. V V 

ID~-41Ethylbenzem _ 111o.1o I I I v I v 
IJ l•oo-42:5_ fstyrene I I lo.Jo I I I v I v 
1 liiiPjo;'t:::: aiii:irtiii~iit~.rti!::::::••::::::::::r::::: : :. o~'o:: 1.£LJJL ,.::a;:::: ••:v:::::;: llliiJill2. ~ :•\Z 1~ ::)6, • •::17': :: ::: :::': , .. ::::r::•r:::::::t 

,.~~::::•• 1::'::::\:•:.I:H:;:;:g::[:::::DT•IT/,.1 1-c I 
110-75-ii 12-chtoroethm~ 1 .. 1 1 jl ~~~ t\~ 1 ~ j lvi!f 
I -OS"-\f \J.t-..f . __ J l/ V t ... 

·1.1 --~---..JT -~~-,.~~-
't/ . ~ .··· .. v: ::~::~: .~·:~~::~~:~~;~ .:· .. :_ ... 
~IA~.I~ 

\1'1 v lv 

Comments: Noles: Shaded rows are RCRA compounds. 

ReviewedBy: ~ -??7" ~~-- Dt~tc:_"(,{.;rJ/_~.7_ ___ _ 
I 

8-18 ~ ('. Se.e bc:u_t 
..,.._ .~, ..:>? ,._ iJ 

<'..-..,....,T 



Site/I'rojcct: f~ s,·k 'jf{ (.o\ -I 

Lnhorntory: G i=-L
--~~------------

Methods: ~ ~).(10 A 

ARICOC II: 60J IS J 
Laboratory Report#: 1Cf 0 !j c-/ I] 

Commcnls: _ 
1 1_ "_ Noles: Shaded rows 1re RCRA cOtn(KIUrKis. 

(J)M-~(N\&b pv-~rA<.AA 0 .... <;~..._ ·~ c.c-otta,.. ~~6. 
Q/,.Vv .~,'-c-tcl Gl...p. :; . ...!,~"~ ,,.. A-1... COC.. 5--iJ..,j .r...c.. Ttl. ,_t f1. 

II of Samples: ___ . ....,d.,.___ ____ _ Mnlrilt: ~ l-.e.o1.4..,S 

Laboratory Sample IDs: 1'1 0 f) '11 7 - ,/. 4 Crd·) -1 - ,2 .5" (a> 
Balch lis: { )7C ~" 

Reviewed By: ~ s::2,.....~-- Date: _l'/'.0:.31"2~----

B-18 ~~ ~Su.baJ 
., of .J-l•l 

"·· ,. , 
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( 
Volatile Organics 

Site/Project: ~R.S:k. a, a. TAr- I 
I 

Laboratory: 6£- L. 

Pc.Ls~ 

SMC t:.......nromonuorobenzene 
SMC 2~ Qiehlmoethane ci4 
SMC J· oluene-d8 

fl;\to....,~~ 

ARICOC II: 60).15 J 
Laboratory Report II: q 10 8 'l f '] 

r 
Balch lis: l 'i 70 Lf ~ 
II of Samples: {Y _ __.__,__ __ _ 

r 
Matrix: I J s~; 1/.) a. 1 tt.LcJW 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

IS 1: 8JOIII()~ttkaRe~/""ln1b"'"--
IS 2: 1,4-Di enzene-J4 J-1 
IS 3: Chlorobenzene-d5 

w 
ttllt'l'i' 

Comments: 

B-19 .;;;;;;;?- -~: y :..-

Page 2 of2 
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MEMORANDUM 

DATE: November 23, 1999 

TO: File 

FROM: Kenneth SalaziA.S 

SUBJECT: Inorganic Data Review and Validation 
ER Site 98, TA-1, ARCOC #602752, Project/Task No. 7224.01.03 

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

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA60 1 08 (ICP metals) and EPA 7 4 70/1 A {Hg). Problems were identified 
with the data package that result in the qualification of data. 

1. Hg Analysis: In the initial calibration blank (ICB) and continuing calibration blank 
{CCB) for the field QC, mercury {Hg) was detected at negative concentrations. 
The associated result of sample 9908917-26 was non-detect {NO) and will be 
qualified "UJ,B3." In the method blank for the field samples, Hg was also 
detected. The associated results of samples -02, -04, -06, -11, -13, -15, -17, -19, 
-21, and -23 were positive, less than { <) 5X the blank concentration, and will be 
qualified "J,B." 

2. ICP Analysis: The MS percent recovery {%REC) of antimony {Sb) was <30%. 
The associated results of samples 9908917-02, -04, -06, -09, -11, -13, -15, 
-17, -19, -21, and -23 were NO and will be qualified "R,A2" (unusable). 

3. ICP Analysis: The serial dilution relative percent differences (RPDs) of aluminum 
(AI), calcium (Ca), iron (Fe), magnesium (Mg), manganese {Mn), potassium {K), 
sodium (Na), vanadium (V), and zinc (Zn) were greater than ( >) 10%. The 
associated results of samples 9908917-02, -04, -06, -09, -11, -13, -15, -17, 
-19, -21, and -23 were all positive and will be qualified "J." 

4. ICP Analysis: In the equipment blank (EB), copper (Cu) and Na were detected. 
The Cu results of samples 9908917-02,-04,-09,-15,-17,-19, and -21, as well 
as the Na results of samples -02, -06, and -17, were positive, < 5X the blank 
concentrations, and will be qualified "J,B2." 



:,I 
'•'' 

'Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. \,./' 

Holding Times 

All Analyses: All samples were extracted and analyzed within the prescribed holding 
times. 

Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

ICP Analysis: No target analytes were detected in·the blanks except the following. 
Barium (Ba), beryllium (Be), Ca, Sb, Mg, and Zn were detected in the ICB and/or CCB. 
However, either the absolute values of the blank concentrations were < the 
associated detection limits (Dls), or the sample results were > 5X the blank 
concentrations. Thus, no data were qualified. In the method blanks, K, Mg, Ni, and 
Zn were also detected. However, all associated sample results were > 5X the blank 
concentrations. Thus, no data were qualified. 

Hg Analysis: Hg was detected in the blanks as noted above in the summary section. 

Matrix Spike/Matrix Spike Duplicate (MS/MSO} Analyses 

ICP Analysis: The MS met QC acceptance criteria except as noted above in the 
summary section. No MSD was performed. However, a replicate analysis was 
performed as a measure of laboratory precision. 

Hg Analysis: The MS met QC acceptance criteria. No MSD was performed. 
However, a replicate analysis was performed as a measure of laboratory precision. 

Laboratory Control Samples (LCS/LCSD} 

All Analyses:· The LCS/LCSD met QC acceptance criteria. 

Replicates 

All Analyses: The replicate analyses met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP Analysis: The ICP ICS met QC acceptance criteria except for the % RECs 
of K and Na for the field OC, which were > 120%. However, the sample 
concentrations of AI, Ca, Fe, and Mg were < the associated concentrations in 
the ICS. Thus, no data were qualified. 

Hg Analysis: No ICS was required for this method. 



'•' .,, .. 
ICP Serial Dilution 

ICP Analysis: The serial dilution met QC acceptance criteria except as noted 
at?ove in the summary section. 

Hg Analysis: No serial dilution was required for this method. 

Other QC 

ICP Analysis: A field duplicate was submitted on the ARCOC. However, no precision 
problems associated with the sample matrix were observed. Thus, RPDs were not 
calculated. No target analytes were detected in the EB except as noted above in the 
summary section and the following. AI, Ba, Be, Ca, chromium (Cr), Fe, Mg, K, and Zn 
were detected. However, all associated sample results were > 5X the blank 
concentrations. Thus, no data were qualified. No field blank (FB) was submitted on 
the ARCOC. 

Hg Analysis: A field duplicate was submitted on the ARCOC. However, no precision 
problems associated with the sample matrix were observed. Thus, RPDs were not 
calculated. No target analytes were detected in the EB. No field blank (FB) was 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

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



SAMPLE FINDINGS SUMMARY 

Site: ER. $ ;k, 9f( TA- I 
(EPA.601CG. \ 

Data Classification: "I..,orja-lt..S loL 1470// A) ARJCOC: __ b_0_?-_1_5"_~------

Sample/ DV 
Fraction No. Analvsis Qualifiers Comments 

Wo-\-e : 5e.e- o..·\4-o.c lkJ sore..o.J st..~~ \-.~r .Jo 1-\-CA q I.A..~ 1' ± 'L ~--t ,-~ s. -

fJo.-\-6.. a e.. o..Gt.e...oh~~ k C e u.P+ a.s W'!+e..ol o""' sore.o.cl s ~e. e.+~. 
I 

Gc.. h~~ v..re.-5 a.ppe_ D.r -6 b~ L- a cl4 ~" -\-.t... .... 

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

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

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

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

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_N02, HACH_N03, MEKC_HE, PCBRlSC 

Reviewed by: ~ ·;;:.- ..x:::==~ Date:_-'-/.:..:/ /--=::.2::;.__,..]~/____:;,_9...;..,9.::;__ _______ _ 

B-2 
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- - ---- ---

~ 
n~ :;- QJ o; '2 g n~ 

~ '2 :c o; 
~ ~ ~ ~ ~ ~ !:::!. ~ 6 

10 N IX) (() "t 10 ";- 10 "t (() 0 (() 

ARCOC #602752 0 0 0 a, .;, m r1 N .;, .;, ,..:. I 
m 10 0 (() 

a, 1'- 10 <X? m m 0 N 6 
(() M m 

6 6 a, ' ' 6 ' ' Inorganic Analyses N 
m m 

~ 
0 ..,. 0 m ..,. ..,. M M M ..,. ..,. ..,. M ..,. ..,. ..,. ..,. ..,. ..,. ..,. ..,. ..,. ..,. ..,. 

(TAL metals) 1'- 1'- 1'- 1'- 1'- 1'- 1'- 1'- 1'- 1'- 1'- 1'-

- _- --

Sample No.-Fractlon 

048213-002 J J J,B2 J J J J J,B2 J J R,A2 J,B 

048214-002 J J J,B2 J J J J J J J R,A2 J,B 

048215-002 J J J J J J J,B2 J J R,A2 J,B 

048217-002 J J J,B2 J J J J j J J R,A2 

048218-002 J J J J J J J J J R,A2 J,B 

048219-002 J J J J J J J J J R,A2 J,B 

048219-006 J J J,B2 J J J J J J J R,A2 J,B 

048220-002 J J J,B2 j J j j J,B2 J J R,A2 J,B 

048221-002 J J J,B2 J J J J J J J R,A2 J,B 

048222-002 J J J,B2 j J J J J J J R,A2 J,B 

048223-002 J J J J J J J J J R,A2 J,B 

048227-002 UJ,B3 

-
- --- ___ j 

___,_ 
~-



( r ~ 
Inorganic Metals 

SitefProject: fA. S'ik <=t8. To&\-\ ARICOC fl: 6 0 /I i).J Laboratory Sample IDs: Cf'1ct lfn - V:J -c'( -o ~' -r.)C,, ·-II .-IJ. 
• qo'l<iC1 _1 , v , 

Laboratory: G.f:-L LaboratoryReportfl: iVO l/7 1 -t>,-11, -Jc:tf -~\ 1 --.,).3 

Methods: G-PA6otcb{ "h.-f) 
1 

fPA :7t.c11A-( ~) - ~. 
#of Samples: I I Matrix: o ·I Batch lis: /S<::f b t;;".)LJ.c.P') lS7cJ3~( If,.) .< -

I ' 

~~~W~~:~~~~~~OOI~ffi~~~911111~111~~~~;1~11~11~1101W~:~~ 
:::Analyta:H: ('.t"it-\ Method I..csn l MSD il)Rep. ICS ~erial Field I '~ulp. IIWField .--
::::::::=:::.:::::::::::=::~ TAL ICV CCV lCD CCB Blanks LCS LCSD RPD MS MSD RPD RPD AD Dllu- Dup. Dlanks Blanks I e.G-~ 1~1 

::::::o=:.:::;;::;:::;_::;::;:.: tlnn RPD 
7429-90-5 AI · -,7 v _,L v v 17- --v- \/ ,-----~-~ 1\fJSi -7JA. - Nl.i- ---v- ---"- IT.~ Alft ~3 AJJ.\ v 

, 7449;~~·~ .,~::~ I tit!:t }}if!\E "'''' i<==:~:=: I ili=!i :.;:;:l: ==:==== =~=::= ~=::~======<= :d .,.,,, 't!:t~iM!: 1:::\:''i::=i::{ =lit\l{:f!!i: ::gw mm:: ===::t:z===== . '\ft :::.=.: ' d~llilll :G]TITIIT: 
7440-41-7De I V MA b.l6Cf:l -Q.J,. 
744oc4j~!i ca:: 'i''. ==r= ==y ;:(:::: :::=:= l't'!'' ==:?.= ::;Wr: u:x:, }:::) 1 }!!::' )::::::::: ::;)= :::r:: :::n= u::;:}\ 1 =?:::.f:?:::::::: =::::~:r=::: :::::::!Jf}i!:! ::::::::t ::~::n: :lillA.:m u:r: m;u:=: :w.A/' u;;:r= :=m:r.: =:.:i:!:!tl I:!UlC <=:.:Zii ::=•:::::=:::: 
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Contract Verification Review (CVR) 

Project Leader _LA_N_G_K_O_P_F _________ _ Project Name ER-SITE 98 TA-1 Case No. 7224.130 

ARICOC No. 602752 Analytical Lab GEL SDG No. 9908917 --------------------------- ----------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

··- . ···-·J-·--- "-"1. - - --- - --~---- --- - -- -- - -d Chain of Custodv R d and Loa-In lnf, f 
Line Comolete? Resolved? 
No. Item Yes No If no explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s} correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses reauested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X case narrative missing reference to 048213-001 
I and correct and 048213-002 

1.7 Date samples received X 
1.8 Condition upon receipt informati()n provLd_~ ________ 

------ -- >L -L___ -- '---- --- -- -- -- - --

. - -- --·.~ -- -

Line Complete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed, siqnature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided {MB, LCS, Replicate) X 
2.4 Matrix spikelmatrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; POL and MDL(or IDL), MDA and k X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution lev~ls reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

{if applicable) reported 
2.10. Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if reauested) data provided X 

--



Contract Verification Review (Continued) 

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

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 
--

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported in 
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples 
and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and mel for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 
technique 

c) Matrix spike recovery data reported and met X rec% low for sodium and antimony 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD between sample and DUP out for barium 

3.5 Blank data X acetone, toluene, mercury, magnesium, zinc,nickel detected in 
a) Method or reagent blank data reported and met for all samples method blank 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X acetone, methylene chloride, toluene, and several metal analytes 

were detected 

3.6 Contractual qualifiers provided: • J"- estimated quantity; "B" -analyte found in method blank X 
above the MDL for organic or above the POL for inorganic; ·u·- analyte undetected (results are 
below the MDL, IDL or MDA (radiochemical)); "H"-analvsis done bevond the holdin!l lime 

3. 7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and NA 

pesticides/PCBs 
--

l { c, 



r r r 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation ---

Item Yes No Comments 
·-- -

4.1 GC/MS (8260, 8270, etc.) -. -

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

I 
4.3 lnorganics (metals) 1 

a) Initial calibration provided X 

b) Continuing calibration provided X 

I 
c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

048213-001,048213-002 VOA, TAL METALS SNL sample numbers not cross-referenced in the case narrative (page 3) 

-

----- ----- .~ - .~--J 

Were deficiencies unresolved? X Yes ONo 

Based on the review, this data package is complete. DYes X No 

If no, provide: nonconformance report or correction request number #2176 and date correction request was submitted: 10/8/1999 

Reviewed by: L. Herrera )bv-- Date: 10/8/1999 Closed by: \11.) I .pO, 0 ""'"'",.; Q Date: I o-~s-<19 

l> Lc C 
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Date: 10/8/1999 No. of Pages: 1 

·end to: Edie Kent From: Lorraine Herrera 

Org!Company: GEL Org: 7578 

Phone: (843) 556-8171 Phone: (505) 844-3139 

Correction Request 

COC: 602752 SDG: 9908917 Tracking No: #2176 

NOTE: Edie, 
Sample numbers 04813-001 and 04813-002 were not cross referenced in the case 
narrative (page 3). They were referenced on subsequent pages and analysis was 
completed. 

Please submit the above corrections. 
Thank you, 
Lorraine 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 



GENERAL ENGINEERING LABORATORIES RECORDS CENTER/ 
I ORIGINAL COPV 

Meeting today 's needs with a vision for romon'VI\'. 

October 21, 1999 

Sandia National Laboratories 
1515 Eubank SE 
Albuquerque, New Mexico 87123 
Attention: Suzi Jensen, MS-1042, Org. 7578, Building T6/ Room 8 

Re: ARCOC-602752, SDG# 9908917 

Dear Ms. Jensen: 

OWSI1NS 
666l 2Z !:>0 

03AI3::>3~ 

Enclosed is the response to correction request number 217 6 submitted by Vv" endy 
Palencia on October 8, 1999. The request involves samples from Chain of Custody 
(COC) 602752 and Sample Delivery Group (SDG) 9908917. The format for this 
response will be reiteration of the request followed by the appropriate laboratory 
response. 

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

rc· SNLS #21"76 

Yours very truly, 

Tristan L. Davis 
Quality Assurance Officer 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843)556-8171 •Fax(843)766-1178 

-
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SNLS concern #1: 

SNLS #2176 Response 

• Sample numbers 048213-001(9908917-01) and 048213-002 (9908917-02) were not 
cross-referenced in the case narrative (page 3 ). They were referenced on subsequent 
pages and analysis was completed. 

GEL Response #1: 

• The cross-references for samples 048213-001(9908917-01) and 048213-002 
(9908917 -02) have been added to the case narrative. A copy of the revised case 
narrative is included with this response. 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 
_,... T'>_; ___ .J -- .... ~ ...... 1 .. ,..1 .............. 
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Siteff'roject: £R ~.It- ~g, TA ~I , 
ARICOC II: b OJ:] 5) 

Laboratory: G ~ L 

Laboratory Repmt II: q 1 C8 Cf 17 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 
--

6. Replicates 
-

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recm•eries 

13. OtherQC 

.I 

II 

11.1 

J( 

Estimated 

Not Detected 

Not Detected, Estimated 

tlnusoble 

r (' 

Data Vahuation Summary 

Projectflosk II: /J.l ~- 0 I, OJ 

Ched; ('I) 
Shndt.!d Cells 

NP 
()lhl."l. 

Acceptable 

Not Applicable (olso "NA") 

Not J'ro,•ided 

II of Samples: ;1 b Matrix: ?. 3 Soil / 3 erfl.ceou.J 

La horn tory Sample IDs: Cf t} 0 8 4 17 -_ Q _I _ .Jir.... -/16 

Reviewed Ry: --~.;; . , _ -~ ~ ~.?-- I late f I I .JJ/<J 7 



( AN~L YSIS REQUEST AND CH!, OF CUSTODY 1allab 

1 No . AR/COC 
. No./Mail Stop: 

!ct/Task Manager: -·-··-- _ .. ., --~----. --·

!ct Namefittr.l. 
Jrd Center Code: 

•ook Ref. No.: 

048213-002 

048214-001 ... 

048214-002 v 

048215-001 "' 

048215-002 ... 

048216-001 "" 

048217-001 .,. 

048217-002 .; 

Jmple 
!am 
embers 

98 

T1 098-BH-00 1-030-5 30 98 

T1098-BH-001-040-5 40 98 

T1 098-BH-001-040-S 40 98 

T 1 098-BH-00 1-050-5 . 50 98 

T1 098-BH-001-050-5 50 98 

T1 098-BH-001-060-S 60 98 

T 1 098-BH-00 1-070-5 70 98 

T1098-BH-001-070-5 70 98 

98 

Bill To: Sandia National Laboratories 
:_D_o_u_g_S_a-lm-i/84-4---31_1_0----t~Supplier Services Dept.: 

P.O. Box 5800 MS 0154 

081999-1215 5 5L 125ml 4C 

081999-1215 5 G 4oz. 4C 

081999-1235 5 5L 125ml 4C 

081999-1235 s G 4oz. 4C 

081999-1355 s SL 125ml 4C I 
081 999-1355 s G 4oz. 4C J 
081999-1430 s SL 125ml 4C I 

081999-1520 s SL 125ml 4C I 

081999-1520 s G 4oz. 4C I 
081 999-1600 5 5L 125ml 4C I 

G 

G 

G 

G 

G 

G 

G 

G 

G I SA 

G I SA 

copy of report to Howard Fleck 

Name Compan /Organization/Phone/C lular 284-2570/MS 1087 

metals sample colleded at 60 feet. 

Page_1_, 

1 - so21s2 I 



Analysis Request And Chain Of Custody (Continuation) 
Page_2_ of _2 

ARICOC- 602752 

tab use 

ER Sample ID or Sample I ER I DatefTime (hr) I I I ~ 1 I I Fraction Sample Location detail Depth (ft) Site No. Collected I 

)48218-002'' T 1 098-BH-00 1-080-S 80 98 081999-1600 

)48219-001 v T 1 098-BH-00 1-090-S 90 98 081999-1645 s SL T 125ml I 4C I G 

)48219-002/ T1098-BH-001-090-S 90 98 081999-1645 s G 4oz. 4C G 

048219-003 / T1 098-BH-001-090-SD 90 98 081999-1645 s SL 125ml 4C G 

048219-006/ T 1 098-BH-001-090-50 90 98 081999-1645 s G 4oz. 4C G 

048220-001"' T1098-BH-001-100-S 100 98 081999-17 45 s SL 125ml 4C G 

048220-002 / T1098-BH-001-100-S 100 98 081999-1745 s G 4oz. 4C G 

048221-001 "' T1098-BH-001-110-S 110 98 082099-07 45 s SL 125ml 4C G 

048221-002/ T1098-BH-001-110-S 110 98 082099-0745 s G 4oz. 4C G 

048222-001/ T1098-BH-001-120-S 120 98 082099-0820 s SL 125mL I 4C I G 

048222-002/ T1098-BH-001-120-S 120 96 o82os9-o82o I s I G I 4oz. I 4C I G 

046223-001 / T 1 096-BH-00 1-130-S 130 98 062099-0920 I s I sLI 125mL T 4C I G 

046223-002 / T1098-BH-001-130-S 130 96 062099-0920 s G 4oz. 4C I G 

046226-001 ,/ T 1098-TB-0 14-000-W N/A 96 081999-1215 w G 3 x 40ml 4C;HCL 

048227-001 )C T 1 098-EB-005-000-W N/A 96 081999-1135 w G 3 x 40ml 4C; HCL I G 

T 1 098-EB-005-000-W N/A 99 081999-1140 w ~~I 500ml 4C: HN031 G 

' ( (~/ 
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ANNEX2-F 
Risk Screening Assessment 



RISK SCREENING ASSESSMENT FOR SWMU 98 08/03/00 
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SWMU 98: RISK SCREENING ASSESSMENT REPORT 

I. Site Description and History 

Building 863 was listed as Solid Waste Management Unit (SWMU) 98 because of potential 
releases of trichloroethane (TCA) over a 16-year period. The building housed Sandia National 
Laboratories/New Mexico (SNUNM) motion picture film processing activities for approximately 
40 years. In addition to the TCA releases, there were several potential sources of 
contamination stemming from past activities. Possible sources include the original chemical 
mixing room and the film processing rooms. 

Building 863 is located in the north central portion of Technical Area (TA) I on H Street between 
9th and 1Oth Streets. The building was constructed in 1950 as a document vault. In 1951, the 
motion picture production and film processing division for SNUNM moved into the building. 
Two additions were constructed: one in 1958 to expand film processing operations and one in 
1971 for chemical storage. 

The release of TCA was centered on the film cleaning machine installed in the early 1970s near 
the east side of the building. TCA piped to the machine through holes drilled in the exterior was 
from a 55-gallon drum outside the building. Waste TCA was piped back through to a second 
55-gallon drum. The waste drum had holes drilled into its base that allowed the TCA to drain 
into the underlying soil. Waste TCA was managed in this way until a new film cleaning tank 
was installed in 1986. The total volume of TCA discharged to the soil may have ranged from 
2,300 to 3,600 gallons. 

There were several other areas of potential concern in Building 863. These areas have visible 
chemical residue and evidence of chemical spills. The types of waste generated and the 
duration of use have caused severe corrosion of the piping and concrete foundation in several 
spots. From 1951 to the mid-1960s, residues from chemical mixing and spent chemicals were 
discharged either to the acid waste or to the sanitary sewer system. Discharge to the acid 
waste line was discontinued in the mid-1960s and rerouted to the sewer system. Any potential 
releases from these systems are being evaluated separately under the Resource Conservation 
and Recovery Act (RCRA) Facility Investigation (RFI) for SWMUs 187 (Sanitary Sewer System) 
and 226 (Acid Waste Line). 

Film processing activities ceased in 1989. The film processing areas were not occupied again. 
All equipment was cleaned. Some of the equipment was removed, but most remained 
in the building. The chemical inventory was also removed. Several offices and rooms 
(e.g., document vault) were used for dubbing and sound mixing by the video department. This 
department was moved from Building 863 in 1998, and decontamination and decommissioning 
(D&D) were conducted at the building in 1999. The building equipment and materials were 
removed under the guidelines of the Facilities Assessment, Decontamination, and Disposal 
Oversite Committee programs. The RFI (SNUNM February 1995) for SWMU 98 addresses the 
potentially contaminated soil at the site of the former building. 

RFI field activities were conducted in 1995 and 1999. The results of these investigations are 
presented in this no further action (NFA). 
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The anri'ual precipitation, as measured at the Albuquerque International Sunport Airport, is . } 
8.1 inches. No springs or perennial surface-water bodies are located near the site. The ..., 
surface-water drainage from rainfall events is controlled by the TA-l storm drain system. The 
storm drain system drains into Tijeras Arroyo approximately 2 miles south of the site. 

Groundwater monitoring for the area surrounding SWMU 98 is conducted as part of the Sandia 
North Groundwater Investigation. One monitoring well (TA 1-W-05) is located approximately 
1,200 feet north of the site. Two water-bearing zones, the shallow groundwater system, and 
the regional aquifer underlie TA-l. The regional aquifer is approximately 571 feet below ground 
surface (bgs). The shallow water-bearing zone has not been found in the northern portion of 
TA-l, in which SWMU 98 is located. Both the City of Albuquerque and Kirtland AFB (KAFB) use 
the regional aquifer for water supply. The nearest water supply well is KAFB-1, which is located 
approximately 1 mile west of the site. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the SWMU 98 RFI identified the site-specific 
confirmatory sample locations, sample depths, sampling procedures, and analytical 
requirements. The DOOs outlined the quality control (QC)/quality assurance (QA) requirements 
necessary for producing verified and validated data suitable for risk assessment purposes. The 
DQOs for the SWMU 98 RFI include the following: 

• Confirming whether any TCA and/or other volatile organic compounds (VOCs) are 
present in the soils adjacent to Building 863 at concentrations detectable by an 
active soil gas survey 

• Confirming whether any TCA, trichloroethene, or degradation products are present 
in the soils adjacent to Building 863 by conducting surface and subsurface soil 
sampling 

• Confirming whether any acids/bases released to the surface soil have 
lowered/elevated the soil pH 

• Characterizing the vertical and horizontal extent of potentially contaminated soil 
through analyzing samples taken from subsurface boreholes 

• Collecting sufficient information to determine whether contaminants have migrated 
to a depth that indicates the need for the installation of a monitoring well. 

Data of adequate quality will be produced for 20 percent of deep borehole samples in order to 
conduct an accurate risk assessment and to evaluate corrective measures. This DOO was 
modified for the deep borehole sampling completed in 1999. All of the samples (rather than 
only 20 percent) were verified and validated for risk the assessment report associated with 
this NFA. 
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Table ·,{:.summarizes the rationale for designing the sample pattern. The main source of 
potential constituents of concern (COGs) at SWMU 98 was the release of TCA to the soil 
outside Building 863. 

The RFI activities revealed no contamination from operations associated with SWMU 98. 

The RFI samples were collected to confirm the presence/absence of COGs in the surface and 
subsurface soils around Building 863 especially at the TCA release area. The confirmatory soil 
samples were collected at 16 locations. Table 2 summarizes the sampling design for the 
confirmatory soil sampling effort. The soil samples were collected using the procedures 
detailed in the TA-l RFI. 

The SWMU 98 soil samples were analyzed for VOCs (100 percent), semivolatile organic 
compounds (SVOCs) {21 percent), and metals {37 percent). Three analytical laboratories 
analyzed the samples: SNUNM Environmental Restoration Chemistry Laboratory (ERCL), 
Quanterra, and General Engineering Laboratories (GEL). Table 3 summarizes the analytical 
methods and the data quality requirements from the SWMU 98 RFI. 

Twenty-five QA/QC samples were collected during the sampling effort according to the 
Environmental Restoration (ER) Project QA Project Plan. The QA/QC samples consisted of 7 
duplicates, 13 trip blanks, and 5 equipment rinsate blanks. No significant QA/QC problems 
were identified in the QA/QC samples. 

The 1995 confirmatory soil sample ERCUQuanterra results were verified by SNUNM. The 
Quanterra results were collected as split samples and were used to verify the ERCL results. 
The data were reviewed to conform with "Verification and Validation for Chemical and 
Radiochemical Data" TOP 94-03, Rev. 0 (SNUNM July 1994). 

The 1999 confirmatory soil sampling analysis results from GEL were verified and validated by 
SNUNM. The data were reviewed to conform with "Data Validation Procedure for Chemical 
and Radiochemical Data" SNUNM ER Project, AOP 00-03, Rev. 0 (SNUNM December 1999). 
These reviews confirm that the analytical data are acceptable for use in the NFA proposal for 
SWMU 98. The DOOs for the SWMU have been met. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 98 was 
based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial model was developed from archival research, soil vapor sampling, and soil sampling. The 
DQOs contained in the SWMU 98 RFI Plan identified the sampling locations, sample density, 
sample depth, and analytical requirements. The sampling data were subsequently used to 
develop the final conceptual model for SWMU 98, which is presented in Section 2.5 of the 
associated NFA proposal. This section describes the quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination. 
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Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number of Sampling 
SWMU 98 Potential COC Sampling Location 

Sampling Areas Source Locations Sample Density_ Rationale 
Perimeter of B-863 Surface soil: TCA, 12 Approximately every Confirm that no 

SVOCs, TAL 35 feet around significant levels of 
metals, and pH perimeter of B-863 COCs are present 

in the surface soil 
Perimeter of B-863 Subsurface soil 41" Approximately every Confirm the 

vapor: VOCs 35 feet around presence and/or 
perimeter of B-863. absence of soil 
At each location vapor in the 
sampled at 5-foot subsurface soils 
intervals to 30 feet 
bgs 

Perimeter of B-863 Subsurface soil: 42" Approximately every Confirm that no 
VOCs and TAL 35 feet around significant levels of 
metals perimeter of B-863. COCs are present 

At each location in the subsurface 
sampled at 5-foot soil 
intervals to 30 feet 
bgs 

TCA release area Surface soil: VOCs, 3 Each location 20 feet Confirm that no 
SVOCs, and RCRA apart, west of the TCA significant levels of 
metals release area COCs are present 

in the surface soil 
TCA release area Subsurface soil 1 Deep borehole, Confirm the 

vapor: VOCs sample every 1 0-foot presence and/or 
interval from 30 to absence of soil 
140 feet bgs vapor in the 

subsurface soil 
TCA release area Subsurface soil: 10 Deep borehole, Confirm that no 

VOCs and RCRA sample every 1 0-foot significant levels of 
metals interval from 30 to COCs are present 

140 feet bgs in the subsurface 
soil 

"Rationale for the number of samples analyzed for SWMU 98 is discussed in Section 5.5.5.2 of the RFI 
Work Plan. 
bgs = Below ground surface. 
COC =Constituent of concern. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TAL = Target Analyte List. 
TCA = Trichloroethane. 
VOC = Volatile organic compound. 
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Table 2 
Number of Confirmatory Soil Samples Collected During the SWMU 98 RFI 

Number of 
Sam_~?le Type Samples VOCs 

Confirmatory 67 67 
Duplicates 7 7 
Trip blanks 13 13 
Equipment blanks 5 5 
Total samples 92 92 
Analytical laboratory SNUNM ERCL, SNUNM ERCL, 

Quanterra, and Quanterra, and 
GEL GEL 

ERCL =Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories. 
NA = Not applicable. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
SNUNM = Sandia National Laboratories/New Mexico. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TAL =Target Analyte List. 
VOC = Volatile organic compound. 

Table 3 

TAURCRA 
SVOCs Metals 

12 23 
3 4 

NA NA 
2 3 
17 30 

Quanterra and Quanterra and 
GEL GEL 

Summary of Data Quality Requirements 

Analytical Requirement Data Quality Level 
voc Definitive 
EPA Methods 8240/8260 Modifiedb 
svoc Definitive 
EPA Method 8270b 
TAL Metals Definitive 
EPA Methods 6010 and 7471/7470b 
RCRA Metals Definitive 
EPA Method 6020b 

"The number of samples does not include QA/QC samples. 
bEPA (November 1986). 
EPA =U.S. Environmental Protection Agency. 
ERCL =Environmental Restoration Chemistry Laboratory. 
GEL =General Engineering Laboratories. 
NA = Not applicable. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conservation and Recovery Act. 
SNUNM = Sandia National Laboratories/New Mexico. 
SVOC = Semivolatile organic compound. 
TAL =Target Analyte List. 
VOC = Volatile organic compound. 
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Both the nature of contamination and the potential for the degradation of COGs at SWMU 98 
were evaluated using laboratory analyses of the soil samples (see Section V). The analytical 
requirements included analyses for VOCs, SVOCs, Target Analyte List metals, and RCRA 
metals. The analyses characterized any potential contaminants remaining in the soil after the 
film laboratory discontinued operations. The analytes and methods listed in Tables 2 and 3 are 
appropriate to characterize the COGs and any potential degradation products at SWMU 98. 

111.3 Rate of Contaminant Migration 

SWMU 98 is an inactive site. Film laboratory operations ceased in 1989 and D&D were 
conducted at Building 863 in 1999. Therefore, all primary sources of COGs have been 
eliminated. Only secondary sources of COGs potentially remain in soil in the form of adsorbed 
COGs. The rate of COC migration from surficial soil is, therefore, dependent predominantly 
upon precipitation and occasional surface-water flow (if any) as described in Section V. 

111.4 Extent of Contamination 

Surface confirmatory soil samples were collected from around the perimeter and from under the 
slab of Building 863. Subsurface confirmatory soil samples were also taken from around the 
perimeter of the building, including a deep soil borehole at the TCA release area. The 
confirmatory soil samples were collected using the sampling density listed in Table 1. The 
sampling density provided the data needed to evaluate the potential for soil contamination. The 
confirmatory surface soil samples were collected from the ground surface to 6 inches bgs. The 
majority of confirmatory subsurface soil samples were collected from 5 feet to a maximum 
depth of 30 feet bgs. In addition, confirmatory soil samples were collected from a single 
borehole from 30 to 130 feet bgs. 

The vertical rate of possible contamination migration was expected to be extremely low 
because of the low precipitation, high evapotranspiration, and concrete surface (industrial site). 
Therefore, the confirmatory soil samples are representative of soil potentially contaminated with 
COCs and are sufficient to determine the vertical extent of any COGs. 

In summary, the confirmatory sampling was appropriate and adequate to determine the nature, 
migration rate, and extent of residual COGs in surface and subsurface soils at SWMU 98. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The SWMU 98 
NFA proposal describes the identification of COGs and the sampling that was conducted in 
order to determine the concentration levels of those COGs across the site. Generally, COGs 
that were evaluated in this risk assessment included all detected organics and all inorganic 
COGs for which samples were analyzed. If the detection limit of an organic compound was too 
high (i.e., could possibly cause an adverse effect to human health or the environment), the 
compound was retained. Nondetect organics not included in this assessment were determined 
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to have ''$ufficiently low detection limits to ensure protection of human health and the 
environment. In order to provide conservatism in this risk assessment, the calculation used 
only the maximum concentration value of each COG determined for the entire site. The 
SNUNM maximum background concentration (Dinwiddie September 1997) was selected to 
provide the background screen listed in Tables 4 and 5. Human health COGs were also 
compared to SNUNM proposed SubpartS action levels, if applicable (IT July 1994). 

Nonradiological COGs were evaluated as part of this risk assessment and included both 
inorganic and organic compounds. lnorganics that are essential nutrients such as iron, 
magnesium, calcium, potassium, and sodium were not included in this risk assessment (EPA 
1989). 

Table 4 lists the COGs for the human health risk assessment at SWMU 98. Table 5 lists the 
COGs for the ecological risk assessment at SWMU 98. All tables show the associated SNUNM 
maximum background concentration values (Dinwiddie September 1997). Section Vl.4 
discusses Table 4; Sections Vll.2 and Vll.3 discuss Table 5. 

v. Fate and Transport 

The primary releases of COGs at SWMU 98 were to the surface and subsurface soils as a 
result of leakages and spills of solvents and other chemicals in and around Building 863. This 
building has since been removed. Wind and surface-water runoff are potential natural 
mechanisms of COG transport from the exposed surface soil; however, because the site is 
expected to be developed, most of the soil will be covered by pavement, buildings, and xeric 
landscaping, therefore, these are not expected to be potentially significant transport 
mechanisms at this site in the future. 

The site receives approximately 8 inches of precipitation annually. Pavement and other 
impermeable surface features will cause most of this water to be shed as runoff without 
contacting the soil. Some soil erosion can occur where the soil is exposed; however, because 
of the flat terrain and the small area of the site, the potential for loss of COGs with surface
water runoff is low. Water that infiltrates into the soil and percolates through the soil may leach 
COGs into the subsurface soil with it. Because groundwater at this site is approximately 276 
feet bgs (USDA June 1977), the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is very small. As water from the surface evaporates, 
the direction of COG movement may be reversed with capillary rise of the soil water. 

The site is essentially unvegetated at this time; however, ruderal plants (weeds) may become 
established before the site is redeveloped. Plant roots can take up COGs that are in the soil. 
These COGs can then be transported to the above-ground tissues with the xylem stream. 
Above-ground tissues can also take up constituents from direct contact with dust particles. 
Volatilized COGs can be taken up by plants directly from the air; however, volatile COGs within 
the plant tissues can also be lost to the air. Organic COGs in plant tissues can be metabolized 
or undergo other types biotransformations. Those that remain in the tissue can enter the food 
chain through the consumption of the plant tissue by herbivores and through consumption of 
the herbivore by a carnivore or scavenger. However, because of the urbanized nature of the 
habitat around the site and the high degree of soil disturbance at the site, the potential for 
significant uptake by biota and transfers through the food chain is very low. 
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COC Name 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

Acenaphthene 

Acetone 

Anthracene 

Benzo(a}anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(Qhi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) 
phthalate 

Butylbenzylphthalate 
Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octy_IQ!lthalate 

Table 4 
COCs for Human Health Risk Assessment at SWMU 98 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log K_ 

SNUNM Is Maximum COC Concentration 
Maximum Background less Than or Equal to the BCF log Kow (for 

Bioaccumulator?b Concentration Concentration Applicable SNUNM Background (maximum organic 
(mglkg) (mglkg)" Screening Value? aquatic) COCs) (BCF >40, log K >4) 

9.2 4.4 No 44c NA Yes 

605 200 No 170d NA Yes 

0.63 0.80 Yes 19c NA No 

0.94 <1 Unknown 64c NA Yes 

30 12.8 No 16c NA No 

264 7.1 No 10,000
9 

NA Yes 

44.3 17 No 6c NA No 

89.9 11.2 No 49c NA Yes 

0.15 <0.1 No 5500c NA Yes 

16.1 25.4 Yes 47c NA Yes 

0.6
1 

<1 Unknown 8009 NA Yes 

13.8 <1 No 0.5c NA No 

2.1 <1.1 No 119c NA Yes 

53.1 33 No 3000d NA Yes 

191 76 No 47c NA Yes 

1.2 J NA NA 389h 3.92h Yes 

0.014 B NA NA 0.69
1 

-0.24
1 

No 

1.9 NA NA 917c 4.45c Yes 

6.1 NA NA 10,000h 5.61h Yes 

4.5 NA NA 3000c 6.04c Yes 

7.4 NA NA 6.124h Yes 

3.3 NA NA 58,884h 6.58h Yes 

2.2 NA NA 93,325h 6.84h Yes 

0.29J NA NA 851 1 7.6h Yes 

0.79J NA NA 663
1 

4.7l Yes 
1.9 NA NA Insufficient data 

5.7 NA NA 18,000h 5.91h Yes 

0.074 J NA NA 67611 4.61h Yes 

----L_ 0.093 J NA NA 9334h 5.22h Yes 
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Table 4 (Concluded) 
COCs for Human Health Risk Assessment at SWMU 98 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log K_ 

SNUNM Is Maximum COC Concentration 
Maximum Background Less Than or Equal to the BCF Log Kow (for 

Bioaccumulator?b Concentration Concentration Applicable SNUNM Background (maximum organic 
COC Name (mglkg) (mglkg)" 

Dibenz( a,h)anthracene 1.6 NA 

Dibenzofuran 0.45J NA 

Ethy:lbenzene 0.0017 J NA 

Fluoranthene 10 NA 

Fluorene 0.96J NA 

lndeno(1 ,2,3-c,d)pyrene 3.3 NA 

Methylene chloride 0.0086 B NA 

2-methylnaphthalene 0.1 J NA 

Naphthalene 0.39J NA 

Pentachlorcmhenol 0.042 J NA 

Phenanthrene 7.5 NA 

Pyrene 8.3 NA 

Toluene 0.026 NA 

1 , 1 , 1-trichloroethane 0.002 J NA 

Xylene 0.010 NA 

Note: Bold indicates the COCs that failed the background screening 
procedure and/or are bioaccumulators. 

"From Dinwiddie (September 1997) TA-l Soils. 

bNMED (March 1998). 

"vanicak (March 1997). 
d 
Neumann (1976). 

8
Vanderploeg et al. (1975). 

'Parameter was nondetect. Concentration is 0.5 of detection limit. 
9Callahan et al. (1979). 

hMicromedex, Inc (1998). 
I 
Howard (1990). 

Screening Value? aquatic) COCs) (BCF >40, log K_ >4) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1Howard (1989). 

kHoward (1991). 

51 ,oooh 

2800h 

15.51 

12,302h 

2239h 

59,40l 

5' 

2800h 

1000h 

776k 

23,800° 

36,300° 

10f 

8.9
1 

23.4
1 

6.50h 

4.12h 

3.151 

4.90h 

4.18h 

6.58h 

1.25
1 

3.86h 

3.30h 

5.09h 

4.63° 

5.32h 

2.69° 

2.48h 

1.5h 

B = COC identified in associated blank. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
J =Estimated concentration. 

Kow = Octanol-water partition coefficient. 
Log =Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
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COC Name 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(kjfluoranthene 

Bis(2-ethylhexyl)phthalate 

Butvlbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenz(a,h)anthracene 

Table 5 
COCs for Ecological Risk Assessment at SWMU 98 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log Kow 

SNUNM Is Maximum COC Concentration Less 
Maximum Background Than or Equal to the Applicable BCF 

Concentration Concentration Bioaccumulator?b 
SNUNM Background Screening (maximum Log K

0
w (for 

(ma/ka) (mg/kg)
8 

Value? aquatic) organic COCs) (BCF >40, log Kow >4) 

9.2 4.4 No 44d NA Yes 

605 200 No 170d NA Yes 

0.63 0.80 Yes 19c . NA No 

0.94 <1 Unknown 64c NA Yes 

30 12.8 No 16c NA No 

264 7.1 No 10,000
9 

NA Yes 

44.3 17 No 6c NA No 

89.9 11.2 No 49c NA Yes 

0.15 <0.1 No 5500c NA Yes 

16.1 25.4 Yes 4l NA Yes 

0.6 
I 

<1 Unknown 8oog NA Yes 

13.8 <1 No 0.5c NA No 

2.1 <1.1 No 119c NA Yes 

30.3 33 Yes 3000d NA Yes 

191 76 No 4l NA Yes 

1.2 J NA NA 389h 3.9l Yes 

1.9 NA NA 91l 4.45c Yes 

6.1 NA NA 10,000h 5.61h Yes 

4.5 NA NA 3000c 6.04c Yes 

7.4 NA NA 6.124h Yes 

3.3 NA NA 58,88l 6.58h Yes 

2.2 NA NA 93,325h 6.84 
h 

Yes 

0.29J NA NA 851
1 7.6h Yes 

0.79J NA NA 6fd 
h 

4.77 Yes 

1.9 NA NA Insufficient data 

5.7 NA NA 18,000h 5.91h Yes 

0.074J NA NA 6761
1 4.61h Yes 

0.093J NA NA 9334h 5.22h Yes 

1.6 NA NA 51,000h 6.50h Yes 
------

Refer to footnotes at end of table. 
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Table 5 (Concluded) 
COCs for Ecological Risk Assessment at SWMU 98 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log K_ 

SNUNM Is Maximum COC Concentration Less 
Maximum Background Than or Equal to the Applicable BCF 

Concentration Concentration 

(' 

Bloaccumulator?b 
SNUNM Background Screening (maximum Log Kow (for 

COC Name (mglkg) (mglkg)a Value? aquatic) organic COCs) (BCF >40, log Kow >4) 

Dibenzofuran 0.45 J NA NA 

Ethyl benzene 0.0017 J NA NA 

Fluoranthene 10 NA NA 

Fluorene 0.96J NA NA 

lndeno(1 ,2,3-c,d)pyrene 3.3 NA NA 

2-methylnaphthalene 0.1 J NA NA 

N8Qhthalene 0.39J NA NA 

Pentachlorophenol 0.042 J NA NA 

Phenanthrene 7.5 NA NA 

Pyrene 8.3 NA NA 

Toluene 0.026 NA NA 

1 , 1 , 1-trichloroethane 0.002 J NA NA 

Xylene 0.010 NA NA 
·-- -

Note: Bold indicates the COGs that failed the background screening procedure and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997) TA-l Soils. 
bNMED (March 1998). 
0
Yanicak (March 1997). 

d 
Neumann (1976). 

eVanderploeg et al. (1975). 
'Parameter was nondetect. Concentration is 0.5 of detection limit. 
9Callahan et al. (1979). 
hMicromedex, Inc (1998). 
I 
Howard (1989). 

1Howard (1990). 
k 
Howard (1991). 

BCF = Bioconcentration factor. 
COG = Constituent of concem. 
J = Estimated concentration. 
Kow = Octanol-water partition coefficient. 
Log =Logarithm (base 10). 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

2800h 4.12 
h 

Yes 

15.5
1 

3.15
1 

No 

12,302h 4.90h Yes 

2239h 4.18 
h 

Yes 

59,4ol 6.58 
h 

Yes 

2800h 3.86h Yes 

1000h 3.30h Yes 
776k 5.09 

h 
Yes 

23,800c 4.63c Yes 

36,300c 5.32h Yes 
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RISK SCREENING ASSESSMENT FOR SWMU 98 08/03/00 

Degrad~tion of COGs at SWMU 98 can result from biotic or abiotic processes. COGs that are 
inorganic and elemental in form are not considered to be degradable. Transformations of 
inorganics 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). Degradation processes for organic COGs could include 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 can 
occur in the soil solution. Biotransformation (i.e., transformation caused by plants, animals, and 
microorganisms) can occur; however, biological activity may be limited by the aridity of the 
environment at this site. 

Table 6 summarizes the fate and transport processes that can occur at SWMU 98. COGs at 
this site include both inorganics and organics in soil. Because this site is in a highly urbanized 
area of TA-l, the potential for transport of COGs by wind or surface water is low. Significant 
leaching of COGs into the subsurface soil is unlikely and leaching to the groundwater at this site 
is also unlikely. Because of the highly disturbed nature of the habitat at this site, the potential 
for uptake of COGs into the food chain is considered low. For inorganic COGs, the potential for 
degradation is low. Degradation and/or biotransformation of organics and their loss by 
volatilization could be of greater significance. 

VI. Human Health Risk Screening Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed 
to the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the COG 
to an SNUNM maximum background screening value. COGs that are not eliminated 
during the first screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the COG to the SNUNM proposed Subpart S 
action level. 

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

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for the COGs and background. 

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

Step 7. Uncertainties of the above steps are discussed. 

AU8-00/WP/SNL:rs4700-2.doc 12 301462.249.01 08/03/00 3:29PM 
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'• Table 6 
Summary of Fate and Transport at SWMU 98 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Mioration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low (inorganics) 

Low to moderate jorganics} 

SWMU = Solid Waste Management Unit. 

Vl.2 Step 1 . Site Data 

Section I provides the description and history for SWMU 98. Section II presents DQOs. 
Section Ill describes the determination of the nature, rate, and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

08/03/00 

SWMU 98 has been designated a future land use scenario of industrial (DOE et al. September 
1995) (see Appendix 1 for default exposure pathways and parameters). Because of the 
location and the characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion. The inhalation pathway is included because of the 
potential to inhale dust and volatiles. No water pathways to the groundwater are considered. 
Depth to groundwater at SWMU 98 is approximately 500 feet bgs. Because of the lack of 
surface water or other significant mechanisms for dermal contact, the dermal exposure pathway 
is considered not to be significant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for the industrial land use scenario. However, plant uptake is 
considered for the residential land use scenario. 

Pathway Identification 

Nonradiological Constituents 
Soil ingestion 
Inhalation (dust and volatiles} 
Plant uptake (residential only} 

Vl.4 Step 3. COC Screening Procedures 

Step 3 is discussed in this section and includes two screening procedures. The first compares 
the maximum COC concentration to the background screening level. The second compares 
maximum COC concentrations to SNUNM proposed Subpart S action levels. This second 
procedure was applied only to COCs that were not eliminated during the first screening 
procedure. 
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Vl.4.1 Background Screening Procedure 

V/.4.1.1 Methodology 

Maximum concentrations of the COGs were compared to the approved SNUNM maximum 
screening level for this area. The SNUNM maximum background concentration was selected 
to provide the background screen in Table 4 and was used to calculate risk attributable to 
background in Table 9. Only the COGs that were detected above their respective SNUNM 
maximum background screening levels or did not have either a quantifiable or calculated 
background screening level were considered in further risk assessment analyses. 

V/.4.1.2 Results 

Table 4 presents SWMU 98 maximum COG concentrations that were compared to the SNUNM 
maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. Eleven constituents were measured at concentrations greater than their 
respective background. Two constituents did not have quantified background screening levels; 
thus, it is unknown whether they exceeded background. Twenty-nine COGs were organic 
compounds and did not have background screening levels. 

The maximum concentration value for lead is 89.9 milligrams (mg) per kilogram (/kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, EPA Region 6 guidance for the screening 
value for lead for the industrial land use scenario is 2,000 mg/kg (EPA 1996a}; for the 
residential land use scenario, the EPA screening guidance value is 400 mg/kg (EPA July 1994). 
The maximum concentration value for lead at this site is less than both screening values; 
therefore, lead is eliminated from further consideration in the human health risk assessment. 

Vl.4.2 Subpart S Screening Procedure 

V/.4.2.1 Methodology 

The maximum concentrations of the COGs not eliminated during the background screening 
process were compared with action levels (IT July 1994) calculated using methods and 
equations promulgated in the proposed RCRA SubpartS (EPA 1990) and Risk Assessment 
Guidance for Superfund (RAGS) (EPA 1989) documentation. Accordingly, all calculations were 
based upon the assumption that receptor doses from both toxic and potentially carcinogenic 
compounds result most significantly from ingestion of contaminated soil. Because the samples 
were all taken from the surface and near surface, this assumption is considered valid. If there 
were ten or fewer COGs and each had a maximum concentration of less than 1/10 the action 
level, then the site was judged to pose no significant health hazard to humans. If there were 
more than ten COGs, then the Subpart S screening procedure was not performed. 
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V/.4.2.2 Results 

Because the SWMU 98 sample set had more than ten COCs that continued beyond the first 
screening level (including COCs that did not have background screening values), the proposed 
Subpart S screening process was not performed. All COCs that were not eliminated during the 
background screening process for SWMU 98 had a calculated hazard quotient (HQ) and 
excess cancer risk value. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Table 7 lists the COCs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for the COCs in Table 7 were from the 
Integrated Risk Information System (IRIS) (EPA 1998a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), and the Region 3 (EPA 1997c) and Region 9 (EPA 
1996b) electronic databases. 

V1.6 Step 5. Exposure Assessment and Risk Characterization 

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

Vl.6.1 Exposure Assessment 

Appendix 1 shows the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for the COCs are based upon the RAGS (EPA 1989). Parameters are based upon 
information from the RAGS (EPA 1989) and other EPA guidance documents and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 

Although the designated land use scenario is industrial for this site, risk values for a residential 
land use scenario are also presented. These residential risk values are presented only to 
provide perspective of potential risk to human health under the more restrictive land use 
scenario. 

Vl.6.2 Risk Characterization 

Table 8 shows a HI of 0.09 for the SWMU 98 COCs and an estimated excess cancer risk of 
3E-5 for the designated industrial land use scenario. The numbers presented included 
exposure from soil ingestion and dust and volatile inhalation for the COCs. Table 9 shows an 
HI of 0.01 and an excess cancer risk of 2E-6 assuming the maximum background 
concentrations of the SWMU 98 associated background constituents for the designated 
industrial land use scenario. 
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I,., 

'• 
Toxicological Parameter Values for SWMU 98 COCs 

SF0 SFinh 

RfD0 RfDinh 
(mg/kg- (mg/kg- Cancer 

a 
Confidence

8 -1 -1 b 
COC Name (mg/kg-d) Confidence (mg/kg-d) day) day) Class 

Arsenic 3E-4c M - - 1.5E+Oc 1.5E+1c A 

Barium 7E-2c M 1.4E-l - - - -
Cadmium 5E-4c H 5.7E-5d - - 6.3E+Oc 81 

Chromium Ill 1 E+Oc L 5.7E-7
8 - - - -

Chromium VI 5E4 L - - - 4.2E+1c A 

Cobalt 6E-2d - 2.9E-4d - - - -
Copper 3.7E-2d - - - - - D 

Mercury 3E-4 
f - 8.6E-5c M - - D 

Selenium 5E4 H - - - - D 

Silver 5E-3c L - - - - D 

Thalliumg BE-5c L - - - - D 

Vanadium 7E-3
1 - - - - - -

Zinc 3E-1c M - - - - D 

Acenaphthene 6E-2c L 6E-2d - - - -
Acetone 1 E-1c L 1E-1d - - - D 

Anthracene 3E-1c L 3E-1d - - - D 

Benzo(a) - - - - 7.3E-1d 7.3E-1d -
anthracene 
Benzo(a) pyrene - - - - 7.3E+Oc 7.3E+Od 82 

Benzo(b) - - - - 7.3E-1 d 7.3E-1 d 82 
fluoranthene 
Benzo(ghi) - - - - 7.3E+Od 7.3E+Od 82 

h 
perylene 
Benzo(k) · - - - - 7.3E-2d 7.3E-2d 82 
fluoranthene 
Bis(2-ethylhexyl) 2E-2d - 2.2E-2d - 1.4E-2d 1.4E-2d -
phthalate 
Butyl benzyl 2E-1c L 2E-1d - - - c 
phthalate 
Carbazole - - - - 2E-2 

f 
2E-l 82 

Chrysene - - - - 7.3E-3d 7.3E-3d 82 

Di-n- 1 E·1c L 1 E-1d - - - D 
butyl phthalate 
Di-n- 2E-2

1 - 2E-2
1 - - - -

octylphthalate 
Dibenz(a,h) - - - - 7.3E+Od 7.3E+Od 82 
anthracene 
Dibenzofuran 4E-3d - 4E·3d - - - D 

Ethyl benzene 1 E·1c L 2.9E·1c L - - D 

Fluoranthene 4E·2c L 4E·2d - - - D 

Fluorene 4E·2c L 4E-2d - - - D 

lndeno(1,2,3·c,d) - - - - 7.3E-1d 7.3E·1d 82 
j)yrene 
Methylene 6E·2c M 8.6E-1

1 - 7.5E4 1.7E-3c 82 
chloride 

Refer to footnotes at end of table. 
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Table 7 (Concluded) 
Toxicological Parameter Values for SWMU 98 COCs 

SF0 SFinh 

RfD0 RfDinh 
(mg/kg- (mg/kg- Cancer 

a a 
_, _, 

b 
COC Name (mg/kg-d) Confidence (mg/kg-d) Confidence day) day) Class 

2-methyl- 4E-l - 4E-2d - - - D 

naphthalene 
i 

Naphthalene 4E-2d - 4E-2d - - - D 

Pentachloro- 3E-2c M 3E-2d - 1.2E-1c 1.2E·1d 82 
phenol 

Phenanthrenei 3E-1c L 3E-1d - - - D 

Pyrene 3E-2c L 3E-2d - - - D 

Toluene 2E-1c M 1.1E-1c M - - D 

1 '1 '1- 3.5E-2d - 2.9E-1d - - - D 
trichloroethane 

Xylene 
k 2E+Oc M 2E-1d - - - D 

8
Confidence associated with IRIS (EPA 1998a) database values. Confidence: L =low, M =medium, H =high. 

bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 199Ba)except 
for carbazole which is taken from HEAST (EPA 1997a). 

A = Human carcinogen. 
81 =Probable human carcinogen. Limited human data available. 
82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in 

humans. 
C = Possible human carcinogen. 
D =Not classifiable as to human carcinogenicity. 

"Toxicological parameter values from IRIS electronic database (EPA 199Ba). 
dToxicological parameter values from EPA Region 9 electronic database (EPA 1996b). 

"Toxicological parameter values from EPA Region 3 electronic database (EPA 1997c). 
'Toxicological parameter values from HEAST database (EPA 1997a). 
9Thallium does not have toxicological parameter values. Thallium sulfate was used as a surrogate. 

h8enzo(ghi) perylene does not have toxicological parameter values. Dibenz(a,h) anthracene was used as a 
surrogate. 
;2-Methylnaphthalene does not have toxicological parameter values. Naphthalene was used as a surrogate. 
iPhenanthrene does not have toxicological parameter values. Anthracene was used as a surrogate. 

~oxicological parameter values are for xylene, mixture. 
COC =Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-dayf

1 
=Per milligram per kilogram day. 

RfDinh 
RfDO 

SFinh 
SFO 
SWMU 

= Inhalation chronic reference dose. 

=Oral chronic reference dose. 

= Inhalation slope factor. 

= Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available. 
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08/03/00 

Risk Assessment Values for SWMU 98 COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarios Scenarios 

Concentration Hazard Cancer Hazard Cancer 
COC Name (mg/kg) Index Risk Index Risk 

Arsenic 9.2 0.03 5E-6 0.53 1E-4 
Barium 605 0.01 - 0.09 -
Cadmium 0.94 0.00 3E-10 0.77 5E-10 
Chromium, totalb 30 0.01 7E-8 0.02 1E-7 

Cobalt 264 0.00 - 0.07 -
Copper 44.3 0.00 - 0.21 -
Mercury 0.15 0.00 - 0.64 -
Seleniumc 0.6 0.00 - 0.21 -
Silver 13.8 0.00 - 0.57 -
Thallium 2.1 0.03 - 0.10 -
Vanadium 53.1 0.01 - 0.04 -
Zinc 191 0.00 - 0.35 -
Acenaphthene 1.2 J 0.00 - 0.00 -
Acetone 0.014 B 0.00 ' - 0.00 -
Anthracene 1.9 0.00 - 0.00 -
Benzo(a) 6.1 0.00 2E-6 0.00 2E-5 
anthracene 
Benzo(a)_pyrene 4.5 0.00 1 E-5 0.00 1E-4 
Benzo(b) 7.4 0.00 2E-6 0.00 2E-5 
fluoranthene 
Benzo(ghi) 3.3 0.00 8E-6 0.00 1 E-4 
R_~rylene 

Benzo(k) 2.2 0.00 6E-8 0.00 5E-7 
fluoranthene 
Bis(2-ethylhexyl) 0.29 J 0.00 1E-9 0.00 1E-8 
phthalate 
Butylbenzyl 0.79 J 0.00 - 0.00 -
Qhthalate 
Carbazole 1.9 0.00 1 E-8 0.00 9E-4 
Chrysene 5.7 0.00 2E-8 0.00 2E-7 
Di-n-butyl phthalate 0.074 J 0.00 - 0.00 -
Di-n-octylphthalate 0.093 J 0.00 - 0.00 -
Dibenz(a,h) 1.6 0.00 4E-6 0.00 6E-5 
anthracene 
Dibenzofuran 0.45J 0.00 - 0.02 -
Ethylbenzene 0.0017 J 0.00 - 0.00 -
Fluoranthene 10 0.00 - 0.01 -
Fluorene 0.96J 0.00 - 0.00 -
lndeno(1 ,2,3-c,d) 3.3 0.00 8E-7 0.00 6E-6 
pyrene 
Methylene chloride 0.0086 B 0.00 6E-10 0.00 7E-8 

Refer to footnotes at end of table. 
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'• Table 8 (Concluded) 

08/03/00 

Risk Assessment Values for SWMU 98 COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenario" Scenario" 

Concentration Hazard Cancer Hazard Cancer 
COC Name (mg/kg) Index Risk Index Risk 

2-methyl- 0.1 J 0.00 - 0.00 -
na_phthalene 
N~hthalene 0.39 J 0.00 - 0.00 -
Pentachlorophenol 0.042 J 0.00 2E-9 0.00 4E-8 
Phenanthrene 7.5 0.00 - 0.00 -
Pyrene 8.3 0.00 - 0.00 -
Toluene 0.026 0.00 - 0.00 -
1 '1 '1- 0.002 J 0.00 - 0.00 -
trichloroethane 
Xylene 0.010 0.00 - 0.00 -

Total 0.09 3E-5 3 1E-3 

"From EPA (1989). 
bChromium, total assumed to be chromium VI (most conservative). 
cParameter was nondetect. Concentration assumed to be 0.5 of detection limit. 
B = COG identified in associated blank. 
J =Estimated concentration. 
COG = Constituent of concern. 
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 9 
Risk Assessment Values for SWMU 98 Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentration a Hazard 
COC Name (mg!kg) Index 

Arsenic 4.4 0.01 
Barium 200 0.00 
Cadmium <1 -
Chromium, totalc 12.8 0.00 
Cobalt 7.1 0.00 
Copper 17 0.00 
Mercury <0.1 -
Selenium <1 -
Silver <1 -
Thallium <1.1 -
Vanadium 33 0.00 
Zinc 76 0.00 

Total 0.01 
8 From Dinwiddie (September 1997), TA-1 Area soils. 
bFrom EPA (1989). 

Cancer 
Risk 
2E-6 

-
-
-
-
-
-
-
-
-
-
-

2E-6 

cChromium, total assumed to be chromium Ill (most conservative). 
COG =Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

=Information not available. 
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Residential Land-Use 
Scenarlob 

Hazard Cancer 
Index Risk 
0.25 5E-5 
0.03 -
- -

0.00 -
0.00 -
0.08 -
- -
- -
- -
- -

0.03 -
0.14 -

0.5 5E-5 
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For the residential land use scenario COGs, the HI is 3, and the excess cancer risk is 1 E-3 
(Table 8). The numbers in the table included exposure from soil ingestion, dust and volatile 
inhalation, and plant uptake. Although the EPA (1991) generally recommends that inhalation 
not be included in a residential land use scenario, this pathway is included because of the 
potential for soil in Albuquerque, New Mexico, to be eroded and, subsequently, for dust to be 
present in predominantly residential areas. Because of the nature of the local soil, other 
exposure pathways are not considered (see Appendix 1 ). Table 9 shows that for the SWMU 98 
associated background constituents, the HI is 0.5 and the excess cancer risk is 5E-5. 

V1.7 Step 6. Comparison of Risk Values to Numerical Guidelines. 

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

For the industrial land use scenario COGs, the HI is 0.09 (less than the numerical guideline of 
1 suggested in the RAGS [EPA 1989]). Excess cancer risk is estimated at 3E-5. Guidance 
from the New Mexico Environment Department (NMED) indicates that excess lifetime risk of 
developing cancer by an individual must be less than 1 E-6 for Class A and B carcinogens and 
less than 1 E-5 for Class C carcinogens (NMED March 1998). The excess cancer risk is driven 
by arsenic and several organics. Arsenic is a Class A carcinogen; the organics are Class B2 
carcinogens. Thus, the excess cancer risk for this site is above the suggested acceptable risk 
value (1 E-6). This assessment also determined risks considering background concentrations of 
the potential COGs for both the industrial and residential land use scenarios. Assuming the 
industrial land use scenario, the HI is 0.01 and the excess cancer risk is 2E-6. Incremental risk 
is determined by subtracting risk associated with background from potential COG 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 a quantified background concentration are assumed 
to have an HQ of 0.00. The incremental HI is 0.08 and estimated incremental cancer risk is 
3.00E-5 for the industrial land use scenario. The incremental excess cancer risk to human 
health from the COGs is above guidelines considering an industrial land use scenario. 

The calculated HI for the residential land use scenario COGs is 3, which is above the numerical 
guidance. Excess cancer risk is estimated at 1 E-3. The excess cancer risk is driven by arsenic 
and several organics. Arsenic is a Class A carcinogen; the organics are Class B2 carcinogens. 
Therefore, the excess cancer risk for this site is above the suggested acceptable risk value 
(1 E-6). The HI for associated background for the residential land use scenario is 0.5; the 
excess cancer risk is estimated at 5E-5. The incremental HI is 2.72 and the estimated 
incremental cancer risk is 1.26E-3 for the residential land use scenario. Both the incremental 
HI and estimated excess cancer risk are above NMED guidelines considering the residential 
land use scenario. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 98 was based 
upon an initial conceptual model that was validated with confirmatory sampling conducted 
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around.'the site. The confirmatory sampling was implemented as set forth by the SWMU 98 RFI 
Plan (S.NUNM February 1995). The DQOs contained in the RFI Plan are appropriate for use in ~ 
risk screening assessments. The data collected, based upon sample location, density, and 
depth, are representative of the site. The analytical requirements and results satisfy the DQOs. 
The 1995 data quality was verified and the 1999 data quality was verified and validated against 
appropriate SNUNM procedures (SNUNM July 1994, July 1996). Therefore, there is no 
uncertainty associated with the data quality used to perform the risk screening assessment at 
SWMU 98. 

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 for the potentially affected populations that 
were considered in performing the risk assessment analysis. Because the COGs are found in 
surface and near-surface soils and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 7 shows the uncertainties (confidence) in toxicological parameter values. There is a 
mixture of estimated values and values from the IRIS (EPA 1998a), the HEAST (EPA 1997a), 
EPA Region 3 (EPA 1997c) and EPA Region 9 (EPA 1996b) electronic databases. Where 
values are not provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 
1998a), or the EPA regions (EPA 1996b, 1997c). Because of the conservative nature of the 
RME approach, uncertainties in toxicological values are not expected to change the conclusion 
from the risk assessment analysis. 

Total and incremental HI values for the COGs are below human health guidelines for the 
industrial land use scenario compared to established numerical guidance. Although the excess 
cancer risk was above proposed guidelines, the excess cancer risk was conservatively 
estimated through the use of maximum concentrc;1tions of the detected COGs. Because the site 
was adequately characterized, average concentrations would be more representative of actual 
site conditions. If the upper 95th confidence limit of the mean concentration (all mg/kg) for 
arsenic (4.8), benzo(a) anthracene (1.7), benzo(a) pyrene (1.3), benzo(b) fluoranthene (2.0), 
benzo (ghi) perylene (0.9), dibenz(a,h) anthracene (0.3), and indeno (1 ,2,3-c,d) pyrene (0.87) 
are used in place of their respective maximum concentrations, the total excess cancer risk is 
reduced to 9.56E-6 and the incremental excess cancer risk is calculated to be 7.26E-6. 
Although these values are above the NMED guideline for Class A and B carcinogens, it should 
be noted that the incremental contribution from arsenic is 2E-7. The majority of the excess 
cancer risk is from the organics, all of which are polyaromatic hydrocarbons (PAH). PAHs are 
common constituents in asphalt (NIOSH 1997). SWMU 98 is in the heavily industrialized TA-1. 
Some of the samples were actually collected from underneath asphalt. Therefore, the PAHs 
are determined to be from asphalt and are not indicative of contamination. Removal of the 
PAHs from the risk screening assessment and using the upper 95th confidence limit of the 
mean concentration for arsenic produces an incremental excess cancer risk of 3.64E-7, which 
is within NMED guidelines. 
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The ove.~all uncertainty in all of the steps in the risk assessment process is considered not 
significant with respect to the conclusion reached. 

Vl.9 Summary 

SWMU 98 has identified COGs consisting of some inorganic and organic 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 included soil ingestion and 
dust and volatile inhalation for the COGs. Plant uptake was included as an exposure pathway 
for the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
COGs show that for the industrial land use scenario the HI (0.09} is significantly less than the 
accepted numerical guidance from the EPA. Excess cancer risk (3E-5) is above the acceptable 
risk value provided by the NMED for an industrial land use scenario (NMED March 1998). The 
incremental HI is 0.08, and the incremental cancer risk is 3.00E-5 for the industrial land use 
scenario. Although the excess cancer risk was above proposed guidelines, the excess cancer 
risk was conservatively estimated by using maximum concentrations of the detected COGs. 
Because the site was adequately characterized, average concentrations would be more 
representative of actual site conditions. If the upper 95th confidence limit of the mean 
concentration (all mg/kg) for arsenic (4.8}, benzo(a) anthracene (1.7), benzo(a) pyrene (1.3}, 
benzo(b) fluoranthene (2.0), benzo (ghi) perylene (0.9}, dibenz(a,h) anthracene (0.3), and 
indeno (1 ,2,3-c,d) pyrene (0.87) are used in place of their respective maximum concentrations, 
the total excess cancer risk is reduced to 9.56E-6 and the incremental excess cancer risk is 
calculated to be 7.26E-6. Although these values are above the NMED guideline for Class A 
and B carcinogens, it should be noted that the incremental contribution from arsenic is 2E-7. 
The majority of the excess cancer risk is from the organics, all of which are PAHs. PAHs are 
common constituents in asphalt (NIOSH 1997). SWMU 98 is in the heavily industrialized TA-1. 
Some of the samples were actually collected from underneath asphalt. Therefore, the PAHs 
are determined to be from asphalt and are not indicative of contamination. Removal of the 
PAHs from the risk screening assessment and using the upper 95th confidence limit of the 
mean concentration for arsenic produces an incremental excess cancer risk of 3.64E-7, which 
is within NMED guidelines. 

Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is, therefore, concluded that this site poses 
insignificant risk to human health under the industrial land use scenario. 

VII. Ecological Risk Screening Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in soils at SWMU 98. A component of the NMED Risk-Based 
Decision Tree (March 1998) is to conduct an ecological screening assessment that corresponds 
with that presented in EPA's Ecological RAGS (EPA 1997c). The current methodology is tiered 
and contains an initial seeping assessment followed by a more detailed screening assessment. 
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Initial components of the NMED's decision tree (a discussion of DQOs, a data assessment, and · 1 
evaluations of bioaccumulation and fate and transport potential) are addressed in previous ., 
sections of this report. Following the completion of the seeping assessment, a determination is 
made as to whether a more detailed examination of potential ecological risk is necessary. If 
deemed necessary, the seeping assessment proceeds to a screening assessment whereby a 
more quantitative estimate of ecological risk is conducted. Although this assessment 
incorporates conservatisms in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998b) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to be exposed to constituents associated with site activities. Included in this section 
are an evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A seeping risk management decision (Section Vll.2.4) involves summarizing the 
seeping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Table 5), inorganic constituents in soil within the 0- to 5-foot depth 
interval that exceeded background concentrations were as follows: 

• Arsenic 
• Barium 
• Chromium 
• Cobalt 
• Copper 
• Lead 
• Mercury 
• Silver 
• Thallium 
• Zinc. 

Two constituents do not have quantified background concentrations. Therefore it is unknown if 
these constituents exceed background. These two constituents are: 

• Cadmium 
• Selenium. 
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Organic .. ?nalytes detected in soil were as follows: 

• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl}phthalate 
• Butylbenzylphthalate 
• Carbazole 
• Chrysene 
• Di-n-butylphthalate 
• Di-n-octylphthalate 
• Dibenz(a,h)anthracene 
• Dibenzofuran 
• Ethylbenzene 
• Fluoranthene 
• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• 2-methylnaphthalene 
• Naphthalene 
• Pentachlorophenol 
• Phenanthrene 
• Pyrene 
• Toluene 
• 1,1, 1-trichloroethane 
• Xylenes. 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5): 

• Arsenic 
• Barium 
• Cadmium 
• Cobalt 
• Lead 
• Mercury 
• Selenium 
• Thallium 
• Zinc 

08/03/00 
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• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• Butylbenzylphthalate 
• Chrysene 
• Di-n-butylphthalate 
• Di-n-octylphthalate 
• Dibenz(a,h)anthracene 
• Dibenzofuran 
• Fluoranthene 
• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• 2-methylnaphthalene 
• Naphthalene 
• Pentachlorophenol 
• Phenanthrene 
• Pyrene. 

It should be noted, however, that as directed by the NMED (March 1998), bioaccumulation for 
inorganics is assessed exclusively based upon maximum reported bioconcentration factors 
(BCF) for aquatic species. Because only aquatic BCFs are used to evaluate the 
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be 
overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind and surface-water runoff are 
expected to be of low significance as a transport mechanisms for COPECs at this site. 
Migration to groundwater is not anticipated. Food chain uptake is expected to be of low 
significance. Transformation for the inorganic COPECs is expected to be of low significance, 
but may be of moderate significance for the organic COPECs. Volatilization may be a 
mechanism of loss for volatile organic COPECs. 

Vll.2.4 Seeping Risk Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways may be associated with this SWMU and that COPECs also exist 
at the site. As a consequence, a screening assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 
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Vll.3 Screening Assessment 

As concluded in Section Vll.2.4, complete ecological pathways and COPECs are associated 
with this SWMU. The screening assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the screening assessment include the following: 

Vll.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Screening Assessment Scientific/Management Decision Point-presents the 
decision to risk managers based upon the results of the screening assessment. 

Problem Formulation 

Problem formulation is the initial stage of the screening assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a screening assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER 
Program" (IT July 1998) and are not duplicated here. 

V/1.3. 1.1 Ecological Pathways and Setting 

SWMU 98 occupies an area of less than 0.5 acre. The area that had been occupied by 
Building 863 consists of exposed highly disturbed soil. The area around this building site is 
urbanized. The site contains no natural habitat and wildlife use is essentially negligible 
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(probably limited to cosmopolitan species such as house sparrows [Passer domesticus], house " \ 
finches [Carpodacus mexicanus], and possibly house mice [Mus musculus]). No threatened, .., 
endangered, or other sensitive species are expected to occur at this SWMU. 

Although unlikely because of a lack of receptors, complete ecological pathways may exist at 
this site through the exposure of plants and wildlife to COPECs in the soil. It was assumed that 
direct uptake of COPECs from soil would be the primary route of exposure for plants and that 
exposure of plants to airborne COPECs would be minor. Exposure modeling for the wildlife 
receptors was limited to the food and soil ingestion pathways. Because of the lack of surface 
water at this site, exposure to COPECs through the ingestion of surface water was considered 
insignificant. Inhalation and dermal contact were also considered insignificant pathways with 
respect to ingestion (Sample and Suter 1994). Groundwater is not expected to be affected by 
COGs at this site. 

V/1.3.1.2 CO PEGs 

1,1, 1-trichloroethane and other chemicals leaked or spilled in and around Building 863 was the 
primary source of the COPECs associated with the soils at this site. Inorganic and organic 
COPECs identified for SWMU 98 are listed in Section Vll.1.1. The inorganic analytes were 
screened against background concentrations and those that exceeded the approved SNUNM 
background screening levels (Dinwiddie September 1997) for the area were considered to be 
COPECs. lnorganics that are essential nutrients such as iron, magnesium, calcium, potassium, 
and sodium were not included in this risk assessment as set forth by the EPA (1989). All 
detected organic analytes were considered to be COPECs for the site. In order to provide ~ 
conservatism, this ecological risk assessment was based upon the maximum soil 
concentrations of the COPECs measured in the surface soil at this site. Table 5 presents 
maximum concentrations for the COPECs at SWMU 98. 

V/1.3.1.3 Ecological Receptors 

As described in detail in an IT Corporation report (July 1998), a nonspecific perennial plant was 
selected as the receptor to represent plant species at the site. Vascular plants are the principal 
primary producers at the site and are key to the diversity and productivity of the wildlife 
community associated with the site. The deer mouse (Peromyscus maniculatus) and the 
burrowing owl ( Speotyto cunicularia) were used to represent wildlife use. Because of its 
opportunistic food habits, the deer mouse was used to represent a mammalian herbivore, 
omnivore, and insectivore. The burrowing owl was selected to represent a top predator at this 
site. The burrowing owl is present at SNUNM and is designated a species of management 
concern by the U.S. Fish and Wildlife Service in Region 2, which includes the state of New 
Mexico (USFWS September 1995). Although both the deer mouse and burrowing owl are 
common to the natural and partially disturbed grassland habitats around TA-l, it is unlikely that 
either of these species occupy or use SWMU 98 under current habitat conditions. However, 
these species are used here to evaluate potential ecological risk associated with the soil at this 
site. 
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Vll.3.~t'.-· ., Exposure Estimation 

Direct uptake from the soil was considered the only significant route of exposure for terrestrial 
plants. Exposure modeling for the wildlife receptors was limited to the food and soil ingestion 
pathways. Inhalation and dermal contact were considered insignificant pathways with respect 
to ingestion (Sample and Suter 1994). Drinking water was also considered an insignificant 
pathway because of the lack of surface water at this site. The deer mouse was modeled under 
three dietary regimes: as an herbivore (1 00 percent of its diet as plant material), as an 
omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
insectivore (1 00 percent of its diet as soil invertebrates). The burrowing owl was modeled as a 
strict predator on small mammals (1 00 percent of its diet as deer mice). Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl was modeled with intake of omnivorous mice only. Both species were 
modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 10 presents 
the species-specific factors used in modeling exposures in the wildlife receptors. Justification 
for use of the factors presented in this table is described in the ecological risk assessment 
methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested are from 
the site being investigated. The maximum measured COPEC concentrations from surface soil 
samples were used to provide a conservative estimate of potential exposures and risks to 
plants and wildlife at this site. 

Table 11 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 12 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the Wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 13 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient 
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 14 presents results of these comparisons. HQs 
are used to quantify the comparison with benchmarks for plants and wildlife exposure. 

HQs for plants exceeded unity for barium, total chromium, cobalt, lead, silver, thallium, and 
zinc. Because of a lack of sufficient toxicity information, HQs could not be determined 
for nine of the organic COPECs. HOs exceeded unity for all three dietary regimes in the 
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Table 10 
Exposure Factors for Ecological Receptors at SWMU 98 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)" (kg/day)b . Dietary Compositionc 

Deer mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
( Peromyscus Rodentia (+soil at 2% of intake) 
maniculatus) 

Deer mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
( Peromyscus Rodentia Invertebrates: 50% 
manicu/atus) (+soil at 2% of intake) 

Deer mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
( Peromyscus Rodentia (+soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1' 1.73E-2 Rodents: 1 00% 
( Speotyto cunicu/aria) Strigiformes (+soil at 2% of intake) 

"Body weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
0
Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 

dFrom Silva and Downing (1995). 
"EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
'From Dunning (1993). 
9From Haug et al. (1993). 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg/day = Kilogram(s) per day. 
SWMU = Solid Waste Management Unit. 
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Table 11 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 98 

Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
Ecological Concern Transfer Factor Transfer Factor Transfer Factor 

Inorganic 
Arsenic 4.0E·28 1.0E+Ob 2.0E·3

8 

Barium 1.5E-1 a 1.0E+Ob 2.0E-4c 

Cadmium 5.5E-1 8 6.0E-1d 5.5E-48 

Chromium _(totaD 4.0E-2c 1.3E-1e 3.0E-2c 

Cobalt 4.0E-1c 1.0E+Ob 3.0E-2c 

Copper B.OE-1' 2.5E-1d 1.0E-28 

Lead 9.0E-2c 4.0E-2d 8.0E-4c 

Mercury (organic) 1.0E+Oc 1.0E+Ob 2.5E·1 8 

Mercury_Qnorganic) 1.0E+Oc 1.0E+Ob 2.5E-1 8 

Selenium 5.0E-1c 1.0E+Ob 1.0E-1c 
Silver 1.0E+Oc 2.5E-1d 5.0E-3c 
Thallium 4.0E-38 1.0E+Ob 4.0E·2

8 

Zinc 1.5E+Oa 3.0E-1d 1.0E-1 8 

Organic9 

Acenaphthene 2.1E-1 2.1E+1 2.1 E-4 

Anthracene 1.0E-1 2.2E+1 7.3E-4 

Benzo( a)anth racene 2.2E-2 2.5E+1 1.2E-2 

Benzo(a)pyrene 1.1 E-2 2.7E+1 3.8E-2 

Benzo(b )fluoranthene 6.2E-3 2.8E+1 1.1E-1 

Benzo(g,h,l)perylene 6.1 E-3 2.8E+1 1.2E-1 

Benzo(k)fluoranthene 4.3E-3 2.9E+1 2.1E-1 

Bis(2-ethylhexyl)phthalate 1.6E-3 3.2E+1 1.3E+0 

Butyl benzyl phthalate 6.8E-2 2.3E+1 1.6E-3 

Carbazole 3.9E+1 1.3E+1 1.8E-8 

Chrysene 1.5E-2 2.6E+1 2.3E-2 

Di-n-butyl phthalate 8.4E-2 2.2E+1 1.1 E-3 

Di-n-octyl phthalate 3.7E-2 2.4E+1 4.5E-3 

Dibenzo( a, h )anthracene 6.8E-3 2.8E+1 9.5E-2 

Dibenzofuran 1.6E-1 2.1 E+1 3.3E-4 

Ethylbenzene 5.9E-1 1.9E+1 3.3E-5 

Fluoranthene 5.7E-2 2.3E+1 2.1 E-3 

Fluorine 1.5E-1 2.1 E+1 3.8E-4 

ldeno(1 ,2,3-cd)pyrene 6.1 E-3 2.8E+1 1.2E-1 

2-meth_ylnaphthalene 2.3E-1 2.1 E+1 1.8E-4 

Naphthalene 4.8E-1 1.9E+1 4.7E-5 

Pentachlorophenol 4.4E-2 2.4E+1 3.3E-3 

Refer to footnotes at end of table. 

AU8·00/WP/SNL:rs4700·2.doc 31 301462.249.01 08/03/00 3:29PM 



RISK SCREENING ASSESS:MENT FOR SWMU 98 

'·' '•'' Table 11 (Concluded) 

08/03/00 

Transfer Factors Used in Exposure Models for 
Constituents of Potential Ecological Concern at SWMU 98 

Constituent of Potential 
Ecological Concern 

Phenanthrene 

Pyrene 

Toluene 

1,1, 1-trichloroethane 

X_y_lenes 

8 From Baes et al. (1984). 
bDefault value. 
cFrom NCRP (January 1989). 
dFrom Stafford et al. (1991 ). 
8
Ma (1982). 

'From IAEA (1994). 

Soil-to-Plant 
Transfer Factor 

8.9E-2 

3.3E-2 

1.0E+0 

1.4E+0 

5.5E-2 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

2.2E+1 9.6E-4 

2.4E+1 5.8E-3 

1.8E+1 1.3E-5 

1.8E+1 6.7E-6 

1.9E+1 3.7E-5 

gSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the log Kow value of compound. 
IAEA = International Atomic Energy Agency. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 
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Constituent of Potential 
Ecolo_gical Concern 

Inorganic 
Arsenic 

Barium 

Cadmium 

Chromium (total) 

Cobalt 

Copper 

Lead 

Mercury (organic) 

Mercury (inorganic) 

Selenium 

Silver 

Thallium 

Zinc 

Organic 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h, l)perylene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Ethylbenzene 

Fluoranthene 

Fluorene 

ldeno(1 ,2,3-cd_lpyrene 

2-methylnaphthalene 

Table 12 
Media Concentrationsa for Constituents of 
Potential Ecological Concern at SWMU 98 

Soil Plant Soil 
(maximumt Foliageb lnvertebrateb 

9.2E+O 3.7E-1 9.2E+0 

6.1E+2 9.1 E+1 6.1E+2 

9.4E-1 5.2E-1 5.6E-1 

3.0E+1 1.2E+O 3.9E+0 

2.6E+2 1.1 E+2 2.6E+2 

4.4E+1 3.5E+1 1.1 E+ 1 

9.0E+1 8.1E+0 3.6E+0 

1.5E-1 1.5E-1 1.5E-1 

1.5E-1 1.5E-1 1.5E-1 

6.0E-1d 3.0E-1 6.0E-1 

1.4E+1 1.4E+1 3.5E+0 

2.1E+0 8.4E-3 2.1E+O 

1.9E+2 2.9E+2 5.7E+1 

1.2E+Oe 2.5E-1 2.5E+1 

1.9E+0 2.0E-1 4.2E+1 

6.1E+O 1.4E-1 1.5E+2 

4.5E+0 5.1 E-2 1.2E+2 

7.4E+0 4.6E-2 2.1 E+2 

3.3E+0 2.1E-2 9.3E+1 

2.2E+0 9.5E-3 6.4E+1 

2.9E-1e 4.6E-4 9.2E+0 

7.9E-1e 5.4E-2 1.8E+1 

1.9E+0 7.4E+1 2.5E+1 

5.7E+0 8.5E-2 1.5E+2 

7.4E-2e 6.2E-3 1.7E+0 

9.3E-2e 3.5E-3 2.2E+1 

1.6E+0 1.1 E-2 4.5E+1 

4.5E-1e 7.2E-2 9.5E+0 

1.7E-3e 1.0E-3 3.2E-2 

1.0E+1 5.7E-1 2.3E+2 

9.6E-1e 1.4E-1 2.0E+1 

3.3E+O 2.0E-2 9.3E+1 

1.0E-1e 2.3E-2 2.1E+0 

Refer to footnotes at end of table. 
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Deer Mouse 
Tlssuesc 

3.1 E-2 

2.3E-1 

9.6E-4 

3.0E-1 

1.8E+1 

7.5E-1 

1.9E-2 

1.2E-1 

1.2E-1 

1.4E-1 

1.4E-1 

1.4E-1 

5.5E+1 

8.1E-3 

4.8E-2 

2.8E+O 

7.1E+O 

3.7E+1 

1.7E+1 

2.1E+1 

1.9E+1 

4.4E-2 

2.8E-6 

5.4E+O 

2.8E-3 

1.6E-2 

6.6E+0 

S.OE-3 

1.7E-6 

7.7E-1 

1.2E-2 

1.7E+1 

5.8E-4 
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:,I ,,,. 

Constituent of Potential 

Table 12 (Concluded) 
Media Concentrations" for Constituents of 
Potential Ecological Concern at SWMU 98 

Soil Plant Soil 

08/03/00 

Deer Mouse 
Ecological Concern (maximum)" Foliageb lnvertebrateb Tissuesc 

Naphthalene 3.9E-1 e 1.9E-1 7.5E+0 5.7E-4 

Pentachlorophenol 4.2E-2e 1.9E-3 9.9E-1 5.2E-3 

Phenanthrene 7.5E+0 6.7E-1 1.7E+2 2.5E-1 

Pyrene 8.3E+O 2.7E-1 2.0E+2 1.8E+O 

Toluene 2.6E-2 2.6E-2 4.7E-1 9.9E-6 

1,1, 1-trichloroethane 2.0E-3e 2.9E-3 3.5E-2 4.0E-7 

Xylenes 1.0E-2 5.5E-3 1.9E-1 1.1 E-5 

"In milligram(s) per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dParameter was nondetect. Concentration is 0.5 of detection limit. 
eBased upon an estimated concentration. 
EPA =U.S. Environmental Protection Agency. 
SWMU = Solid Waste Management Unit. 
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Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU 98 

Mammalian NOAELs 
Test Deer 

Constituent of Potential Plant Mammalian Species Mouse Avian 
Ecological Concern Benchmarka.b Test Speciesc,d NOAELd,e NOAELe.r Test Speciesd 

Inorganic 
Arsenic 10 Mouse 0.126 0.133 Mallard 
Barium 500 Rath 5.1 10.5 Chicken 
Cadmium 3 Rat' 1.0 1.9 Mallard 
Chromium (total) 1 Rat 2,737 5,354 Black duck 
Cobalt 20 - - - -
Copper 100 Mink 11.7 29.8 Chicken 
Lead American 

50 Rat 8.0 15.7 kestrel 
Mercury (organic) 0.3 Rat 0.032 0.063 Mallard 
Mercury (inorganic) 0.3 Mouse 13.2 14.0 Japanese quail 
Selenium 1 Rat 0.20 0.39 Screech owl 
Silver 2 Rat 17.81 34.8 -
Thallium 1 Ratk 0.0074 0.015 -
Zinc 50 Rat 160 313 Chicken 
Organic' 

Acenaphthene 18
1 

Mouse 17.5m 18.5 -
Anthracene 18 Mouse 100" 106 -
Benzo(a)anthracene 18' Mouse 1.0° 1.1 -
Benzo(a)pyrene 18' Mouse 1.0° 1.1 -

Benzo(b)fluoranthene 18' Mouse 1.0° 1.1 -

Benzo(g,h,l)perylene 18 Mouse 1.0° 1.1 -
Benzo(k)fluoranthene 18 Mouse 1.0° 1.1 -
Bis(2-ethylhexyl)phthalate - Mouse 18.3 19.4 Ringed dove 

Butyl benzyl phthalate - Rat 159p 311 -
Carbazole - - - - -
Chrysene 18 Mouse 1.0° 1.1 -

Refer to footnotes at end of table. 

Avian NOAELs 

Test Species 
NOAELd.e 

5.14 
20.8 
1.45 
1.0 
-

47 

3.85 
0.0064 

0.45 
0.44 

-
-

14.5 

-
-

-
-
-

-

-
1.1 

-
-
-

r 

- ---
--

Burrowing 
Owl 

NOAELe.o 

5.14 
20.8 
1.45 
1.0 
-
47 

3.85 
0.0064 

0.45 
0.44 
-
-

14.5 

-

-
-

-

-
-
-

1.1 

-
-
-
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Table 13 (Continued) 
Toxicity Benchmarks for Ecological Receptors at SWMU 98 

Constituent of Potential Plant 
Ecological Concern Benchmark•.b 

I-n-butyl phthalate 200 

Di-n-octyl phthalate -
Dibenzo(a,h)anthracene 18

1 

Dibenzofuran -
Ethylbenzene -
Fluoranthene 18

1 

Fluorene 18 

ldeno(1,2,3-cd)pyrene 18 

2-methylnaphthalene 18 

Naphthalene 18
1 

Pentachlorophenol -

Phenanthrene 18
1 

Pyrene 18
1 

Toluene 200 

1 ,1,1-trichloroethane -
Xylenes -

"In milligram(s) per kilogram soil dry weight. 
bFrom Efroymson et al. (1997). 

Mammalian NOAELs 
Test Deer 

Mammalian Species Mouse Avian 
Test Speciesc,d NOAELd,e NOAEL"·' Test Species 

Mouse 550 582 -
. Mouse 79.4q 84.0 -

Mouse 1.0° 1.1 -
- - - -

Rat 291p 569 -

Mouse 12.5' 13.2 -
Mouse 12.5' 13.2 -

Mouse 1.0° 1.1 -
Rat 2.45" 4.79 -

Mouse 5.0
1 

5.3 -
Rat 0.24 0.47 -

Mouse 1.0° 1.1 -

Mouse 7.5" 7.9 -
Mouse 26 28 -
Mouse 1,000 1,058 -
Mouse 2.1 2.2 -

Avian NOAELs 

Test Species 
d NOAELd,e 

0.11 

-

-
-

-

-

-

-
-
-
-
-
-
-

-
-

cBody weights (in kilogram[s]) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dFrom Sample et al. (1996), except where noted. 
"In milligram(s) per kilogram body weight per day. 

Burrowing 
Owl 

NOAEL"'0 

0.11 

-

-

-
-
-
-
-

-

-
-
-
-

-
-

-

'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
'Body weight: 0.303 kilogram. 
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Table 13 (Concluded) 

Toxicity Benchmarks for Ecological Receptors at SWMU 98 

iBased upon a rat LOAEL of 89 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.2. 
kBody weight: 0.365 kilogram. 
'From Sims and Overcash (1983). 
mBased upon a subchronic mouse LOAEL of 175 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.1. 
"Based upon a subchronic NOAEL of 1000 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.1. 
0 NO data available. Toxicity value based upon NOAEL for benzo(a)pyrene. 
PFrom EPA (2000). 

(' 

qBased upon a mouse NOAEL for bis(2-ethylhexyl)phthalate and the ratio of LD50 values for bis(2-ethylhexyl)phthalate and di-n-octyl phthalate 
(Micromedex 1998). 
'Based upon a subchronic mouse NOAEL of 125 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.1. 
sBased upon a chronic rat NOAEL for pyrene of 4.1 mg/kg/d, scaled from the chronic mouse NOAEL for pyrene, and the ratio of LD50 values for rats 
for pyrene and 2-methylnaphthalene (Micromedex 1998). 
'Based upon chronic mouse NOAEL for pyrene and the ratio of LD50 values for pyrene and naphthalene (Micromedex 1998). 
"Based upon a subchronic mouse NOAEL of 75 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.1. 
EPA =U.S. Environmental Protection Agency. 
LD50 = Acute lethal dose to 50 percent of the test population. 
LOAEL = Lowest-observed-adverse-effect level. 
mg/kg/d = Milligrams per kilogram per day. 
NOAEL = No-observed-adverse-effect level. 
SWMU =Solid waste management unit. 

= Insufficient toxicity data. 
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Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium {total) 
Cobalt 
Copper 
Lead 
Mercury (organic) 
Mercury (inorganic) 

Selenium 
Silver 
Thallium 
Zinc 
Organic' 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Carbazole 

Chrysene 

_Di-n-butyl phthalate 

Refer to footnotes at end of table. 

~ 

Table 14 
Hazard Quotients for Ecological Receptors at SWMU 98 

Deer Mouse Deer Mouse Deer Mouse 
HQ HQ HQ 

Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) 

9.2E-1 6.4E-1 5.8E+0 1.1 E+1 
1.2E+0 1.5E+0 5.3E+0 9.1E+0 
3.1 E-1 4.4E-2 4.6E-2 4.8E-2 
3.0E+1 5.2E-5 9.2E-5 1.3E-4 
1.3E+1 - - -
4.4E-1 1.9E-1 1.3E-1 6.3E-2 
1.8E+0 9.8E-2 7.6E-2 5.4E-2 
S.OE-1 3.8E-1 3.8E-1 3.8E-1 
S.OE-1 1.7E-3 1.7E-3 1.7E-3 

6.0E-1 1.2E-1 1.8E-1 2.4E-1 
6.9E+0 6.3E-2 4.0E-2 1.7E-2 
2.1E+0 5.4E-1 1.2E+1 2.3E+1 
3.8E+0 1.4E-1 8.7E-2 3.0E-2 

6.7E-2 2.3E-3 1.1 E-1 2.1 E-1 

1.1 E-1 3.5E-4 3.1 E-2 6.1 E-2 

3.4E-1 3.8E-2 1.1E+1 2.3E+1 

2.5E-1 2.1 E-2 8.8E+0 1.8E+1 

4.1 E-1 2.9E-2 1.5E+1 3.1E+1 

1.8E-1 1.3E-2 6.8E+O 1.4E+1 

1.2E-1 7.9E-3 4.7E+O 9.4E+0 

- S.OE-5 3.7E-2 7.4E-2 

- 3.5E-5 4.5E-3 9.0E-3 

- - - -
3.2E-1 2.9E-2 1.1E+1 2.2E+1 

3.7E-4 2.1E-6 2.2E-4 4.4E-4 
-- -

~-

----

Burrowing Owl 
HQ 

4.7E-3 
6.6E-2 
1.5E-3 
10.0E-2 

-
3.9E-3 
5.3E-2 
2.1E+0 
3.0E-2 

4.0E-2 
-
-

4.5E-1 

-
-
-
-
-

-
-

1.9E+0 

-

-
-

4.3E-3 
-- -----------
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Table 14 (Concluded) 
Hazard Quotients for Ecological Receptors at SWMU 98 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) 

Di-n-octyl phthalate - 9.9E-6 2.1 E-3 4.1 E-3 

Dibenzo(a,h)anthracene 8.9E-2 6.3E-3 3.3E+O 6.5E+O 

Dibenzofuran - - - -
Ethylbenzene - 2.8E-7 4.5E-6 8.8E-6 

Fluoranthene 5.6E-1 9.1 E-3 1.4E+O 2.7E+0 

Fluorene 5.3E-2 1.9E-3 1.2E-1 2.4E-1 

ldeno(1 ,2,3-cd)pyrene 1.8E-1 1.3E-2 6.8E+O 1.4E+1 

2-methylnaphthalene 5.6E-3 8.0E-4 3.4E-2 6.7E-2 

Naphthalene 2.2E-2 5.7E-3 1.1 E-1 2.2E-1 

Pentachlorophenol - 9.0E-4 1.7E-1 3.3E-1 

Phenanthrene 4.2E-1 1.2E-1 1.2E+1 2.5E+1 

Pyrena 4.6E-1 8.6E-3 2.0E+O 4.0E+0 

Toluene 1.3E-4 1.5E-4 1.4E-3 2.7E-3 

1,1, 1-trichloroethane - 4.3E-7 2.8E-6 5.2E-6 

Xylenes - 4.0E-4 6.9E-3 1.3E-2 

HI" __ l_ 6.6E+1 ___[ 4.1E+0 1.1E+2 l _____ ~.1E±L 
Note: Bold text indicates HQ or HI exceeds unity. 
"The HI is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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Burrowing Owl 
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RISK SCREENING ASSESSMENT FOR SWMU 98 08/03/00 

' 
deer mouse for barium. HQs for both the omnivorous and insectivorous deer mice • ) 
exceeded unity for arsenic, thallium, and all PAHs except acenaphthene, anthracene, fluorine, ., 
2-methylnaphthalene, and naphthalene. HQs for the deer mouse could not be determined for 
cobalt, carbazole, and dibenzofuran because of a lack of sufficient toxicity information. For 
the burrowing owl, the only HQs that exceeded unity were those from exposures to mercury 
when the mercury was assumed to be entirely in organic form and from exposures to 
bis(2-ethylhexyl)phthalate. HQs for cobalt, silver, thallium, and all organic COPECs except 
bis(2-ethylhexyl)phthalate and di-n-butylphthalate could not be determined for the burrowing 
owl because of a lack of sufficient toxicity information. As directed by the NMED, His were 
calculated for each of the receptors (the HI is the sum of chemical-specific HQs for all pathways 
for a given receptor). All receptors had total His greater than unity, with a maximum HI of 212 
for the insectivorous deer mouse. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 98. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include 
the use of maximum measured analyte concentrations in soil to evaluate risk, the use of wildlife 
toxicity benchmarks based upon NOAEL values, the incorporation of strict herbivorous and 
strict insectivorous diets for predicting the extreme HQ values for the deer mouse, and the use 
of 1.0 as the area use factor for wildlife receptors regardless of seasonal use or home range 
size. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 

The assumption of an area use factor of 1.0 is a source of uncertainty for the burrowing owl. 
Because SWMU 98 is less than 0.5 acre in size, an area use factor of 0.014 or less would be 
justified for this receptor. This is sufficient to reduce the HQs for organic mercury and 
bis(2-ethylhexyl)phthalate to values of approximately 0.03. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed at background 
concentrations. As shown in Table 15, HQs associated with exposures to background are 
greater than 1.0 for arsenic, barium, chromium, and thallium. Background may account for a 
significant fraction of the HQs for these COPECs (between approximately 25 and 50 percent). 
Because the background concentrations for these COPECs were found to result in HQs greater 
than unity, based upon the current exposure models and toxicity benchmarks, it is likely that the 
risks to ecological receptors from the measured concentrations of these COPECs are 
overestimated by the HQs calculated in this screening assessment. This overestimation is the 
result of conservatisms incorporated into the exposure assessment and in the toxicity 
benchmarks for these COPECs (e.g., the use of NOAELs for wildlife receptors). 
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Table 15 

HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 98 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) 

Arsenic 4AE-1 3.1 E-1 2.8E+0 5.2E+O 

Barium 4.0E-1 S.OE-1 1.8E+O 3.0E+0 

Cadmium 1.7E-1 2.4E-2 2.5E-2 2.6E-2 

Chromium 1.3E+1 2.2E-5 3.9E-5 5.6E-5 

Cobalt 3.6E-1 - - -
Copper 1.7E-1 7.3E-2 4.9E-2 2AE-2 

Lead 2.2E-1 1.2E-2 9.5E-3 6.7E-3 

Mercury (inorganic) 1.7E-1 5.7E-4 5.7E-4 5.7E-4 

Mercury (organic) 1.7E-1 1.3E-1 1.3E-1 1.3E-1 

Selenium S.OE-1 1.0E-1 1.5E-1 2.0E-1 

Silver 2.5E-1 2.3E-3 1 AE-3 6.0E-4 

Thallium 5.5E-1 1.4E-1 3.1E+0 6.0E+0 

Zinc 1.5E+O 5.7E-2 3.5E-2 1.2E-2 

HI" I 1.8E+1 __ l 1.4E+O 8.0E+0 I 1.5E+1 

Note: Bold text indicates HQ or HI exceeds unity. 
"The HI is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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A significant source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to evaluate risk. This results in a 
conservative exposure scenario that does not necessarily reflect actual site conditions. To 
assess the potential degree of overestimation caused by using the maximum measured soil 
concentrations in the exposure assessment, average soil concentrations were calculated for 
the COPECs with HQs greater than unity to determine whether these HOs can be accounted 
for by the magnitude of the extreme measurement. The mean concentrations of chromium 
and zinc, for example, were determined to be 8.13 and 55.9 mg/kg, respectively, which are 
below the corresponding background screening concentrations for these elements. The 
mean concentrations for lead (17.1 mg/kg), mercury (0.12 mg/kg), bis(2-ethylhexyl)phthalate 
(0.125 mg/kg), fluoranthene (2.06 mg/kg), and pyrene (1.81 mg/kg) were all sufficiently below 
the maximums to reduce all receptor HOs to values less than unity. With the exception of 
thallium exposure in the insectivorous deer mouse, the average concentrations of the other 
COPECs in the soils at SWMU 98 reduced the HOs to values less than 10. For thallium, the 
average concentration resulted in a maximum HQ (for the insectivorous deer mouse) of 
approximately 15. Therefore, a significant degree of the predicted risk at this site can be 
explained by the use of the maximum measured soil concentrations as the exposure point 
concentration. 

Because of the current habitat conditions at this site (highly urbanized), it is unlikely that 
ecological receptors exist at this site or would use it to a significant degree. The small area 
where exposure to soils occurs also greatly reduces the potential for exposures to ecological 
receptors. In addition, no natural vegetation occurs at the site. This risk assessment was 
based upon highly conservative assumptions of complete exposure pathways; however, under 
the current site conditions, such pathways are probably insignificant. 

Based upon this uncertainty analysis, potential ecological risks at SWMU 98 are expected to be 
very low. HQs greater than unity were initially predicted; however, closer examination of the 
exposure assumptions revealed an overestimation of risk primarily attributed to exposure 
concentration, conservatively assumed wildlife use factors, and the contribution of background 
risk. Finally, this risk assessment was based upon the highly conservative assumption that 
complete ecological exposure pathways exist at this site; however, under the current site 
habitat conditions and predicted future conditions, such pathways are probably insignificant. 

Vl1.3.6 Risk Interpretation 

Ecological risks associated with SWMU 98 were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low because predicted risks associated with exposure to COPECs are 
based upon calculations using maximum detected values. Also, because the site is located in a 
highly urbanized location in TA-l, the existence of complete ecological exposure pathways is 
unlikely. Based upon this final analysis, ecological risks associated with SWMU 98 are 
expected to be low. 
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Vll.3.7 Screening Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Sandia National Laboratories/New Mexico (SNUNM) proposes that a default set of exposure 
routes and associated default parameter values be developed for each future land use 
designation being considered for SNUNM Environmental Restoration (ER) project sites. This 
default set of exposure scenarios and parameter values would be invoked for risk assessments 
unless site-specific information suggested other parameter values. Because many SNUNM 
solid waste management units (SWMU) have similar types of contamination and physical 
settings, SNUNM believes that the risk assessment analyses at these sites can be similar. A 
default set of exposure scenarios and parameter values will facilitate the risk assessments and 
subsequent review. 

The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). · 
Approximately 157 potential waste and release sites have been identified where hazardous, ..J 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. All three land 
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989a) 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 soil 

• Ingestion of contaminated fish and shell fish 

• Ingestion of contaminated fruits and vegetables 
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• 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 SNUNM 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 SNUNM SWMUs, there does not 
currently occur any consumption of fish, shell fish, 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, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shell fish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 

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

For the residential land use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments, the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganics is not 
considered significant and will not be included. In general, the dermal exposure pathway is 
generally considered to not be significant relative to water ingestion and soil ingestion pathways 
but will be considered for organic components. Because of the lack of toxicological parameter 
values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. · 

AU8-00/WP/SNL:rs4700-2.doc 49 301462.249.01 08/03100 3:29PM 



RISK SCREENING ASSESSMENT FOR SWMU 98 08/03/00 

',,1 .,, .. Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

ground surfaces 
External exposure to penetrating 
radiation from ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM 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 land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 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). Also shown are the default values SNUNM ER suggests for use 
in RME risk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 

Generic Equation for Calculation of Risk Parameter Values 

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

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

= C x (CR x EFD/BW/AT) x Toxicity Effect (1) 
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C =contaminant concentration (site specific) 
CR =contact rate for the exposure pathway 
EFD = exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

08/03/00 

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. 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern {COC) present at the site. This estimate 
is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and B carcinogens and 1 E-5 for 
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a 
quantitative 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 due to 
radioactive compounds produces a quantitative estimate of doses resulting from the COCs 
present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS {EPA 
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNUNM at SWMUs, based upon the selected land use scenario. 
References are given at the end of the table indicating the source for the chosen parameter 
values. The intention of SNUNM is to use default values that are consistent with regulatory 
guidance and consistent with 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 will be modified and documented. 

Summary 

SNUNM proposes the described default exposure routes and parameter values for use 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 SNUNM ER sites, but this scenario 
has been requested to be considered by the NMED. For sites designated as industrial or 
recreational land use, SNUNM 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 SNUNM ER sites. The 
parameter values are based upon EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNUNM will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 
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Table 2 
Default Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

Exposure frequency 8 hr/day for 250 day 4 hr/wk for 52 wklyr 

Exposure duration (yr) 25a,b 30a,b 

Body weight (kg) 70a,b 70 adult8 'b 
15 child 

Averaging Time (days) 
for carcinogenic compounds 25,550

8 
25,550

8 

(= 70 y x 365 day/yr) 
for noncarcinogenic compounds 9,125 10,950 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion rate 100 mg/dayc 200 mg/day child 
1 00 mg/day adult 

Inhalation Pathway 
Inhalation rate (m3/yr) 5,000a,b 260d 

Volatilization factor (m3/kg) chemical specific chemical specific 

Particulate emission factor (m3/kg) 1.32E9
8 

1.32E9
8 

Water Ingestion Pathway 

Ingestion rate (liter/day) 2
a.b 

2
a,b 

Food Ingestion Pathway 

Ingestion rate (kg/yrj NA NA 
Fraction ingested NA NA 

Dermal Pathway 
Surface area in water (m2

) 2b.e 2
b,e 

Surface area in soil (m2
) 0.53b,e 0.53b,e 

Permeability coefficient chemical sgecific chemical specific 

"Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA 1989b). 
cEPA Region VI guidance. 

Residential 

350 day/yr 
30a,b 

70 adulta.b 
15 child 

25,5508 

10,950 

200 mg/day child 
1 00 mg/day adult 

7,000a,b,d 

chemical specific 

1.32E98 

2
a,b 

138b,d 

0.25b,d 

2b.e 

0.53b,e 

chemical specific 

dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National 
Laboratory, Argonne, IL. 1993) is used for human health risk calculations; default parameters are 
consistent with RESRAD guidance. 
•Dermal Exposure Assessment (EPA 1992). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr =Hour. 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk =Week. 
yr =Year. 
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Surface Water Site Assessment 
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SURF ACE WATER SITE ASSESSMENT Part B ( 3 pages) 

Site Information: 

la) Site# '[_q_g' ____ llb) Building# I '?• ~o 
(if applicable) 

1 c) ou # [t3 0 7.. 

2. Date!fime ( MIDIY H:M, 24Hr ) I !of { "-'" ( '1..DlrO 6~ 0 0 
Site Setting: . 

• 

3a)~ Alluvial Plain. 

3b)0 Within a bench of an arroyo 
or drainage basin 

I Explanation: 

3c) 0 In canyon floor/drainage basin, 
but not in an established channel. 

3d)Q Within established arroyo 
. channel/drainage basin 

4. Estimated ground and I or canopy cover a~ the site: (deciduous leaves, pine needles, vegetation, 
tre~s, rocks) 

Estimated percent of ground cover: 

X X 
b) c) X 

0o-25% cover 0 25-75% cover 0 75-100% cover 

5. Steepest slope at the area impacted: 

a)~ b)~ c)~ 
0 less than 10% Q lOto 30% O 30% or greater 

Explanation: 



• 

SURFACE WATER SITE ASSESSMENT Part B ( 3 pages) 

Runoff Facto~: 

Y/N 
0 ~Is there visible evidence of runoff discharging from the site? If yes, answer a)- c) below: 

0 0 6a) Is runoff channelized? If yes, descnoe. 0 Man-made channel. 0 Natmal Channel. 

6b) Where docs evidence ofruno:ffterminate? 
Drainage or wetland. (name) 

Within bench of Canyon setting. (name) 

Other (retention pond, meadow, mesa top etc) 

Explanation: 

0 ~) Has runoff caused visible erosion at the site? If yes, explain. 0 Sheet 0 Rill Q Gully 

Explanation: 

Run-on Factors: 

Rate the potential for storm water to run on to this site: (Check EITHER #7 or #9) 
Note: Include comments in appropriate boxes ifboth natural and man-made run-on exist. 

0 07. Are structures creating run-on to the site? ( buildings, roof drains, parking lots, storm drains ) 

Explanation: tJo e,...;~~V\U ~ f1IYI m 

0 @s. Are. current operations adversely impacting run-on to the site? (fire hydrants, NPDES outfalls) 

Explanation: 

@ 0 9. Are natural drainage patterns directing stonnwater onto the site? 

Explanation: 

• 

2 
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SURFACE WATER SITE ASSESSMENT Part B ( 3 pages) 

Assessm~.nt Finding: 

Y/~ 
Q ~ 10. Based on the above criteria and the assessment of this site, do soil erosion potentiais exist? 

(REFER TO EROSION POTENTIAL MATRIX) 

11. 

tr~. ~~/;;3 ,:J3.;'-,LS7C 
Companf 1 Orgarurtion 1 Phone # Company/ Organization I Phone 

Initials oflndopondont Roviowe<. D Cbock bore when infonnation is Qtered into datahaso. 0 
Notes Recommendations & Photos. (Please attach photos) 

0 0 12a. Is there visible trash I debris on the site? s lfl.t. tt ,. r'IMT1.M4- E 'D ~ V eyl,~~ 
0 ~2b. Is there visible trash I debris in the watercourse? rJ /Pr 

. Description of existing BMP' s: S 1\tl"' ll be.rNI.. --~ <; , t, 

~0 13a. An Bl'viP's being properly maintained? (Ifno, descnbe in .. Other Internal Notes") 

0 0 i3b. Are BMP's effectively keeping sediment in place and reducing erosion potential? 

Recommended BMP's for this site: ;J~ ~()r~ ~'{ IS e~c:..~..:.e 

Other Internal Notes: 

• 

3 
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Surface Water Site Assessment Erosion ·Matrix Sheet SWMU/IRP# 77 

in canyon bottom or drainage 
basin and in watercourse 

Estimated % ground and canopy cover 

MAX. POSSIBLE EROSION MATRIX SCORE: 

7 

4 

100 

Erosion I Sediment transport Potential Factor 
Low Medium High 

No Multiplying Factor Defined Based on Topographic Selling 

If YES, Score as 7. If NO, Score as 0. 

If YES, Score as 4. If NO, Score as 0. 

Score: < 40 = low erosion potenlial 

40 - 60 = moderate erosion potential 
> 60 = high erosion potential 

.' 

Total Score 

" 
- _- --

Calculated 

0 

'1-



Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of _2_ 

AR/COC [ 6027 5-2- . -, 

I 

I ER Sample ID or Sample ERSite Date!Time(hr) 

Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected 

I· 048213-001 ->- T1098-BH-001..03Q.S 30 98 081999-1215 

~ 048213-002 I T1 098-BH-001..()30-S I 30 I 98 I 081999-1215 I s I G I 4oz. I 4C I G 

14 048214-001 ' IT1098-BH-001-040-S I 40 I 98 I 081999-1235 I s I SL I 125ml I 4C I G 

I· 048214-002 ,... lno98-BH-001-040-S l 40 I 98 ~~ 081999-1235 T s I G I 4oz. I 4C l G I SA 

I· 048215-001 .... T1098-BH-001..05Q.S 50 98 081999-1355 s SL 125mL 4C G I SA ,, 
048215-002 , T1098-BH..001..050-S 50 98 081999-1355 s G 4oz. 4C G 

f' 048216-001 ., T1098-BH-001-06Q.S 60 98 081999-1430 s SL 125ml 4C G I SA 

'I 048217-001 ,., T1 098-BH-001..070-S 70 98 081999-1520 s SL 125ml 4C G I SA 

,I 048217-002 ..... T1098·BH..001..070-S 70 98 081999-1520 s G 4oz. 4C G I SA 

G I SA 



Analysis Request And Chain Of Custody (Continuation) 

ARICOC-

ER Sample 10 or I Fraction I Sample Locatio1 

a. ------ ____ ,' T1098-BH-001-080·S 80 98 081999-1600 s G 4oz. 4C G 

T1 098-BH-001-090-S 90 98 081999-1645 5 5L 125ml 4C G 

T1098-BH-001-090-5 90 98 081999-1645 s G 4oz. 4C G 

T1 098-BH-001-090-SD 90 98 081999-1645 5 SL 125ml 4C G 

! J I 048219-0061 T1098-BH-001-090·5D 90 98 081999-1645 s G 4oz. 4C G 
I I I 

T1098-BH-001-1 00-S 100 98 081999-1745 s 5L 125ml 4C G 

T1098-BH-001-100-5 100 98 081999-1745 s G 4oz. 4C G 

•I -----·--·"I T1098-BH-001-110-S 110 98 082099-0745 s SL 125ml 4C G 

' I nAa.,•H nM • I T1098-BH-001-110-S 110 98 082099-07 45 5 G 4oz. 4C G 

T1098-BH-001-120-S 120 98 082099-0820 s 5L 125mL 4C G 

T1098-BH-001-120-S 120 98 082099-0820 s G 4oz. 4C G 

• I 048773-001, I T1098-BH-001-130-S 130 98 082099-0920 s SL 125mL 4C G 

'I n4R77~-007'1 T1098-BH-001-130-S 130 98 082099-0920 s G 4oz. 4C G 

• I MR77R-nn1r I T1098-T8-014-000-W N/A 98 081999-1215 w G 3 x 40ml 4C;HCL 

"I 048727-001 '"I T1098-EB-005-000-W N/A 98 081999-1135 w G 3x 40ml 4C; HCL I G 

T1 098-EB-005-000-W N/A 99 081999-1140 w IU 500mL 4C:HN031 G 
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CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. William K. Honker 
RCRA Permits Branch 
Hazardous Waste Management Division 
U.S. Environmental Protection Agency 
Region VI 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

Dear Mr. Honker, 

Enclosed are two copies of the Sandia National Laboratories, New Mexico, 
responses to the EPA comments on the submission of 22 "Proposals for 
Administrative No Further Action, Environmental Restoration, FY94". 

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

Enclosure 

cc w/enclosure: 
T. Trujillo, ERD, AL 
J. Johnsen, KAO/ AlP (2 copies) 
cc w/o enclosure: 
W. Cox, SNL, MS 1347 
F. Nimick, SNL, MS 134 7 
D. Fate, SNL, MS 1347 
T. Roybal, SNL, MS 1347 
T. Vandenberg, SNL. MS 0141 
E. Krauss, SNL, MS 0141 
N. Morlock, EPA, Region VI 
B. Garcia, NMED 

iJ;ely!!P~ 
0~ Michael J. Zamorski 
l Acting Area Manager 



PROPOSAL FOR 
ADMINISTRATIVE 
NO FURTHER ACTION 

SITE 195, Experimental Test Pit (TA-III) 
ou 1306 

SANDIA NATIONAL LABORATORIES/NEW MEXICO 



1.0 INTRODUCTION 

Sandia National Laboratories/New Mexico (SNL/NM) is proposing an administrative No 
Further Action (NFA) decision for Environmental Restoration (ER) Site 195,, Experimental 
Test Pit, Technical Area (TA)-III, Operable Unit (OU) 1306. 

Experiments involved placing test items in the bottom of the pit and exposing them for an . 
extended period to a cobalt-60 source. The testing pit has since been excavated, and an A
frame building which was built over the pit was dismantled. 

2.0 HISTORY OF UNIT 

ER Site 195 is located 50 to 100 feet south of the 300-foot drop tower in TA-III. In 1955 an 
experiment involving radioactive cobalt-60 took place in a test pit in TA-III. Plant 
Engineering excavated a pit which was then lined with concrete and possibly lead. The 
dimensions of this pit were approximately 6 feet by 6 feet by 8 feet deep. A small A-frame 
building was built over the pit at the ground surface. The experiment involved placing test 
items in the bottom of the pit and then lowering a sealed cobalt-60 source down into the 
bottom. The source was then exposed for six months. After completion of the experiment, 
the cobalt-60 source was resealed and removed from the test pit. The A-frame building was 
dismantled and sent to a salvage yard, and the concrete pit apparently was excavated and 
disposed (Williamson 1992). 

3.0 EVALUATION OF RELEVANT EVIDENCE 

There is no existing surface manifestation of Site 195. A field reconnaissance was completed 
in the fall of 1992, but the site location could not be determined exactly (Cox 1992). 

4.0 CONCLUSION 

The cobalt-60 source was removed from the pit, and there should be no residual radiation in 
the area. The half-life of cobalt-60 is 5.3 years, and the experiment took place approximately 
39 years ago. Thus, even if a small amount of residual radiation remained after the 
conclusion of the experiment, it would have since decayed. Because there is no potential for 
releases that pose a threat to human health or the environment, SNL/NM proposes that an 
NFA determination be granted for ER Site 195. 

5.0 REFERENCES 

Cox W., 1992. Memorandum to Umshler, S. "Additional Environmental Restoration (ER) 
Sites to be Identified in a Follow-up Transmittal to the U.S. EPA, Region 6," October 27, 
1992. 

Williamson, L., 1992. Memorandum to Cox, W. "Phone Interview with Sid Cook on June 
30, 1992 Concerning ER Site 195, Experimental Test Pit in TA-III," June 30, 1992. 



6.0 LIST OF ATTACHMENTS 

None 
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Coi11IlEnt Responses -~ USEP A 
l\1ay 199?J 

IN1RODUCIION 

This document responds to comments received in a letter from USEPA to OOE (Carlson, 
April 7, 1995) documenting the review of twenty two No Further Action (NF A) proposals. 
1hese NF A proposals were submitted as part of a Class III Modification to the Hazardous 
Waste Permit (Permit No. NM5890110518) for Sandia National Laboratories/New Mexico 
(SNl!NM). 

This response document is organized as follows. A table summarizing the applicable NF A 
criteria (as described in Section 4.5.3.2.2 of SNL's Program Implementation Plan) for each 
site is found on the page 2 of the report. Next, on page 3, responses to the general comments 
are provided. 

The remainder of the document is organized in numerical order by Operable Unit (OU) 
number and subdivided in numerical order by Site number. Each OU section provides 
responses to the specific comments by site number and, further, by comment number and 
letter as provided in the call for response to comments. Each OU section also provides 
clarifying information regarding sources of supporting information used in the development of 
each NF A proposal. This clarifying information is designated "Sources of Supporting 
Information" and will be an integral part of future NF A submissions. 

Sandia National Laboratories 
New Mexico 

SANDIA NATIONAL lABORATORIES 
RECEI\'EO 

ENVIRONMENTAL OPERATIONS 
RFrnRn~ t'nJTr-"' 

Proposals for No Further Action, FY94 
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Summary Table of Applicable NFA Criteria for 22 Sites 
Submitted for NFA Approval 

OU No. ER Site No. Site Name Criteria for NFA 
1295 139 Bldg. 9964 Septic System 1) The unit has never contained constituents of concern; and 2) The unit has 

not released hazardous waste or constituents into the environment 

1302 25 Burial Site (South of TA-l) The unit has never contained constituents of concern 

1302 32 Steam Plant Oil Spill (TA-l) The unit clearly has not released hazardous waste or constituents into the 

environment" 
1302 41 Building 838 Mercury Spill (TA-l) The unit clearly has not released hazardous waste or constituents into the 

environment 

1302 73 Hazardous Waste Repackaging The unit has design and/or operating characteristics that effectively prevent 
/Storage (Building 895) releases to the environment 

1302 104 PCB Spill, Computer Facility The unit clearly has not released hazardous waste or constituents into the 
environment 

1303 3 Chemical Disposal Pit (TA-ll) Will be submitted for name change 

1303 43 Radioactive Material Storage Yard (T A- The unit clearly has not released hazardous waste or constituents into the 
II) environment 

1303 44 Uranium Calibration Pits and The unit clearly has not released hazardous waste or constituents into the 
Decontamination Area environmentb 

1303 113 Area II Firing Sites (Active) The unit clearly has not released hazardous waste or constituents into the 
environment 

1303 135 Building 906 Septic System The unit clearly has not released hazardous waste or constituents into the 
environment 

1303 165 Building 901 Septic System The unit clearly has not released hazardous waste or constituents into the 
environment 

1306 105 Mercury Spill (Building 6536) 1) The unit has design and/or operating characteristics that effectively prevent 
releases to the environment and 2) the unit clearly has not released hazardous 
waste or constituents into the environment 

1306 188 Building 6597 Above Ground The unit clearly has not released hazardous waste or constituents into the 
Containment Spill Tank environment 

1306 195 Experimental Test Pit 1) The unit has design and/or operating characteristics that effectively prevent 
releases to the environment and 2) the unit clearly has not released hazardous 
waste or constituents into the environment 

1334 20 Schoolhouse Mesa Burn Site The unit has design and/or operating characteristics that effectively prevent 
releases to the environment 

1334 21 Metal Scrap (Coyote Springs) The unit has never contained constituents of concern 

1334 47 Unmanned Seismic Observatory The unit has never contained constituents of concern 

1334 62 Greystone Manor Site The unit has design and/or operating characteristics that effectively prevent 
releases to the environment 

1334 69 Old Borrow Pit The unit has never contained constituents of concern 

1334 71 Moonlight Shot Area The unit has never contained constituents of concern 

1334 88A Firing Site: Ranch House The unit has never contained constituents of concern 

a: Because the contaminant of concern at Site 32 is a petroleum product, this criterion is used based on UST regulations, for which ''the environment" 
is assumed to be the water table rather than the overlying so1l. See the NFA proposal and comment responses for Site 32 for additional discussion. 

b: A Voluntal"'f. Corrective Action was performed on the Uranium Calibration Pits \44a) to removed contaminated soil in the vicinity of the pits. Thus, for 
Site 44a, 'the unit" should be construed to be the pits themselves plus the vo ume of soil removed. 

Sandia National Laboratories 
New Mexico 
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GENERAL CO:Ml\1ENTS 
1. Comment Any sources cited in the NF A proposal should be documented and 

referenced. The source documents should be readily available to the public and 
reviewers. 

Response. Agreed. All sources used in the development of these NF A proposals are 
cited in the proposals and are available for inspection in the ER Records Center. 
Included in this response, with each site's specific comments, is an addendum that 
provides "Sources of Supporting Information". 

2. Comment l'vfany of the proposals discuss field screening for radioactive materials. 
What were the detection limits for the instruments used? \Vhat was the basis for the 
background investigation levels discussed? How do the background levels, and the 
measured levels, compare to risk-based levels. 

Response. All work conducted at ER sites which have been designated as 
Radioactive Material Management Areas (RMNIA) must comply with Section 19D of 
the SNUNM ES&H manual. Additionally, a copy of the December, 1994 Final 
Report for the Surface Gamma Radiation Surveys conducted by Geotech at Sandia ER 
sites has been sent to EPA and N11ED under separate cover. All information 
regarding the field screening for radioactive materials is discussed in this report. 

3. Comment Interviews alone are not sufficient documentation to make an NFA 
determination. Site history and interviews can be used to guide an investigation or 
confmn other evidence, but are not sufficient by themselves. In the absence of any 
other supporting information, screening sampling should be conducted to further 
corroborate the interview and site history data 

Response. For those proposals relying primarily upon information gathered through 
interviews, additional information was located and is provided in the responses to site
specific comments. Additionally, an addendum is included with the specific comments 
for each site that provides clarifying information regarding sources of supporting 
information used in the development of each NF A proposal. 1bis subsection is 
designated "Sources of Supporting Information" and will be an integral part of future 
NF A submissions. 

4. Comment A sampling and analysis plan or RFI Work Plan should be submitted to 
the EPA and N11ED prior to the start of any sampling activities conducted as a result 
ofthis NOD. 

Response. Agreed. Sampling and analysis plans will be provided for any sampling 
activities needed as a result of these comments. Additionally, for future confmnatory 
sampling NF A proposal submissions, sampling and analysis plans will be provided for 
review prior to sampling. 

Sandia National Laboratories 
New Mexico 
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OU 1306 Technical Areas lliiV 

OU 1306 Site 195, Experimental Test Pit 

SPECIFIC COMMEN1S 

12. Site 195, Experimental Test Pit, OU 1306 (TA-III) 

Comment This site is not included in Sandia's RCRAIHSWA pennit, so NF A criteria 
do not apply. However, in order for the EPA and NMED to ensure that the site 
should not be added to Sandia's permit, please provide a map of the area south of the 
300-foot drop tower in TA-III, along with a description of what measures were taken 
to locate the Experimental Test Pit, such as aerial photo searches, maps, interviews, 
etc. 

Response. A map of the area is included as Appendix A. No current visual or aerial 
photographic evidence of the site exists. According to one interviewee, the Co-60 
source, the A-frame building, and the concrete pad associated with tests at the site 
were removed from the area All existing evidence indicates that the source remained 
intact during the experiment and was removed as a single entity at the conclusion of 
the test. Thus, it is clear that the site has not released any hazardous or radioactive 
waste or constituents into the surrmmding soils. 

Examination of the aerial photographs cited above reveals no evidence that the 
experimental test pit still exists near the drop towers. Furthermore, a site 
reconnaissance conducted at the drop towers failed to locate the pit. 

Appendix A: Map of ER Site 195 

Sandia National Laboratories 
New Mexico 

99 

Proposals for No Further Action, FY94 
Comment Responses 



I 
"\ 

"i 

1 
y 

1 
'" "J 

I 
I 
) 

\ 
I 

J 

+ 

~ _j_ 

~ I 
Cl 

u <>=, 
0 

~ 
~ _j_ 

~ 
I 

4f4VCC 

~ 

Sandia National Lal:.x:x""alories 
New Mexico 

Legend 

KAFB Roads 

Buildings 

Fences 

Appendix A 

a !l 

+ g 

I 

+ 

414600 416000 

Sandia National Laboratories, New Mexico I 
Environmental Re&toration Geo ra hie Information S stem , 

Site 195 
Experimental Test Pit (TA~IIl): 

-
" 

Uncla~dfied 

DRAFT 

1:2400 

1"=200' 

...__ ,._ ,_..,_..... ,_ .,_ ..... ~- .:....- s.---.. c-• ,_ 
lllf ~ "--~ o.-... 101' - ""-- .. ~ o--

100 

Proposals for No Further Action., FY94 
CoiTUTient Responses 



1 
i 
} 

l 
.J 

l 
._I 

00 1306 Technical ~ IDIV 

ADDENDUM 

Soun:es of Supporting Information 

In preparing to request an administrative NF A decision for ER Site 195, a background study 
was conducted to collect available and relevant site information. Background information 
sources included existing records and reports of site activity. Interviews were conducted with 
SNL/NM staff and contractors familiar with site operational history. 

The following information sources were available for use in the evaluation of ER Site 195. 

• Confidential Interviews 1990, 1992; 

• Williamson, L., 1992. Memorandum to Cox, W.; 

• Cox W., 1992. Memorandum to Umshler, S.; and 

• Aerial photographs 1973, 1975, 1978, 1979, 1982, 1983, 1986, 1992. 

Sandia National Laboratories 
New Mexico 
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National Nuclear Security Administration 
Sandia Site Office 

P .0. Box 5400 
Albuquerque, New Mexico 87185-5400 

stP t J 21113 

CERTIFIED MAIL·RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Building E 
Santa Fe, NM 87505 

Dear Mr. Kieling, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
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1.0 PROJECT BACKGROUND 

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

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

• Determine to the degree possible whether each of the 1 01 systems included on 
the 1996 list was still in existence, or had ever existed. 

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list contained more 
than one individual drain or septic system that had been combined under one four-digit site 
number. In order to reduce confusion, a decision was made to assign each individual system its 
own unique four-digit number. A new site list containing a total of 121 individual DSS sites was 
generated in 2000. Of these 121 sites, NMED required environmental assessment work at a 
total of 61 ; no evaluation of the remaining 60 systems was necessary. Subsequent backhoe 
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excavation at DSS Site 1091 confirmed that the system did not exist, which decreased the 
number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia Nationq.l Laboratories/New Mexico" (SAP) (SNUNM October 1999), 
which was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow
on document, "Field Implementation Plan [FIPJ, Characterization of Non-Environmental 
Restoration Drain and Septic Systems" (FIP) (SNUNM November 2001) was then written to 
formally document the updated DSS site list and the specific site characterization work required 
by NMED for each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 
(Moats February 2002). 
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2.0 DSS SITE 1001: BUILDING 898 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of the DSS Site 1001 Building 898 septic 
system. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether contamination was released to the environment via the 
septic system present at the site. This report presents the results of the assessment and, based 
upon the findings, recommends a risk-based proposal for NFA for DSS Site 1001. This NFA 
proposal provides documentation that the site was sufficiently characterized, that no significant 
releases of contaminants to the environment occurred via the DSS Site 1001 septic system, and 
that it does not pose a threat to human health or the environment under either industrial or 
residential land-use scenarios. 

Review and analysis of all relevant data for DSS Site 1001 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1001 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1001 is located in SNUNM Technical Area (TA}-1 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. 
DSS Site 1001 is located near the intersection of H and 20th Streets, approximately 600 feet 
southwest of the Eubank Gate entrance to KAFB (Figure 2.2.1-1 ). The abandoned septic 
system consisted of a 900-gallon septic tank and distribution box that emptied to a 
drainfield with three, 85-foot-long laterals (Figure 2.2.1-2). Construction details are based 
upon engineering drawings (SNUNM April 1966), site inspections, and backhoe excavations of 
the system. The system received discharges from Building 898, approximately 45 feet to the 
south. 

The surface geology at DSS Site 1 001 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1 001 , 
typically consist _of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
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moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). Vegetation at the site primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the northeast. The 
closest major drainage is Tijeras Arroyo, approximately 3,800 feet southeast of the site. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
undergoes evapotranspiration. The estimates of evapotranspiration rates for the KAFB area 
range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, SNUNM March 
1996). 

The site lies at an average elevation of approximately 5,456 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 567 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the northwest in this area 
(SNUNM May 2003}. The production wells nearest to DSS Site 1001 are KAFB-1, 
approximately 1.3 miles to the southwest, and KAFB-3, approximately 1. 7 miles to the 
northwest. The nearest groundwater monitoring well is TAI-W-04, approximately 200 feet 
northeast of the site. 

2.2.2 Operational History 

Available information indicates that Building 898 was constructed in 1950 as an optical system 
maintenance facility (SNUNM March 2003). Because operational records are not available, the 
investigation of the site was planned to be consistent with other DSS site investigations and to 
sample for the COGs most commonly found at similar facilities. 

In June 1997, the septic tank was disconnected from the drainfield but continued to be used as 
a holding tank that was periodically pumped out. Building 898 was demolished on April 11 , 
2003 (SNUNM June 2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1001 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1001 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Four assessment activities have been conducted at the site. In 1992 and 1995, waste 
characterization samples were collected from the septic tank (Investigation 1 ). In 1997, 
a backhoe was used to physically locate the buried drainfield drain lines at the site 
(Investigation 2). In 1998 and 1999, near-surface soil samples were collected from three 
borings in the drainfield (Investigation 3). In 2002, a passive soil-vapor screening survey was 
conducted to determine whether areas of significant volatile organic compound (VOC) 
contamination were present in the soil around the drainfield (Investigation 4). Investigations 3 
and 4 were required by the NMED/HWB to adequately characterize the site and were conducted 
in accordance with procedures presented in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) described in Chapter 1.0. These investigations are discussed below. 

3.2 Investigation 1-Septic Tank Sampling 

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

On June 17, 1992, July 12, 1995, and August 3, 1995, as part of the SNUNM Septic System 
Monitoring Program, aqueous and sludge samples were collected from the Building 898 septic 
tank (SNUNM June 1993, SNUNM December 1995). The June 1992 sampling included 
sludge, aqueous, and duplicate aqueous samples. The aqueous samples were analyzed at an 
off-site laboratory for VOCs, semivolatile organic compounds (SVOCs), pesticides, 
polychlorinated biphenyls (PCBs), metals, phenolic compounds, nitrates plus nitrites, 
formaldehyde, fluoride, cyanide, oil and grease, and radiological constituents. The sludge 
sample was analyzed by an off-site laboratory for metals and radiological constituents. On 
July 12, 1995, an aqueous sample was analyzed by the off-site laboratory for VOCs, SVOCs, 
pesticides/PCBs, metals, formaldehyde, fluoride, nitrate plus nitrite, oil and grease, total phenol, 
and radiological constituents. On August 3, 1995, the sludge fraction was sampled and 
analyzed by an off-site laboratory for VOCs, SVOCs, pesticides/PCBs, metals, and radiological 
constituents. A portion of each sample was also submitted to the SNUNM Radiation Protection 
Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis. The analytical 
results are presented in Annex A. 

In January 1996, the residual contents, approximately 426 gallons of waste and added water, 
were pumped out and disposed of according to SNUNM policy (Shain August 1996). In June 
1997, the septic tank was disconnected from the drainfield but was still used as a holding tank 
that was periodically pumped out until the building was demolished in April 2003. 

3.3 Investigation 2-Backhoe Excavation 

On June 6, 1997, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1 001 drainfield system. The drainfield was found to have three laterals, 
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arranged as shown on Figure 2.2.1-2, with an average drain line depth of 3 feet bgs. No 
visible evidence of stained or discolored soil or odors indicative of contamination was observed 
during the excavation. No samples were collected during the backhoe excavation at the site. 

3.4 Investigation 3-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures described in the SAP approved in 1999 by the NMED (SNUNM 
October 1999). An initial round of soil samples was collected from three drainfield borehole 
locations on July 9, 1998. Additional samples were collected from the same borehole locations 
on August 27, 1999. Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 shows the 
septic tank and drainfield area at DSS Site 1001. A summary of the boreholes, sample depths, 
sample analyses, analytical methods, laboratories, and sample dates are presented in 
Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

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

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

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

Soil samples were submitted to the SNUNM ER Chemistry Laboratory (ERCL) for high 
explosive (HE) compounds and Resource Conservation and Recovery Act (RCRA) metals plus 
zinc analyses and to the SNUNM RPSD Laboratory for gamma spectroscopy analyses. 
Samples for VOCs, SVOCs, PCBs, cyanide, hexavalent chromium analyses, and gross 
alpha/beta activity were sent to General Engineering Laboratories, Inc. in Charleston, South 
Carolina. All samples were documented and handled in accordance with applicable SNUNM 
operating procedures and transported to on-site and off-site laboratories for analysis. 
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Figure 3.4-1 
View looking south at DSS Site 1001 (the Building 898 Septic System) 

septic system area, TA-l, October 29, 1999 
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Table 3.4-1 
Summary of Soil Samples Collected at Building 898 Septic System (DSS Site 1 001) 

Sampling Area Analytical Parameters 
Drainfield VOCs 

--

bgs 
DSS 
ft 
HE 
PCB 
RCRA 
svoc 
voc 

SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Total Cyanide 
Gamma spectroscopy 
Gross Alpha/Beta Activity 

= Below ground surface. 
= Drain and Septic Systems. 
= Foot (feet). 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 

Number of 
Borehole 
Locations 

3 
3 
3 
3 
3 
3 
3 
3 
3 

Top of Sampling 
. Intervals in Each Total Number of 

Borehole Total Number of Duplicate 
(ft b_g_s}_ Soil Samples Samples 
5, 10 6 0 
5, 10 6 0 
5, 10 6 0 
5, 10 6 0 
5, 10 6 0 
5, 10 6 0 
5, 10 6 0 
5, 10 6 0 
5, 10 6 0 

~-- -

~-

Date Samples 
Collected 
08-27-99 
07-09-98 
08-27-99 
07-09-98 
07-09-98 
08-27-99 
08-27-99 
07-09-98 
07-09-98 



Samples were analyzed for VOCs by U.S. Environmental Protection Agency (EPA) Method 
8260; SVOCs by EPA Method 8270; HE compounds by EPA Method 8095; PCBs by EPA 
Method 8082; RCRA metals and hexavalent chromium by EPA Method 602onooon196A; total 
cyanide by EPA Method 9012A; gamma spectroscopy by EPA Method 901.1 (or equivalent at 
the on-site RPSD Laboratory); and gross alpha/beta activity by EPA Method 900.0, or 
equivalent (EPA November 1986). 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1001 are presented and discussed 
in this section. Samples were collected from borehole locations shown on Figure 2.2.1-2. 

VOC analytical results for the six soil samples collected from the three drainfield boreholes are 
summarized in Table 3.4.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.4.2-2. Toluene (4.1 to 11 micrograms [J.tg]/kilogram [kg]) and 2-butanone 
(36 to 120 J.tg/kg) were detected in every sample. Methylene chloride (1.5 J to 1.8 J J.tg/kg) was 
detected in four of the six samples. Even though none of these three compounds were detected 
in the associated equipment blank (EB) or trip blank (TB} samples, they are common laboratory 
contaminants and may not be indicative of soil contamination at the site. 

SVOCs 

SVOC analytical results for the six soil samples collected from the three drainfield boreholes are 
summarized in Table 3.4.2-3. The MDLs for the SVOC analyses are presented in Table 3.4.2-4. 
Nine SVOC compounds were detected in the sample collected at 5 feet bgs from borehole 898-
DF-BH1-5-S. No SVOC compounds were detected in any of the other borehole samples. The 
nine compounds detected are common asphalt components (NPS July 1997), and probably 
indicate the presence of asphalt fragments in the sample. This area is undeveloped and has 
been used over the years for vehicle and heavy equipment parking. Small amounts of minor 
construction debris were noted at the site during the sampling, and it may be possible that 
discarded asphalt fragments could have become incorporated into the sample. The absence of 
contaminants in the other samples collected from this site would also suggest an isolated SVOC 
source (e.g., asphalt). 

PCB analytical results for the six soil samples collected from the three drainfield boreholes are 
summarized in Table 3.4.2-5. The MDLs for the PCB analyses are presented in Table 3.4.2-6. 
No PCBs were detected in the soil or in the EB. 
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Table 3.4.2-1 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, VOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a (J..Lg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
602765 898-DF1-BH 1-5-S 5 
602765 898-DF1-BH1-1 0-S 10 
602765 898-DF1-BH2-5-S 5 
602765 898-DF1-BH2-1 0-S 10 
602765 898-DF1-BH3-5-S 5 
602765 898-DF1-BH3-1 0-S 10 

QA/QC Samples (~-tg/L) 
602765 898-DF1-EB NA 
602765 898-DF1-TB NA 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

2-Butanone Methylene chloride Toluene 
36 1.8J(5) 
39 ND (1.4) 

100 1.8 J (5) 
75 1.6J(5) 
38 ND (1.4) 

120 1.5J(5) 

ND (5.9) ND (1.21 ND (0.5) 
ND (5.9) ND (1.2) ND (0.5} 

7.6 
4.3 
4.1 

5 
4.6 
11 

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

MDL = Method detection limit. 
J..Lg/kg = Microgram(s) per kilogram. 
J..I.Q/L = Microgram(s) per liter. 
NA = Not applicable. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
QA = Quality assurance. 
QC = Quality control. 
S = Soil sample. 
TB =Trip blank. 
VOC = Volatile organic compound. 
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Table 3.4.2-2 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 826oa 
Detection Limit 

Analyte (J.lg/kg) 
Acetone 10.3 
Benzene 0.5 
Bromodichloromethane 0.1 
Bromoform 0.3 
Bromomethane 0.3 
2-Butanone 3.2 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chloroethane 0.3 
Chloroform 0.1 
Chloromethane 0.2 
Dibromochloromethane 0.2 
1, 1-Dichloroethane 0.1 
1,2-Dichloroethane 0.2 
1,1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.1 
trans-1,2-Dichloroethene 0.1 
1,2-Dichloropropane 0.2 
cis-1,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethylbenzene 0.3 
2-Hexanone 2.8 
4-Methyl-2-pentanone 3.1 
Methylene chloride 1.4 
Styrene 0.3 
1,1 ,2,2-Tetrachloroethane 0.6 
Tetrachloroethane 0.4 
Toluene 0.9 
1 , 1 ,1-Trichloroethane 0.1 
1,1 ,2-Trichloroethane 0.3 
Trichloroethane 0.3 
Vinyl acetate 2.1 
Vinyl chloride 0.4 
Xylene 0.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.4.2-3 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, SVOC Analytical Results 
July 1998 

(Off-Site Laboratory) 

Sample Attributes SVOCs (EPA Method 8270a) (Jlg/kg) 
Record Sample Benzo(a) 

Numberb ER Sample ID Depth (ft anthracene 
600426 898-DF1-BH1-5-S 5 750 
600426 898-DF1-BH1-10-S 10 NO (170) 
600426 898-DF1-BH2-5-S 5 NO (170) 
600426 898-DF1-BH2-1 0-S 10 NO (170) 
600426 898-DF1-BH3-5-S 5 NO (170) 
600426 898-DF1-BH3-1 0-S 10 NO (170 J) 

Note: Values in bold represent detected SVOCs. 

aEPA November 1986. 

b Analysis request/chain-of-custody record. 
BH ::: Borehole. 
OF ::: Drainfield. 
DSS ::: Drain and Septic Systems. 
EPA :::U.S. Environmental Protection Agency. 
ER ::: Environmental Restoration. 
ft ::: Foot (feet). 
10 :::Identification. 

Benzo(a) Benzo(b) Benzo(g,h,i) 
pyrene luoranthene perylene 

940 1,700 440 
NO (170) NO (170) NO (170) 

NO (170) NO (170) NO (170) 
ND(170) NO (170) NO (170) 
NO (170) NO (170) NO (170) 

NO (170 J) NO (170 J) NO (170 J) 

J ::: Analytical result was qualified as an estimated value during data validation. 
MDL ::: Method detection limit. 
Jlg/kg ::: Microgram(s) per kilogram. 
NO ( ) ::: Not detected above the MDL, shown in parentheses. 
S ::: Soil sample. 
SVOC ::: Volatile organic compound. 

lndeno 
Chrysene Fluoranthene {_1,2,3-cd)pyrene 

820 1,600 530 
NO (170) NO (170) NO (170) 

NO (170) NO (170) NO (170) 
NO (170} NO (170) NO (170) 
NO (170) NO (170) NO (170) 

NO (170 J) NO (170 J) ND(170J) 

Phenanthrene Pyrene 
910 1,400 

NO (170) NO (170) 

ND(170) NO (170) 
NO (170) NO (170) 

NO (170) NO (170) 

NO (170 J) ND(170J) 



Table 3.4.2-4 
Summary of Building 898 Septic System (DSS Site 1 001) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte {J.lg/kg) 
Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo( a) anthracene 170 
Benzo(a)pyrene 170 
Benzo(b )fluoranthene 170 
Benzo(g,h,i)perylene 170 
Benzo(k)fluoranthene 170 
Benzoic acid 330 
Benzyl alcohol 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chlorobenzenamine 330 
bis(2-Chloroethoxy)methane 170 
bis(2-Chloroethyl)ether 170 
bis-Chloroisopropylether 170 
4-Chloro-3-methylg_henol 170 
2-Chloronaphthalene 170 
2-Chloror2t1enol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene 170 
m,p-Cresol 170 
o-Cresol 170 
Di-n-butyl phthalate 170 
Di-n-octyl phthalate 170 
Dibenz( a,h )anthracene 170 
Dibenzofuran 170 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 170 
1 A-Dichlorobenzene 170 
3,3' -Dichlorobenzidine 830 
2,4-Dich lorophenol 170 
Diethylphthalate 170 
2,4-Dimethylphenol 170 
Dimethylphthalate 170 
Dinitro-o-cresol 170 
2,4-Dinitrophenol 330 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 170 
1 ,2-Diphenylhydrazine 170 
bis(2-Ethylhexyl) phthalate 170 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte (!-lg/kg) 
Fluoranthene 170 
Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclo~entadiene 170 
Hexachloroethane 170 
lndeno(1 ,2,3-cd)pyrene 170 
lsophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitro-benzene 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodipro!Jylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1 ,2,4-Trichlorobenzene 170 
2,4,5-Trichlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
JlQ/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID DeQ_th(f!)_ 
602765 898-DF1-BH 1-5-S 5 
602765 898-DF1-BH1-1 0-S 10 
602765 898-DF1-BH2-5-S 5 
602765 898-DF11-BH2-1 0-S 10 
602765 898-DF1-BH3-5-S 5 
602765 898-DF1-BH3-1 0-S 10 

QA/QC Samples (J..Lg/L) 
602765 898-DF1-EB NA 

aEPA November 1986. 
hAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J..lg/kg = Microgram(s) per kilogram. 
J..Lg/L = Microgram(s) per liter. 
NA = Not applicable. 

PCBs 
(EPA Method 8082a) 

(J.tq/kq) 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND =Not detected above the method detection limit. 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
S = Soil sample. 
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Table 3.4.2-6 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte (J.Lg/kg) 
Aroclor-1 016 1.22 
Aroclor-1221 2.82 
Aroclor-1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor-1260 0.943 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.Lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

HE analytical results for the six soil samples collected from the three drainfield boreholes are 
summarized in Table 3.4.2-7. The MDLs for the HE analysis are presented in Table 3.4.2-8. 
No HE compounds were detected in any of these samples. 

RCRA Metals plus Zinc and Hexavalent Chromium 

RCRA metals plus zinc and hexavalent chromium analytical results for the six soil samples 
collected from the three drainfield boreholes are summarized in Table 3.4.2-9. The MDLs for 
the metals analyses are presented in Table 3.4.2-1 0. None of the metals concentrations 
detected in these samples exceeded the corresponding NMED-approved background 
concentrations. Hexavalent chromium was not detected in the associated EB sample. 

Total Cyanide 

Total cyanide analytical results for the six soil samples collected from the three drainfield 
boreholes are summarized in Table 3.4.2-11. The MDLs for the cyanide analyses are 
presented in Table 3.4.2-12. Cyanide was not detected in the soil or EB samples. 
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Table 3.4.2-7 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, HE Analytical Results 
July 1998 

(On-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8095a) 

Numberb ER Sample ID Depth (ft) (mg/kg) 
600425 898-DF1-BH 1-5-S 5 ND 
600425 898-DF1-BH1-1 0-S 10 ND 
600425 898-DF1-BH2-5-S 5 ND 
600425 898-DF1-BH2-1 O-S 10 ND 
600425 898-DF1-BH3-5-S 5 ND 
600425 898-DF 1-BH3-1 0-S 10 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, HE Analytical MDLs 
July 1998 

(On-Site Laboratory) 

EPA Method 80958 

Detection Limit 
Analyte (uq/kg) 

2-Amino-4,6-dinitrotoluene 0.11-0.13 
4-Amino-2,6-dinitrotoluene 0.095-0.11 
1 ,3-Dinitrobenzene 0.067-0.078 
2,4-Dinitrotoluene 0.22-0.25 
2,6-Dinitrotoluene 0.26-0.3 
HMX 0.11-0.13 
Nitrobenzene 0.15-0.18 
2-Nitrotoluene 0.13-0.16 
3-Nitrotoluene 0.13-0.16 
4-Nitrotoluene 0.11-0.13 
PETN 0.3-0.35 
RDX 0.16-0.19 
1 ,3,5-Trinitrobenzene 0.095-0.11 
2,4,6-Trinitrotoluene 0.26-0.3 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
MDL = Method detection limit. 
J.tQ/kg = Microgram(s) per kilogram. 
PETN = Pentaerythritol tetranitrate. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
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Table 3.4.2-9 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, RCRA Metals plus Zinc and Chromium (VI) Analytical Results 
July 1998 and August 1999 

Sample Attributes 

Record Numberb ER Sam~le ID 

600425,602765 898-DF1-BH 1-5-S 

600425,602765 898-DF1-BH1-10-S 

600425,602765 898-DF1-BH2-5-S 

600425, 602765 898-DF1-BH2-1 0-S 

600425, 602765 898-DF1-BH3-5-S 

600425,602765 898-DF1-BH3-10-S 
Background Concentration (North Area 
Supergroup)c 

QAJQC Samples (mg!L) 

602765 I 898-DF1-BH3-EB I 
aEPA November 1986. 

b Analysis request/chain-of-custody record. 

cFrom Dinwiddie September 1997. 
BH 
DF 
DSS 
EB 
ER 

=Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Equipment blank. 
= Environmental Restoration. 

Sample 
Depth (ft) 

5 

10 

5 

10 

5 

10 

NA 

EPA 
ft 

=U.S. Environmental Protection Agency. 
= Foot (feet). 

ID = Identification. 

Arsenic 

3.5 

3.2 

3.6 

1.6 J (2.4) 

3.1 

3.1 
4.4 

I NS I 

(On- and Off-Site Laboratories) 

Metals (EPA Method 6020/7000/7196Aa) (mg!kg) 

Barium Cadmium Chromium Chromium (VI) Lead Mercury 

150 0.21 12 0.142 J (0.203) 11 ND (0.04) 

150 0.19 9.4 0.11 J (0.199) 8.8 ND (0.043) 

170 0.21 11 0.132 J (0.203) 10 ND (0.042) 

71 0.13 J (0.16) 5.8 0.0973 J (0.195) 5.6 ND (0.04) 

120 0.17 10 0.103 J (0.205) 8.6 ND (0.043) 

190 0.19 11 0.0997 J (0.199) 9.4 NO (0.044) 
200 0.9 12.8 NC 11.2 <0.1 

NS I NS I NS I ND (0.006) I NS I NS 

J() 
MDL 

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

mg!kg 
mg!L 
NA 
NC 
ND () 
NS 
QA 
QC 
RCRA 
s 

= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Not applicable. 
= Not calculated. 
= Not detected above the MDL, shown in parentheses. 
= Not sampled. 
= Quality assurance. 
=Quality control. 
= Resource Conservation and Recovery Act. 
= Soil sample. 

Selenium 

0.66 J (1.2) 

0.55 J (1.3) 

0.65 J (1.2) 

0.36 J (1.2) 

0.6 J (1.3) 

0.72 J (1.3) 
<1 

I NS 

Silver Zinc 

ND (0.04) 44 

ND (0.043) 42 

ND (0.042) 44 

ND (0.04) 32 

ND (0.043) 32 

ND (0.044) 41 
<1 76 

I NS NS 



Table 3.4.2-10 
Summary of Building 898 Septic System (DSS Site 1 001) 

Confirmatory Soil Sampling, RCRA Metals plus Zinc and Chromium (VI) Analytical MDLs 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

EPA Method 6020/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.6-0.66 
Barium 0.5-0.55 
Cadmium 0.04-0.044 
Chromium 0.7-0.76 
Chromium (VI) 0.0324-0.0349 
Lead 0.3-0.33 
Mercury 0.04-0.044 
Selenium 0.3-0.33 
Silver 0.04-0.044 
Zinc 4-4.4 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
RCRA = Resource Conservation and Recovery Act. 
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Table 3.4.2-11 
Summary of Building 898 Septic System (DSS Site 1 001) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Cyanide 
(EPA Method 9012N} 

Sample Attributes (mg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) Total Cyanide 
602765 898-DF1-BH1-5-S 5 ND 
602765 898-DF1-BH1-1 0-S 10 ND 
602765 898-DF1-BH2-5-S 5 ND 
602765 898-DF1-BH2-1 0-S 10 ND 
602765 898-DF1-BH3-5-S 5 ND 
602765 898-DF1-BH3-1 0-S 10 ND 

QAJQC Samples (mg/L} 
602765 898-DF1-EB NA / ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s} per kilogram. 
mg/L = Milligram(s} per liter. 
NA = Not applicable. 
ND =Not detected above the method detection limit. 
QA = Quality assurance. 
QC = Quality control. 
S = Soil sample. 
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Radionuclides 

Table 3.4.2-12 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mg/kg) 
Total Cyan ide 0.138-0.139 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Gamma spectroscopy analytical results for the six soil samples collected from the three 
drainfield boreholes are summarized in Table 3.4.2-13. No activities above NMED-approved 
background levels were detected in any of the samples. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the six soil samples collected from the three drainfield 
boreholes are summarized in Table 3.4.2-14. No elevated readings of gross alpha or beta 
activity were detected in any of the samples. These results indicate no significant levels of 
radioactive material in the site soil. 

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate, EB, and TB samples. Typically, samples 
were shipped to the laboratory in batches of 20, so that any one shipment might contain 
samples from several sites. Aqueous EBs were collected at an approximate frequency of 1 per 
20 samples and sent to the laboratory. The EBs were analyzed for the same analytical suite as 
the soil samples in that shipment. Aqueous TBs were used for VOC analysis only, and were 
included in every sample cooler containing VOC soil samples. The analytical results for the EB 
and TB samples appear only on the data tables for the last site sampled in any one shipment, 
although the results were used in the data validation process for all the samples in that batch. 

An aqueous TB was included in the sample cooler containing the VOC soil samples collected 
from the Building 898 septic system site and other DSS sites on August 26, 1999. No VOCs 
were detected ih the TB (Table 3.4.2-1 ). 
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Table 3.4.2-13 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
July 1998 

(On-Site Laboratory) 

ActivityjEPA Method 901.1a) (pCila) 

Sample Cesium-137 Thorium-232 Uranium-235 
Numberb ER Sample ID Depth (ft) Result Error: Result Errof Result Error: 

600427 898-DF1-BH1-5-S 5 NO (0.0197) 

600427 898-DF1-BH 1-1 0-S 10 NO (0.0190) 

600427 898-DF1-BH2-5-S 5 NO (0.0224) 

600427 898-DF1-BH2-10-S 10 NO (0.0149) 

600427 898-DF1-BH3-5-S 5 NO (0.0115) 

600427 898-DF1-BH3-1 0-S 10 NO (0.0204) 

Background Activity_frJorth Area Supergroup)d 0.0849 

aEPA November 1986. 

b Analysis request/chain-of-custody record. 

c,-wo standard deViations around the mean detected activity. 

dFrom Dinwiddie September 1997. 

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

NA 

0.998 0.462 NO (0.112) --
NO (0.0838) -- NO (0.0755) --

1.01 0.498 NO (0.0758) --
0.769 0.363 NO (0.0729) --
0.992 0.468 NO (0.117) --

NO (0.0935) -- NO (0.117) --
1.54 NA 0.18 NA 

~he more conservative, lower, subsurface background activity is used as a benchmark for consistency with current risk assessment methodology. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

= Error not provided for nondetected results. 

Uranium-238 

Result Errof 

0.719 0.272 

0.780 0.277 

1.27 0.322 

0.756 0.255 

0.888 0.296 

0.951 0.750 
1.3 NA 

--



Table 3.4.2-14 
Summary of Building 898 Septic System (DSS Site 1001) 

Confirmatory Soil Sampling, Gross Alpha and Beta Analytical Results 
July 1998 

(Qff-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa}JpCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (ft) Result Errore Result Errore 
600426 898-DF1-BH 1-5-S 5 14.3 4.13 20.2 3.92 
600426 898-DF1-BH1-1 0-S 10 7.92 3.37 20.4 3.83 
600426 898-DF1-BH2-5-S 5 12.1 3.78 19.6 3.81 
600426 898-DF1-BH2-1 0-S 10 6.87 2.92 21.6 3.98 
600426 898-DF1-BH3-5-S 5 11.5 3.69 19.1 3.76 
600426 898-DF1-BH3-1 0-S 10 9.81 3.4 18.7 3.84 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
C"fwo standard deviations around the mean detected activity. 
BH = Borehole. 
DF = Drainfield. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

Aqueous EB samples were collected following completion of soil sampling in the Building 898 
drainfield in August 1999 and analyzed for VOCs, PCBs, hexavalent chromium, and cyanide. 
No VOCs, PCBs, hexavalent chromium, or cyanide were detected in any of the EB samples. 

All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
(SNUNM December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex B contains the data 
validation reports for the samples collected at this site. The data are acceptable for use in this 
NFA proposal. 

3.5 Investigation 4-Passive Soil-Vapor Sampling 

During April and May 2002, a passive soil-vapor survey was conducted in the Building 898 
septic system drainfield area. This survey was required at this site by NMED/HWB regulators 
and was conducted to determine whether significant VOC contamination was present in the soil 
at the site. 
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3.5.1 Passive Soil-Vapor Sampling Methodology 

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

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

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified EPA Method 8260. Analytical results for the VOCs of interest are reported as mass 
(expressed in 11g) of the individual VOCs absorbed by the sampler while it was in the ground 
(Gore June 2002). All samples were documented and handled in accordance with applicable 
SNUNM operating procedures. 

3.5.2 Soil-Vapor Survey Results and Conclusions 

A total of five GS passive soil-vapor samplers were placed in the drainfield areas of the site 
(Figure 2.2.1-2). Samplers were installed at the site on April 23, 2002, and were retrieved on 
May 8, 2002. Sample locations are designated by the same six-digit sample number both on 
Figure 2.2.1-2 and in the analytical results tables presented in Annex C. 

As shown in the analytical results tables in Annex C, the GS samplers were analyzed for a 
total of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 17 VOCs were detected in the GS samplers installed at this site. The 
analytical results did not indicate any areas with VOC contamination that would require 
additional characterization. 

3.6 Site Sampling Data Gaps 

Analytical data from the site assessment are sufficient for characterizing the nature and extent 
of possible COG releases. There are no further data gaps regarding characterization of 
DSS Site 1001. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1001, the Building 898 septic system, is based upon the 
COGs identified in the soil samples collected from beneath the drainfield at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1001 are VOCs, SVOCs, PCBs, HE, cyanide, RCRA metals plus 
zinc, hexavalent chromium, and radionuclides. Trace to low levels of three VOCs and nine 
SVOCs were detected in soil samples collected at the site. There were no PCBs, HE 
compounds, cyanide, or hexavalent chromium detected in any of the soil samples collected at 
this site. None of the eight RCRA metals plus zinc were detected at concentrations above the 
approved maximum background concentrations for SNUNM North Area Supergroup soil 
(Dinwiddie September 1997). However, if a metal concentration exceeded its maximum 
background screening value or the nonquantifiable background value, it was carried forward in 
the risk assessment process. None of the four representative gamma spectroscopy 
radionuclides were detected at activities exceeding their respective background activities. 
Finally, gross alpha/beta activity did not indicate any significant radioactive contamination at the 
site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system and drainfield. Possible secondary release mechanisms include the 
uptake of COGs that may have been released into the soil beneath the drainfield (Figure 4.2-1 ). 
The depth to groundwater at the site (approximately 567 feet bgs) most likely precludes 
migration of potential COGs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex D (Risk Assessment) provides additional discussion on the fate and transport 
of COGs at DSS Site 1 001 . 

Table 4.2-1 summarizes the potential COGs for DSS Site 1001. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1001 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, this is a realistic possibility only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Table 4.2-1 
Summary of Potential COGs for Building 898 Septic System (DSS Site 1001) 

Number of 
COG Type Samglesa 

VOCs 6 
6 
6 

SVOCs 6 
6 
6 
6 
6 
6 
6 
6 
6 

PCBs 6 
HE 6 
RCRA Metals 6 
Hexavalent Chromium 6 
C_yanide 6 
Radio nuclides Gamma Spectroscopy 6 
(pCi/g) Gross Alpha 6 

Gross Beta 6 
aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COGs Greater than 
Background 

2-Butanone 
Methylene chloride 
Toluene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h i)perylene 
Chrysene 
Fluoranthene 
lndeno(1 2 3-cd)pyrene 
Phenanthrene 
Pyrena 

None 
None 
None 
None 
None 
None 
None 
None 

Maximum 
Background 

Limit/North Area Maximum 
Supergroupb Concentrationc 

(mg/kg) (mg/kg) 
NA 0.120 
NA 0.0018 J 
NA 0.011 
NA 0.750 
NA 0.940 
NA 1.70 
NA 0.440 
NA 0.820 
NA 1.60 
NA 0.530 
NA 0.910 
NA 1.40 
NA NA 
NA NA 
NA NA 
1 NA 

NA NA 
NA NA 
NA 14.3 
NA 21.6 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(m_g/kg}_ 
0.068 

0.00135 
0.0061 
0.195 
0.228 
0.354 
0.144 
0.208 
0.338 
0.159 
0.222 
0.304 

NA 
NA 
NA 
NA 
NA 
NC1 

NC1 

NC1 

Number of 
Samples Where 

Background 
Concentration 

Exceedede 
6 
4 
6 
1 
1 
1 
1 
1 
1 
1 
1 
1 

None 
None 
None 
None 
None 
None 
None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetected 
results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COG = Constituent of concern. NA = Not applicable. 
DSS = Drain and Septic Systems. NC = Not calculated. 
HE = High explosive(s). PCB = Polychlorinated biphenyl. 
J = Estimated concentration. pCi/g = Picocurie(s) per gram . 
MDA =Minimum detectable activity. RCRA =Resource Conservation and Recovery Act. 
MDL = Method detection limit. SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. VOC =Volatile organic compound. 



Potential biota receptors at the site include flora and fauna. Major exposure routes for biota 
include direct soil ingestion, ingesting COGs through food-chain transfers, and direct contact 
with COGs in the soil. Annex D provides additional discussion of the exposure routes and 
receptors at DSS Site 1 001. 

4.3 Site Assessment 

Site assessment at DSS Site 1 001 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the risk assessment results, and Annex D 
discusses the risk assessment performed for DSS Site 1 001 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1001 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1001 were found to be very low. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS Site 
1001. This section summarizes the results. 

4.3.2.1 Human Health 

Current and future land use for DSS Site 1001 is industrial (DOE et al. September 1995). 
Because organic compounds and metals are present, it was necessary to perform a human 
health risk assessment analysis for the site, which included all detected COGs. Annex D 
provides a complete discussion of the risk assessment process, results, and uncertainties. The 
risk assessment process provides a quantitative evaluation of the potential adverse human 
health effects from constituents in the site's soil by calculating the hazard index (HI) and excess 
cancer risk for both industrial and residential land-use scenarios. 

In summary, the HI calculated for the COGs is 0.33 at DSS Site 1001 under the industrial land
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COG risk (without rounding), is 0.33. The estimated 
excess cancer risk is 8E-6 for DSS Site 1001 COGs under an industrial land-use scenario. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
(Bearzi January 2001 ); thus, the excess cancer risk for this site is below the suggested 
acceptable risk value. The incremental excess cancer risk is 7.51 E-6. Both the incremental HI 
and excess cancer risk are below NMED guidelines. 

The HI calculated for the COGs at DSS Site 1001 is 1.1 under the residential land-use scenario, 
which is slightly higher than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
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background from potential nonradiological COG risk (without rounding), is 1.08. The excess 
cancer risk for DSS Site 1001 COGs is 3E-5 for a residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is also higher than the suggested 
acceptable risk value. The incremental excess cancer risk is 3.19E-5. Both the incremental HI 
and estimated incremental excess cancer risks are slightly above NMED guidelines. 

Because the HI and excess cancer risk values were slightly above the NMED guidelines for the 
residential land-use scenario, additional evaluation of the data is warranted. No significant VOC 
or metals contamination was detected in any of the samples from this site. SVOCs were the 
main risk drivers and were detected in only one of the six SVOC soil samples collected 
from this site. The sample was collected in the shallow (5-foot depth interval) from 
borehole 898-DF1-BH1. The nine SVOC compounds detected in this sample are common 
asphalt components (NPS July 1997), anc! probably indicate asphalt fragments that were 
disposed of at the site. It was noted during sampling that the Building 898 drainfield area 
contained small amounts of residual construction debris and also appeared to have been used 
on occasion as a vehicle parking area. It is therefore believed that the SVOC compounds 
detected in the single sample represent residual asphalt disposed of at the site, and do not 
indicate significant or widespread SVOC contamination that could pose a threat to human health 
or the environment. By removing the SVOCs from the risk calculation, the HI is reduced to 0.00, 
and the excess cancer risk is reduced to 2.1 E-8, much lower than NMED guidelines. 

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

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 7.5E-6 0.0 7.5E-6 
Residential 2.1 E-8 0.0 2.1 E-8 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the NMED 
Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" (NMED 
March 1998). An early step in the evaluation compared COG concentrations ·and identified 
potentially bioaccumulative constituents (see Annex D, Sections IV, Vll.2, and VJI.3). This 
methodology also required developing a site conceptual model and a food web model, as well 
as selecting ecological receptors, as presented in the "Predictive Ecological Risk Assessment 
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Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" (IT July 
1998). The risk assessment also includes the estimation of exposure and ecological risk. 

Table 17 of Annex D presents the results of the ecological risk assessment. Site-specific 
information was incorporated into the evaluation when such data were available. Hazard 
quotients greater than 1 were originally predicted. Initial predictions of potential risk to 
omnivorous and insectivorous deer mice from exposures to seven polynuclear aromatic 
hydocarbons (benzo[a]anthracene,benzo[a]pyrene, benzo[b]fluoranthene, benzo[g,h,ijperylene, 
chrysene, indeno[1 ,2,3-cd]pyrene, and phenanthrene) can be attributed to conservative toxicity 
benchmarks, as well as the assumption of 1 00-percent bioavailability and the use of maximum 
detected concentrations to estimate exposure. Based upon this final analysis, the potential for 
ecological risks associated with DSS Site 1001 is expected to be low. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 001 poses insignificant risk to human health under both industrial and 
residential land-use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because ecological results of the risk assessment summarized in Section 4.3.2.2 indicate that 
ecological risks at DSS Site 1001 are expected to be very low, a baseline ecological risk 
assessment is not required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1001 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

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

• None of the COGs warrant ecological concern after final analysis of the 
conservative exposure assumptions. 

Criterion 

Based upon the evidence provided above, DSS Site 1001 is proposed for an NFA decision 
according to Criterion 5, which states, "the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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 
Septic Tank Sampling Results 



Building 898 
Area 1 

Sample ID Nos. SNLA009419 and SNLA00942.0 
Tank 10 No. AD89033R 

On June 17, 1992, duplicate aqueous and sludge samples were collected from the septic tank 
located approximately 10 yards north of Building 898. Analytical results of concern for the 
samples are noted below. 

• Trichloroethene (TCE) was detected in the primary aqueous sample at a level of 
17.0 mg/L and in the duplicate at a level of 8.4 mg/L, which exceed the 
New Mexico Water Quality Control Conunission Regulations (NMWQCCR) 
discharge limit (NMDL) of 0.1 mg/L, the City of Albuquerque (COA) discharge 
limit of 5.0 mg!L and the Resource Conservation and Recovery Act (RCRA) 
toxicity characteristic (TC) limit of 0.5 mg!L. 

• Phenol was detected in the primary aqueous sample at a level of 0.120 mg!L and 
in the duplicate at a level of 0.013 mg!L, and total phenolic compounds were 
measured in the primary sample at 0.20 mg/L and in the duplicate sample at a 
level of 0.059 mg!L. These levels exceed the NMDL of 0.005 mg!L. 

• Zinc was detected in the primary sludge sample at a level of 1980 mg/kg and in 
the duplicate sample at a level of 1900 mg/kg. Zinc is regulated under the 
NMWQCCR and COA wastewater ordinances but not under RCRA hazardous 
waste regulations. 

• Cadmium was detected in the duplicate sludge sample at a level of 19.3 mg/kg; 
it was not detected in the primary sample above the reporting limit of 
13.2 mg/kg. Cadmium is regulated under RCRA hazardous waste regulations, 
COA wastewater ordinances, and the NMWQCCR. 

No other parameters were detected in the aqueous fractions above NMDL, COA discharge 
limits, or RCRA TC limits. 

During review of the radiological data, no parameters were detected that exceed U.S. 
Department of Energy (DOE) derived concentration guideline (DCG) limits or the 
investigation levels (IL) established during this investigation. 

ALJWP/6-93/SNL:R2792·7A/2. 



Results of Septic Tank Analyses 
{LIQUID SAMPLES) 

Building NoJArea: 898 A-1 
Tank 10 No.: AD89033R 
Date Sampled: 6/17192 
Sample ID No.: SNLA-009419 

State COA 
Measured Discharge Discharge 

Analytical Parameter Concentration Umlt Umlt Comments 

Volatile Organics (EPA 624) lmQ/1) I mall) {mg/1) 

1,2-Dichloroethene (total) 6.8000 NR NR 

Trichloroethane 17.000 0.1 ITTO..S.Ol Exceeds State and COA Limits; Exceeds RCRA TC limit of 0.5 mgtL 

Semivolatile Organics (EPA 625) (mg/1) (mg!l) (mg/1) 

Phenol 0.120 0.005 mo-5.o> Exceeds State Umit 

Pesticidesl_EPA 608) (mg/1) (mg!l) (mg!l) 

None detected above laboratory NR (TTO..S.O) 

reporting limits 

PCBs (EPA 608) (mg/1) (mQ/1) Cma!ll 

None detected above laboratory 0.001 (TT0=5.0) 

reporting limits 

Metals (mg/1) (mQ/1) tma!ll 

Arsenic NO (0.0050) 0.1 2.0 

Barium 0.12 1.0 20.0 

Cadmium NO (0.0020) O.Q1 2.8 

Chromium NO (0.010) 0.05 20.0 

Copper NO (0.020) 1.0 16.5 

Lead NO (0.010) 0.05 3.2 

Manganese 0.11 0.20 20.0 

Mercury NO (0.00020) 0.002 0.1 

Nickel NO (0.040) NR 12.0 

Selenium NO (0.010) 0.05 2.0 

Silver NO (0.010) 0.05 5.0 

Thallium NO (0.0050) NR NR 

Zinc 0.24 10.0 28.0 

Uranium NO (0.007) 5.0 NR 

Miscellaneous Analytes (mg/1) (mQ/1) (ma!ll 

Phenolic Compounds 0.20 0.005 4.0 Exceeds State Umit 

Nitrates/Nitrites 0.10 10.0 NR 

Formaldehyde NO (0.20) NR 260.0 

Fluoride 0.43 1.6 180.0 

Cyanide NO (O.o10) 0.2 8.0 

OH and Grease 3.8 ·NR 150.0 

Radiological Analyses (pCI!I) {pCIII) IPCi!ll 

Radium 226 0.5 +1- 0.2 30.0 NR 

Radium 228 2 +I· 15 30.0 NR 

Gross Alpha 2 +1-4 NR NR 

Gross Beta 2 +I· 13 NR NR 

Tritium 242 +1- 580 NR NR 

NR- Not Regulated; NO(#.#)- Not Detected (Reporting Umit); TC • Toxicity Characteristic of Hazardous Waste 
Noul: City and State Diocharve Umn a,. lor comporison purpo- only. City limino apply 1o discharge ol sanitary oltluent and not S8l'liC tank waste, st.,. limits apply to etfl""nt discharged onto or 
below lhe surf..,. Oil the ground. 
A&larsnees -Citv of u. NM S.W.r Use and Wastewater Control Ordinance (1990\. Sec1ion 8-9-3, and New Mexico Water QlaliiY Control Commision A&aulations (1988), Section 3-1 00. 



Results of Septic Tank Analyses 
(LIQUID SAMPLES} 

• Building NoJArea: 898 A-1 
Tank ID No.: AD89033R 

Date Sampled: 617192 

Sample 10 No.: SNLA-009420 (Duplicate) 

State COA 
Measured Discharge Discharge 

Analytical Parameter Concentration Umlt Umlt Comments 

Volatile Organics (EPA 624) (mg/1) (mg/1) (maJII 

1 ,2-Dichloroethene 2.9 (TT0-5.0) / 

Trichloroethane 8.4 0.1 (TT0.5.0) Exceeds State Umit 

Semivo/atile Organics (EPA 625) (mg/1) .(mg/1) (mg/1) 

Phenol O.Q13 0.005 (TT0-5.0) Exceeds State Umit 

Pesticides (EPA 608) (mgll) (mg/1) (mg/1) 

None detected above laboratory NR (TT0=5.0) 

reporting limits 

PCBsfEPA 608) (mg/1) (mg/1) (mg/1) 

None detected above laboratory 0.001 {TT0-5.0) 

reportina limits 

Metals (mg/1) (mg/1) (mg/1) 

Arsenic N010.0050) 0.1 2.0 

Barium 0.093 1.0 20.0 • cadmium NO {0.0020) 0.01 2.8 

Chromium NO {0.010) 0.05 20.0 

Copper NO {0.020) 1.0 16.5 

Lead NO (0.0050) 0.05 3.2 

Manganese 0.049 0.20 20.0 

Mercury NO (0.00020) 0.002 0.1 

Nickel NO (0.040) NR 12.0 

Selenium NO (0.010) 0.05 2.0 

Silver NO (0.010) 0.05 5.0 

Thallium NO (0.0050) NR NR 

Zinc 0.17 10.0 28.0 

Uranium 5.0 NR 

Miscellaneous Analytes . (mg/1)_ (mg/1) (mg/1) 

Phenolic Compounds 0.059 0.005 4.0 Exceeds State Umit 

Ni !rates/Nitrites NO (0.10) 10.0 NR 

Formaldehyde 0.1 NR 260.0 

Fluoride 0.44 1.6 180.0 

Cyanide NO (0.010) 0.2 8.0 

Oil and Grease 1.5 NR 150.0 

Radiological Analyses _(Q_CIIl) (pCI/1) JQ9itl) 

Aadlum226 30.0 NR 

Radium 228 30.0 NR 

Gross Alpha NR NR 

• Gross Beta NR NR 

Tritium NR NR 

NR • Not Regulated; NO(#.#) • Not Detected {Reporting Umit) . 1 Note: City and Stale Oiocnarv• Limn a,. lor comparison purposes onty. City lim Is apply to discharge ol sanitary emuent and not S81'1ic tarl! waste, state limits apply lo •"luent discharged onto or 
below the surface ollhe ground. 
Rete,...,. •• City of Abuquerque NM Sewer Use and Wutewater Control Ordinence (1990). Section 8·9-3. and N- Mexico Water Quality Control Commi&ion ~lions (1988). Saction 3-100. 



Result of Septic Tank Analyses 
(Sludge Sample} 

Building NoJArea: 898 A-1 

Tank 10 No.: AD89033R 

Date Sampled: 6/17/92 
•. 

Sample 10 No.: SNLA009419 

I I 
Measured ,t.2 Sigma 

I I Analytical Parameter Concentration Uncertainty Units 

Water Content 99.6 NA 0/o 

Arsenic NO (132) NA mg/kg 

Barium NO (263) NA mg/kg 

Cadmium NO (13.2) NA mglkg 

Chromium NO (263) NA mg/kg 

Copper NO (526) NA mg/kg 

Lead NO (132) NA mg/kg 

Manganese -.. NO (263) NA mg/kg 

Mercury NO (26.3) NA mg/kg 

Nickel --- NA mg/kg 

Selenium NO (132) NA mg/kg 

Silver ND (263) NA mglkg 

Thallium ND (132} NA mg/kg 

Zinc 1980 NA mg/kg 

Gross Alpha 21 14 pCi!g 

Gross Beta 26 26 pCi/g 

Gross Alpha 18 13 pCilg 

Gross Beta 33 24 pCi/g 

Gross Alpha 18 13 pCi/g 

Gross Beta 33 28 pCi/g 

Gross Alpha 37 16 pCi/g 

Gross Beta 41 24 pCi/g 

I Tritium I 242 I 580 I pCi/L I 
Bismuth-214 <0.0308 NA pCi/mL 

Cesium-137 <0.0126 NA pCi/mL 

Potassium-40 0.135 0.0643 pCi/mL 

Lead-212 <0.0198 NA pCi/mL 

Lead-214 0.0231 0.00721 pCi/ml 

Radium-226 0.134 0.0706 pCi/mL 

Thorium-234 <0.220 NA pCi/ml 

Thallium-208 <0.0136 NA pCi/mL 

ND=Not Detected NA=Not Applicable 

AL/WP/6-93/SNL:R2792-7 A/3 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID:. ________________ -=8'-=Id:.:z...:q8:.::.9=.8 ____________ --'-----''--------

Sample ID Number:. ______________ ___,0:.::2:...:43.:::7.:...;6::.._ ____________________ _ 

DateSampled: _________________ 7.:...;-~1=2-~9~5~---------------------

Parameter {Method) 

Volatile Organics (8266) 

Vinyl chloride 

Acetone 

Trichloroethene 

Semivolatile Organics (8270) 

4-M ethylphenol 

bis(2·Ethylhexyi)Phthalate 

Pesticides/PCBs (8080) 

None detected above OL 

Metals (6010!7470) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

lead 

Manganese 

Nickel 

Selenium 

Silver 
J 

Thallium 

Zinc 

Mercury 

I 

l_.'l Miscellaneous Analyses 

Field pH 

n 
I 

Result 

(pg!L) 

36000 ' 

1900BJ 

13000 

(pg/L) 

1300 

90J 

(pg!L) 

NO , 
I ... 

~145J 
NO 

0.0148J 

0.0128J 

0.0758 

0.301 

NO 

NO 

0.0035J 

NO 

0.0525 

NO 

(mg/L) 

7.6 pH units 

Detection 
Umlt{DL) 

(pg!L) 

2000 

2000 

2000 

(pg!L) 

20 

20 

{pg!L) 

NM Discharge 
Limit• 

(mg/L) 

0.0001 

NR 

NR 

{mg/L) 

NR 

NR 

I I \1 

I \jRI! PCBS = 0.001 

I I 

{mg/L) {mg/L) 

0.010 0.1 

0200 1.0 

0.005 0.01 

0.020 0.05 

0.025 1.0 

0.003 0.05 

O.D15 02 

0.040_ 02 

0.005 0.05 

0.010 0.05 

0.010 NR 

0.020 10.0 

0.0002 0.002 

{mg/L) (mg/L) 

0 -14 pH units 6 .- 9 pH units 

r.' I 

COA Discharge 
Limit" 

(mg/L) 

TTO= 5.0 

NR 

TTO = 5.0 

(mg!L) 

{mg!L) 

TTO = 5.0 

(mg/L) 

2.0 

20.0 

2.8 

20.0 

16.5 

3.2 

20.0 

12.0 

2.0 

5.0 

NR 

28.0 

0.1 

{mg/L) 

5- 11 pH units 

Comments 

EPA HW-0043' (Exceeds 
RCRA TC, NM discharge, 
and COA discharge limits) 

EPA HW-0040 (Exceeds 
RCRA TC and COA 
discharge ll~its/' 

v 
I 

I 

EPAHW-0004 

EPA HW-0005 

EPA HW-0006 

EPAHW-0007 

EPAHW-0008 

Exceeds NM Discharge 
limit. 

EPA HW-0010 

EPA HW-0011 

EPA HW-0009 

I t ·1 <; ( \ 



RESULTS OF SEPTIC TANK SAMPUNG 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID:. ________________ __;;;B""'Id~g8:.:9;.::8 ___________ ~--;:,-------

SampleiDNumber:. __________________ ~0:.:2~4;.::3~76~------------------------------
DateSampled:. _____________________ ~7-~1~2~-9:.:5~-----------------------~--------------

Detection 
Parameter (Method) Result Limit (DL) 

Miscellaneous Analyses (mg/L) (mg/L) 

Fonnaldehyde (NIOSH 3500) 0.064 0.050 

Fluoride (300.0) 1.66 0.20 

Nitrate+ Nitrite (353.1} 0.464 0.050 

Oil + Grease (9070) NO 0.97 

Total Phenol (9066} 0.0839 0.050 

NM Discharge 
Umlt" 

{mg/L} 

NR 

1.6 

10.0 

NR 

0.005 

COA Discharge 
Limit"' 

(mg/L) 

260.0 

180.0 

NR 

150.0 

4.0 

Comments 

.Exceeds NM discharge 
limits. 

~~~;:Mexico Water Quality Control Commission Regulations (1990), Section 3-103. p r 
• City ol Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M- maximum allo~concen tio for grab sample. 
• EPA Hazardous Waste Number, 40CFR261.24, Table 1. 

B = Analyte detected in method blank. N 
D = Sample diluted because of high values. 
DL = Detection limit indicated on laboratory report I 
IDL = Instrument detection limit. 

1 J = Estimated concentration of analyte, between DL and IDL. M 
NO = Not detected atx>ve DL Indicated. 

NR = Not regulated. I f • 
TTO = Total toxic organics. 

I 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Blda 898 
,. 

Sample ID Number: 024376 

Date Sampled: 7-12-95 

Parameter (Method) Result MDA Critical Level NM Discharge Limit" Comments 

Radiological Analyses (pCi/L ± 2-o) (pCi/L) (pCi/L) (pCi/L) 

Gross Alpha (9310) 5.44 ± 2.92 4.51 1.98 NR 

Gross Beta (9310) 18.5 ± 2.9 3.3 1.61 NA 

Isotopic Analyses {pCi/L ± 2-o) (pCi/L) (pCi/L) {pCi/L) 

Tritium (906.0) -29.5 ± 47.1 80.7 39.9 NR 

Uranium-238" Not analyzed ,; 
Uranium-235/236" Not analyzed ?. r 
Uranium-234" Not analyzed A n 

l). I 

Gamma Spectroscopy (pCi/L :t 2-o) · (pCi/L) ~Ci/L)I\ / (pCi/L) 

None detected above OL NO various I NL I \[ 
NR 

No~o f -~3. .I 
• N- Mo"oo W"oc Q,.Uty Cootrot Comm""'" R•9'0>1""' '"t So ; 

. 
• Isotopic uranium analyzed by NAS-NS-3050. 

• '""~"'' to-ho~• by sNUNM "'"'""""' ms L 
MDA " Mtotm"m '""""'' '"""- ''f: NO = Not detected above MOA indicated · 
NL = Not listed. (} 
NR = Not regulated. __.. 

p (1 
v 

T 
--~ 



I 
RESULTS OF SEPTIC TANK SAMPLING 

I 
CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: 889 

1 . 

Sample 10 Number: 024374 
Date Sampled: 8-03-95 

Percent Moisture: Various8 

Detection Umlt NM Discharge COA Discharge 
Parameter (Method) Result (DL) Limit'> Llmlt0 Comments 

Volatile Organics (8260) (Jlg/kg) (Jlg/kg) (mg/L) (mg!L) 

Acetone 19 10 NR NR 

Benzene 2BJ 10 0.01 TTO= 5.0 

1 Semivolatile Organics (8270) (Jlg/kg) (Jlg/kg) (mg/L) (mg!L) 

ButyiBenzyiPhthalate 57J 330 NR TTO = 5.0 

I bls(2-Ethylhexyf}Phthalate 120J 330 NR TTO= 5.0 

Pesticides/PCBs (8080) (Jlg/kg) (Jlg/kg) (mg/L) (mg/L) 

Heptachlor Epoxide 4.4 1.7 NR TTO= 5.0 

4,4'-0DT 3.5 3.3 NR TTO= 5.0 
-

J 
Endrin Aldehyde 3.8 3.3 NR TTO= 5.0 

Metals (6010/7470) (mglkg) (mg/kg) (mg/L) (mg/L) 

I Arsenic 4.8 1.0 0.1 2.0 <:;;:. C2J; 'l ,_;,_-. !ll~ l' w; 

Barium 210 20.0 1.0 20.0 

I Cadmium 2.4 0.50 0.01 2.8 

Chromium 11.7 2.0 0.05 20.0 <;;:..C'27/:f> {;u~ L'"-"'.;..-

Copper 66.3 2.5 1.0 16.5 
II ('.q/) J~)H " .. 

Lead 32.5 10.0 0.05 3.2 /I 

Manganese 150 1.5 0.2 20.0 'I 

Nickel 12.8 4.0 0.2 12.0 
q 

.Selenium 0.74 0.50 0.05 2.0 ·b:\C4"'i""/''> tJr1 Lt~ 1 r 

Silver 3.2 1.0 0.05 5.0 
It 

Thallium 0.91J 1.0 NR NR 

Zinc 405 2.0 10.0 28.0 "Cell~ rJM ~~ J\A.t 't 

Mercury 0.34 0.10 0.002 0.1 II 

No tea: 
a Percent moisture = 45.87 tor VOCs; 48.28 lor SVOCs, Pesticides and PCBs; and 45.16 lor metals. 
b New Mexico Water Quality Control Commission Regulations (1990), See1ion 3-103. · 
c City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M - maximum allowable concentration lor grab sample. 
B = Analyte detected in method blank. 
DL = Detection limit Indicated on laboratory report. 
IDL = Instrument detection limit 
J = Estimated concentration of analyte, between DL and IDL. 
NO = Not detected above DL Indicated. 
NR = Not regulated. 

ALJ9-95/WP/SNL:T3816-7/1 301455.221.07.000 12-8-95 4:05pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: 889 

Sample ID Number: 024374 

Date Sampled: 8·03-95 

Percent Moisture: Not Reeorted 

NM Discharge 
Parameter (Method) Result MDA Critical level Umlt' Comments 

Isotopic AnalyseS' (pCVg ± 2-<r) (pCVg) (pCVg) (pCVg) 

Tritium ·88 ±07 116 57.2 NR 

Plutonium-239/240 0.002 ± 0.006 O.Q15 0.009 NR 

Plutonium-238 0.018 ± 0.012 0.013 0.009 NR 

Strontium-90 0.02 ± 0.00 0.55 0.26 NR 

Thorium-232 0.18 ± 0.06 O.Q16 0.012 NR 

Thorium-230 0.25 ± 0.07 0.022 O.Q15 NR 

Thorium-228 0.26 ± 0.07 0.038 0.023 NR 

Uranium-238 - 1.96 ± 0.35 0.018 O.Q13 NR 

Uranium-2351236 0.12 ± 0.05 O.o18 O.Q15 NR 

Uranium-234 2.82 ± 9.48 0.019 0.014 NR 
. ' 

Gamma Spectroscopy (pCVg:t:2-a) (pCVg) (pCVg) (pCVg) 

Cesium-137 NO 0.22 0.10 NR 

Cesium-134 NO 0.16 0.074 NR 

Potassium-40 9.34 ± 2.72 1.20 0.48 NR 

Chromium-51 NO 1.80 0.87 NR 

Iron-59 NO 0.43 0.19 NR 

Cobalt-SO NO 0.18 o.on NR 

Zlrconium-95 NO 0.36 0.16 NR 

Ruthenium-1 03 NO 0.19 0.088 NR 

Ruthenium-1 06 NO 1.70 0.78 NR 

Cerium-144 NO 0.88 0.42 NR 

Thallium-208 0.29 ± 0.18 0.18 NL NR 

Lead-212 0.95 ± 0.34 0.29 0.14 NR 

Lead-214 0.69 ± 0.29 0.33 0.16 NR 

Bismuth-214 
. 

0.66 ±0.37 0.38 NL NR 

Radium-226 0.66 ± 0.23 0.38 0.18 30Jt' 

Refer to footnotes at end of table. 

AU9-95/WP/SNL:T3816-8/1 301455.221.07.000 10·12-95 12:21pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: 889 

Sample ID Number: 024374 

Date Sampled: 8-03-95 

Percent Moisture: Not Reeorted 

NM Discharge 
Parameter (Method) Result MDA Critical Level Limit' Comments 

Gamma SpectroscopY' (pCVg ± 2-o) (pCVg) (pCVg) (pCVg) 

Radium-228 NO 0.90 "0.41 30.0" 

Actinium-228 ND 0.90 0.41 NR 

Thorium-231 NO 4.40 2.10 NR 

Thorium-232 NO 0.90 0.41 NR 

Thorium-234 2.08 ± 1.99 2.30 1.10 NR 

Uranium-235 NO 0.88 0.43 NR 

Uranium-238 2.08 ± 1.99 2.30 1.10 NR 

Americium-241 - ND 1.00 0.48 NR 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 

I 
• Tritium analyzed by EMSL-LV -0539-17; Isotopic uranium by NAS-NS-3050; plutonium by SL 13028/SL 130)33; strontium by 7500-SR; thorium by NAS-NS-
3004. 
• Analyzed by method HASL 300 at Quanterra, St. Louis. 
d NMWQCCR standard lor Ra-226 + Ra-228 combined In pCIIL. 
MDA = Minimum detectable activity. 
NO = Not detected above MOA indicated. 
NR = Not regulated. 
NL = Not listed. 

AU9-951WP/SNL:T3816-812 301455.221.07.000 10-12-95 12:21pm 



ANNEX B 
Soil Sample Data Validation Results 
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A.R. COC· f:J 00 t( 2s- D:ua Classification· 

Sa.mple · 
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I Frac,ion No. Analysis Qualifiers Comments 

v < 
v ~"--f~s Ju.b~· {/ec 
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Sample :\o .. 'Fraction No.- This value is located on the Chain of Custody in the ER. Sampie [d fie!d. 

Analysis- l'se \·alid test methods prodded be!o\\' or ifrhe result applies to an indiYidual a~:1!~1e \rithin a test method. 
use the CAS number from the anal:1ical dara sheet. 

DV Qualifiers- The entry will be taken from the list of ,·alid qualifiers and associated co!Ti:nents. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifit!r is not appropriate. ne:!ds modific:uion 
b.ecause of an unusual circumstance. or additional clarification is warranted. 

Test :\ lcthods - An ions_ CE. EPA60 I 0. EPA60:0. EPA --170 I. EPASO 158. EPA.SOS I. EP.-\S:60. EP.-\8:60-\1:3. 
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List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

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

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3. Analyte present in continuing calibration blank. 

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

J1 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

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

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

P2 Insufficient quality control data to determine laboratory precision. 

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

R 

u 

Ul 

UJ 

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

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

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

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

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



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1- DV1) 

Project Leader To~y Royk / Project Name lOt IJor~.-ER.. ~{,·c. f:;·e.(ds 

AR/COC No. . b OCJ '{ 2 ~ Analytical lab ER-e L 

In lh~ tables below, mark any information that is missing or incorrect and give an explanation. 

I 
d Chain of Custody Record 

line Complete? ' 

No. Item Yes No If no, explain 
1.1 AU items on COC complete - data entry clerk initialed and dated IJA- Ala f- C(/J(J (,• c C{ b f of!. 

1.2 Container type(s) correct for analyses requested 1---

1.3 Sample volume adequate for # and types of analyses requested _... 
1.4 Preservative correct for analyses requested ._..-

1.5 Custody records continuous and complete ,_.--

1.6 Lab sample number(s) provided ......-
1.7 Condition upon receipt information provided -

TOP, .. W 

Rev. 
Allacluilcnl A 
Novcmhcr IIJ!) 5 

fl)~ 11.- fw95 

Case No: 7Z.Z 3. 23 c 

SDG No. JJA ------· ·- ----

Resolved? _I 

Yes No . 

I 
! 

I 
I 

1.8 Tritium Screen data_provided (Rad labs) IJk IVC>t- ~12 I tc:o.~ Le 110"'- ~ JVI fJ'IA I 0 (_Q f-r'o,.. 

2.0 Analytical Lab Reoort . -- ---~ I 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature -2.2 Date samples received ......--
2.3 Method reference number(s) complete and correct . ..._..-

2.4 Quality control data provided (MB, LCS, LCD, Detection limit) ~ LCD /-.t>f a.Aalv'U!.f:i w,;ft._ Su~ ........ ·(/.er/ ~a-;:lP~ 
2.5 Matrix spike/matrix spike duplicate data provided(if requested) <....-- AJo +-e: I-'I..(J f- ,r-e~~-d-ed ' ---· v 2.6 Narrative provided ---v4 tJof- OJ.fP (,~c. o..b ~ -----
2.7 TAT met ---
2.8 Hold times met ....__..-

------2.9 All requested result data provided 
- .:~_-.:.. 

Based on the review, this data package is complete ~ 0No 

If no, provide : correction request tracking # and date correction request was submitted: 

J-!Lr 1- ZL Reviewed by: Date: 1o/8 lrt& Closed by: ---------------- Date: 
7 VI r 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICA TIONN AUDA TION LEVEL 2-DV2) 

Project Name (Of, A.Jo~- Ef_ #p~•"c. (:.,.Q_(J( Page 1 of 5 

Case Number 7 2. Z '3 . Z so 
Sample Numbers ER -tz1s--898 -OFt- 8H f {_ Bf!Z, 8t-IJ) - s- (-to) -S 

AR/COC No. bOO 1.{2~ Analytical laboratory E~CL SDG No. JJA 
AR/COC No. Analytical laboratory SDG No. 

AR/COC No. Analytical laboratory SDG No. 

AR/COC No. Analytical laboratory SDG No. 

1 0 EVALUATION . 
Item Yes No If no, Sample 10 NoJFraction(s) and Analysis 

, ) Sample volume, container, and 
preservation correct? .---

2) Holding times met tor all 
samples? ..---

3) Reporting units appropriate for the 
matrix and meet project-specific .,--
requirements? 

4) Ouantitation limit met for all 
( 

samples? ---
5) Accuracy 

a) Laboratory control sample 
accur~ reported and met for ---all samples? 

b) Surrogate data reported and 
met for all organic samples. 

~ 

analyzed by a gas chroma-
tography technique? 

, ..• 

Reviewed by: 

Date: 

Al/2-N/SNL:SOP3044B.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICAnONN ALIDA nON LEVEL 2-DV2) 

Page 2 ot 5 

Item Yes No If no. Sample 10 No./Fraction(s) and Analysas 

c) Matrix spike recovery data M-'S982s- =:-; M.S (MSf) I IA.JJ 
reported and met for all 

re s.u. l +s reP&4cl for QQ. . CD 
samples for which it was .............--

requested? 

6) Precision JJcJ a.D /J ( rca..b (p - · LC. S d.. Vl.j}_ {,; c_ (i 4_ 
a) Laboratory control sample 

JJ4 A of LA/ ,·J-4 Sru~"'--(1 1 1/f?.d precision reponed and met for wed. f'n-'1.. 

all samples? ~UA./~S. 
b) Matrix spike duplicate RPD M- S982~ ..:.'7 ,NtS /M.SO e-{.0 

data reported and met for all ....---- ,re Jru._ ( {3 r-efi~d 4;v- bet. (j) 
samples for which it was 

requested? 

7) Blank data 

a) Method or reagent blank data 

reported and met tor all .....--
samples? ··-

b) Sampling blank (e.g., field, /Jo~ CA.P P ( r• c.o.fo[p 
trip, and equipment) data JJA 
reported and met? 

8) Narrattve included, corr.ct, and 

complete? .....-- ~ 

2.0 COMMENTS: All Items marked "No" above must be explained in this section. For each Item. give 
SNLJNM 10 No. and the analysis, It appropriate, of all samples affected by the finding. 

I 

Pr€c: t'..tt'Ot-A- co u.. ((J( #"\a-t ~ 
Reviewed by: 

Date: 

ALI2·~1SNL:SOP30448.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICAnONN ALIDA nON LEVEL 2-DV2) 

2.0 COMMENTS CONnNUATION SHEET 

Reviewed by: 

Date: 

ALI2·MISNL:S0~304CB.R1 

Page 3 of 5 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. Ust only samples/tractions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

;:::f 

/ 
~ ~ 

d al" a L 
r- n't- ~ /v-

1-' 

c;o$\~ 
~y 

/_ 

v 
L 

~ 

QUALIFIERS: 

J • Estimated quantity (provide reason) 

B • Contamination in blank (indicate which blank) 

P • Laboratory precision does not mHt criteria 

R • Reporting units inappropriate 

N • There is presumptive evidence of the presence 

of the material 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: /.Jh41Z1 
Date: to(e(98 

Al..I2·1MISNl.:SOP30448.R1 

/ 

0 • Ouantitation limit does not meet criteria 

A • Laboratory accuracy does not meet criteria 

U • Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



Internal Lab 
Batch No. 

1epl No.JMan step: 6133 MS-1147 

'roject/Task Monger: Mlk! Sandet! 

PRlject Name: 101 Non-ER Septic Fields 
Record Center Code: ER/1295IDAT 
Logbook Ref. No; 

rlglnal To Accompany Samples. 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SAAJWRNo. 

1" Copy To Accompany Samples, 
Return to SMO (Blue) 

ecnnct No.:~ 

=~ B1 to; s.ndla N 
Supplier s.mc.. Dept.-
P.O. Bax5800 MS 0154 

zOIII Copy SMO Suspense Copy 
(Yellow) 

Pase 1 or1 
ARICOC-l soo42s 1 

3'" Copy Field Copy (Pink) 



"" ~: 
i·~ 
'·' . ...,, 

Contract Verifica~.Jn Review (CVR) 

d. Project Leader _S.=AN:.=D::.E::.R:..:S=------

ARICOC No. 600447/600426/ 
600438/600451 

Project Name NON-ER SEPTIC FIELDS 

Analytical Lab GEL 

:the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of Custody Record and LOQ· n ormat1on -1 lnf 
Line Com:Jiete? 
No. Item Yes No 
1.1 All items on COC complete - data entry clerk Initialed and dated X 
1.2 Container type(s) correct for analyses reQuested X 
1.3 Sample volume adequate for# and types of analyses reauested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 Analytical Laboratory Report 
Line Com lete? 
No. Item Yes No 

2.1 Data reviewed sianature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided CMB LCS, LCD) X 
2.4 Matrix spike/matrix spike duplicate data provided(if reQuested) NA 
2.5 Detection Limits provided· PQL and MDL( or IDL) X 
2.6 QC batch numbers orovided X 
2.7 Dilution Factors provided X 
2.8 Data reported usina correct sig, fig. (2 for org.; 3 for inorg.) X 
2.9 Rad analvsis uncertainty provided (2 sigma error) X 
2.10 Narrative orovided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X 
. 14 All reauested result data provided X 

i 

~J 

CVR.doc: 

Case No. 7223.230 

SDG No. 9807351A, B,C,D 

Resolved? 
If no, explain Yes No 

Resolved? 
If no explain Yes No 



CVRdoc 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample ID No./Fractlon(s) and Analysis 

3.1 )Reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm 
(mg/liter or mg/Kg). Units consistent between QC samples end sample 
data. 

3.2)Quantitation limit met for all samples? X 

3.3)Accuracy X MANY ANAL YTES OUTSIDE QC RECOVERY LIMITS FOR SVOC LCSILCO 
a) Laboratory control sample accuracy reported and mat for all AS NOTED IN CASE NARRATIVE 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by X 
a gas chromatography technique? 

c) If requested, matrix spike recovery data reported and met • NA 

3.4)Precision X MANY SVOC RPOs OUTSIDE QC ACCEPTANCE LIMITS 

a) Laboratory control sample precision reported 11nd met for all LEAD OUTSIDE RPO QC LIMIT5-MSIMSD & SERIAL DILUTION 
samples? For rad analysis, sample duplicate precision reported and ACCEPTABLE 
met. 

b) If requested, matrix spike duplicate RPD data reported and met. NA 

3.5)Biank data X 

a) Method or reagent blank data reported and met for all samples? 

b) Sampling blank (e.g., field, trip, and equipment) data reported and NA 

met? 

3. 6)Contractual qualifiers provided: • J'- estimated quantity; 'B' -analyte found X 
in method blank; ·u·- analyte undetected (results are below the MOL or 

L, (rad)); 'H'-analysis done beyond the holding time. 

3. 7)Narratlve inctuded, correct, and complete? X 



4~0 Datto ~~allty Evaluation Continuation 
CVR.doc 

Summarize the findings In the table below. Ust only samplestfradions for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments . 

Were deficiencies noted. ® Yes ~ 
Based on the review, this data package is complete. ~®No 
If no, provide : nonconformance report or corredion request number and date corredlon request was submitted -------

Reviewed by: W . ? "" Q a-d'\b.p }.. p..... Date: 9-18-98 Closed by:-------------- Date: ------
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Sample No.ffraetion No ... This value is located on the Chain of Custody in the ER Sample Id field . 

.-\nal~·sis .. Cse \'alid test methods prodded below or if the result applies to an indi\'idual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers· The entry ·wilt be taken ftorn the list oh'alid qualifiers and associated commenrs. If other qualifiers 
not on the liSt are needed, contact Tina Sanchez co coordinate adding them to the list. 

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

Test Methods- Anions_CE. EPA6010. EPA6020. EP.-\?470!1, EPA80!5B. EPA8081. EPA8160. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ No:!. HACH_N03. ~IEKC_HE. PCB~ISC 

~ T.-9 rn~L -Dat.:: ____ l_2._-_2_~_-_.,....,....-s ___ _ 

-



Ust or Data QualifielS used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

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

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte prcscut in laboratory method blank 

B 1 AnaJyte present in trip blank. 

B2 Analytc present in equipment blank. 

B3 Analytc present in c:ontinuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in ron junction with other qualifiers (i.e., AJ) 

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

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. · 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/l.;CSD) do not meet acceptance criteria. 

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

P2 Insufficient quality control data to determine laboratory precision. 

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

R 

u 

U1 

UJ 

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

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

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

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

*This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Vetification!Validation Level3 OV-3) 

iOPS(.& 
F.e-1.0 
A::achlnent C 
Fage 95 ot 11 5 
July 19$4 

rl ~.1 
Fage 1 of 1a 

SITE OR PROJECT N&t~ -rr~ S",.t+•' A./J, (SA&(!PLE tos __ I_CJ...L..<J-4v __ J ___ _ 

ANALYTICAL LABORATORY C E L NO. OF SAMPLES __ S"~P'~...;A~P-<.-=..co~t._:'r:_ 

LABORATORY RE?,ART # qeo-n-;- !It, UQ1'JS" 1~:..-------------
CASENO. SOHF/c., qS¢7'3S'ID 

&oo q'f7 
(piJO 4'2-(, 

4-Gt.o '1'7 6 
DATA ASSESSMENT SUMfAARY 

de~~:ib~roblerr.s/q:Ja/ifiations betpw {Action Hems and Are.as of Cor.c:m) 
VOC SVOC FEST:FCB 

1. 

2. 

HOLDING 
TIMES,"?RESERVATION 

GC.'MSINSI. FEEFORM. 

CALISnA liONS. WINDOWS 

E!..ANKS 

SUF.?.OGA TES 

5. MAinlX S.PlKE:'DUP 

I. LASOAATOiW CONTROL 
SAM?LE5 

8. INTEENAL STANDARDS 

!:. COMPOUND 
IDENTIFiCATION 

10. SYSTEM PE::.:FOF.MANCE 

11. OVEnALL ASSESSMENT 

__ J_ ,J rJA-
f 

./ 
v / 

J r 
./ ./ 
./ T 
/ T~ VT 

/ ./ 
./ .I 
./ j 

/ ,/ .,II 

./{check mark}- A.."Ceptable: Data had no problems or qualified dua to minor problems 
N • Da:a qualified due to rr.ajor problems 
X- Problems. but do not affect data 
Oualiiiers: J - Es~imate' 

UJ - Undetected. estimated 

7 

/ 

/ 

/ 

L 

ACTION ITEMS: ----'-;;_.,_~.;;____..z:~~:.;;:..~p==-:::-.::~;fl~. ·~"":.::J~r"~J..t...'---£&-:":....:......,.~.::"!'"9Y:.:l=::ll~)'r----------

AREAS OF CONCERN: ----------------r-----------------------------------

Reviewed By: 
Date:· 

t{T~ ~L..__ 
l7..12..'ffct6 

!.!.,.C·~··~...,.··· ,.. ___ _ r I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafldation level 3 DV-3) 

Page 2 of 18 

PROJECTiT ASK LEADER: SQQ C. t f,.,. .Ot .. ., ( fv""',.......," 
y v " 

ACTION ITE.~S: 

AR:.:AS Or CONC::~N: 

OVE:=iALL DATA QUALITY ASSESSMENT 

, 

Reviewed By: (' ).,.J> W'l~~ 
Date: · r+rh-LJI?b 
:.:...oz-S.:.\\"?S:-.'l:SOP3~.:c.R1 ( I . 



ORGANIC OATA ASSESSMENT SUMMARY FORM 
(Data VerificationfVafldation Level3 OV·3) 

1.0 HOlOlNG TIMES AND PRESERVATION 

Indicae the hokf&ng time criteria below that was used to evaluate the samp!;s. 

SW-<346. 3fd. ed. 

~~.tC 

;:::,;!'! Ui1 ollt5 
J:..iy 1!:;£ 

Pc:ge 3 of 18 

~her. ____________________________________________________ ___ 

Ust below samples that were over oolding time criteria. 

~ S~ 10 VTSR t:· ' Da:e Analyz~ 

NOTE: ViSR =Validated time of sample rece:pt. 

Wf:r<~ the correct preservatives used? Yes 0 No 0 

Ust below samples that were incorredly praserved. . ~· 

l Sample No. i Type of Sample I Deficiency 1----~ Ac!ion 

I I ~ I 
I ~~ 1:!--- I 

l t ~/' I 
I I _,...---,/"~ I I 

-·~~-- I I 
I ·-----_../-·' I I l 
~~- I I t 
Reviewed 6y: · {_ __.,--;:Q fll'l~~ 
Oa1e: 11. r~~ I "t t) ... ·---·~····-

l 

l 



<c;> SJ:-00 
Rev.O 
J.::ac::!unenl C 
?;~g~ 102 of t 15 
July 1!9~ 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificationtvafldation Level3 OV-3} 

Page 4 of 18 

2.0 GCJMS TUNING CRITERIA I . 
Has a GCIMS tuning pertoala'nce been analyzed for every twelve hours of sample analysis for ea -CJMS 

ins<rument used? Yes 0··-~o 0 

Was the coned s:andatd {fiSted in the E?A Method) useO? Yes rl No 0 

Have the ion abundance criteria been met for each tune? Yes ~No 0 

NOTE: GC!MS abundance criteria is specified by E?A method for GCIM 

t! no for c:~y ot the <:bove. list all the data 2.Ssoc:ated vtith h~e tune t 1 either 1aiie!i ~~e!i::: or in whi ... :. there 
\·:as no t • .me. 

" u 

If errors are press:.<. brie!ly summar'.:::e n:::::ss:::rt changes: 

spectra of the mass calibration acceptable? Yes NoD 

Reviewed By: 4_ . ~(/1 rlv~/,_., . 
Date: 1 ' -z. { 
.:.:.. -z.;.n\'? 'SNL~0?30-<.:C.Ri . 

'· 

.· 



ORGANIC DATA ASSESSMENT SUMMARY FOAM 
{Data Verification/Validation Level3 OV-3} 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DOT Retention Tame 

ts DOT retention 1ime for packed columtlS > 12 minutes {exce;n for OV-1 end 

YesD NoD 

'1.$ below C!lmpcunds that were not wi:hin the retert.im'l :.im: v.'indc1.".'S. 

Fiev. 0 
Ar~1C 

Page 103 ct 11~ 
July tSSt 

Fage 5 <>f 13 

~ I l I ;:;-; l ~"1ect:d Samples D<:!e.Time Compound F.T \'I" mdc-.v ! . ! 

f I I ~r I 
I _t----r {J(,:vt'r' I 
I -~; 1 I l I _ _,.,...,-· -

I ., . I I I I 

. ' 



IC? ~..00 
F.e:t.O 
.C.r.adlmeot C 
Fa:1e 104 of 115 
July 1~54 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation lt!velJ OV-3) 

/ 
3.3 DOT and Endrin Degradation ~ 11 \ ~ Y 
list below the standards that have a OOT or ~~~down of >20% (or a co 

II Oa1e!lime Standard 10 

I I ! 
I I I 

1~--~--~--~:~--~----~:~---
~ I 
3.4 DBC Retention Time Check 

Is the %0 between EVAL A and eadt ar. ysis (q:Janti:ation and c::mfii':r.ation) n:c re!er.ticn time witti:; 0C 
limr&S (2% for packed column. 0.2% ca tary 10 <!1.32 mm. and i% for msga!>oraj? 

YesD NoD 

I' ~ o-· .. c:•~ 05C%D I Aelion 

I 
I 
I 
I 

bove criteria outlined in Sections 8.1-8.4. check for transcription/calculation errors. 

If rrors are found. list below with necessary corrections:------------------



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Le'le13 OV-3) 

TCP9L-OJ -:.; 
Rev 0 
Az:acment c 
Page 105 ol115 
July 1954 

Page 7 ot 18 

4.0 INffiAL CALIBRATION / 

t-'.as initial ~i>ration been performed as required in the E?A method?· Yes u;(' No 0 

Were the correc: number of s:andards used to calibrate the instrument? Yes~ No 0 

For GC analyses of PCSs and PeSlicides, old the laboratory follow the correct 72-hour sequence of analysis? 

YesD No0 
I 

l.!st below compounds whic:!t old not mea initial calibration crnerla outtined by 1he E? A method. 

~~ . 
I I I l I Sampl~d l:'l.S<rumeru 10 Date Compound F.r:;~~r.so 1.c;ion 

It I I I I ~ !: 

u I t I I ~ I 
11 I I I I~ l .. 

I I ...11..~·:~1· .. 

' 
•. 

P. 

F I I j; v U/ I <~'-" I I . 

I 1 I ~ t::;,.r\"1 l I 
I y I . I 

I ~ 

H I v l I I I 
/I I I I I v I I I I I 

Check. for transcriptiontcabtatioo errors. If errors are present. summatb:e necessary corrections below: 

F.eviewed Sy: 
Date:. 

1: 
I 

r 
! 
1 
j• 
i 
I 

i 

I 
! 
I 
; 



7C? S.C-03 
;::e .... O 

J.:-.aoment C 
~a2e 106 of t 1S 
J:lly 1!:S.C 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Vemteation/Vafldation level3 DV-3) 

5.0 CONTINUING CALIBRATION 

•.! 

Page 8 of 18 

Have co,.finuing calibration ~andards been analyzed at the freqoJency specified in the E? A method? 

Yes £!J No 0 

US1 below all compounds which did not meet continuing cal~n requirements. 

llns<.rument 10 I Date Compound 

.. 

Check for trar.scription.an::i calcJiation errors. If errors are feu~:!. bri::ny sumr.:ar.ze necessary correc:ions 
below: 

~ 
I! 
~ ,, 
11 
I' I 
!! 
!I 
1i 
•• ll 

~ 
1: 
'I 

ii 
•' .. 
l! 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificationtvarldation Level 3 DV-3) 

6.1 Method.'Reagent and Instrument Blanks 

TCP~-03~ 
Mev. 0 
Attachment C 
Page t07 of 115 
July 1!:9.11 

Page 9 ol 18 . 

Has a methodlreagent blank been an;tyzed for each set of sarr~les or 1or every 2!l samples of similar rr.<:nrix. 

whichever is more frequent? Yes 13 No 0 

Has an y{strument blank been analyzed at least once every twe!ve hours 1or each GCflJ.S sy~em use£:? 

YesGd' NoD 

6.2 Field .. Rinse.'Equiprnent Blanks 

An: there lielci"rinse:'eqoJipment blar/s ass:)c:a;;:d wah each sampling cay or a: frequency spe!:ified in th.: 

Saffi?ling plan. Yes 0 No cr -
l!s~ b2!ow co'T'""""unds for which anah·s~s w-ere re~:.~este::l tha! wsre de!e~eo in any ot the b!a:.l':s ar;aN:ed: ··-:-- . . s ~ . 
! I I I Cone I =it I I Som~s !.7~:e1 

~A~ Date Etank 10 Compound ( ) { l • Ac:ion Level (Actiom 
\"2. l.st~'S 'e 0 

"1 11(., 8 !S";l3t1 (p t I fk..t#...JI----' I r. 2. '{j !14.! 15'~ !<! f.. ~L-~r ... -k..-..- ~ 
rylz.~Jn Jca;]s ~> ~ I ~~ . .u lt·~"JI~ l ~~ I I Q 1~~ ~/{. -~G-
I I I I J I I~<~ ( 11 1./-t o..l\.1' i \JI' ([ .h~ J 'I·; 
I l I I I JM .. ft./(~ tJ ~ !f'V\+'\~ 

I I I I l ~~~tf\~1-
I 

t l*"' ~ c;y.., -1-r:v ¥ I 

I I I I I I . I 
I I . I I I t I I 
POL= Practical Ouantitation Limit from E?A MethOd. 

~ -r ...P Win---~ 
Reviewed Sy: ---.,..--r'::-:-r-f'._...---
Date: . l'J-fli{ I 'f'f) ----- --~ 



TO? Soe·CJ 
Rev. 0 · 
At:ac:!'lment C 
Page toa of 115 
July 1954 

ORGANIC DATA ASSESSMENT SUMMARY FOAM 
(Data Verification/Validation Level 3 DV-3) 

. Pj9e 10 of 18 
Are there any TICs present in the blanks that are also present in the samples? Yes 0 No b2r 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were surrogate recoveries evaluated for each of the samples .analy::::l by GC or GC/ti.S? 

Yes 0 No 0 

If surr.og.ate s:andards other than those prasar.ted by SW-Bt.S are us:::1. list below with reference t::> ap~licabie 
control limits used to evaluate the percent recoveries. 

Surrocate Comoound ~17 Jp;w 1 F; Jor.~rol Limi:s 

List below the percent recoveries which did not meet either SW-S.!-5 ::::t:ria or c~~eria lis<:d above. 

Date Sample IOlMatrix 

Surrogate 

Compound 

I I 

i c:s-- . ,o. ::... I 

I I I 
I~ 



-

ORGANIC DATA ASSESSMENT SUMMARY FORM 

{Da1a VerificationNalidation ~vel3 OV·3) 

•• 
TOP 9:.()3" 
;::.ev.O 
Anacllm en1 C 
Fage 109 of 115 
J:.dy 1994 

Page 11 of 18 

If surrog~e recove!)l was outside of control limits, were the samples or method blank reanalyzed? 

Yes~ NoD 

Are method blank surro~<:te recoveries outside of limits upon reanalySis? Yes~ No 0 

Are transcription'ca!cu!a:ion errors pr~sent? Yes 0 Noel 
if yes. note r.e~ess.ary c=rrec:ions. ---------------------------



F.ev. 0 
Ar.ac.""lm@nt C 
Page110of1t5 
July t!:S4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level3 OV-3) 

8.0 MATRIX S?IKE:'MATRIX SPIKE DUPLICATE (MS.'MSD) ANALYSIS 

Page 12 of 18 

Were MJiMSDs analyzed at the frequency required by the E?A method or OAFjF for each matrix type? 

Yes [g' No 0 

List below% re·:overies and RPDs of compounds which did not meet criter.a. lncica.~e on chart criteria used to 

evaluate recoveries and RPDs. 

I I 
1 C'aH~ Sam;;le ID.Matrix I Compound 

II 

Reviewed By:· Z T.nfJ 1/f/v.,.L_ 
Date: h-J -z..t...( f r t 

· AL:?-;4 W?SNL:S;:)?JO.:~C.R1 

v 
>~-,,~-

Ac:ion 

.. 
r: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level3 DV-3} 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

.. 
TOP g.: .()3-

;;ev. 0 
Al:adlment C 
Page 1\t cf 1~: 
July t9S~ 

Page i.3 of 18 

Have laboratory control samples containing a representative number of the compounds of interest b~e:; 
anafy:::¢' at the frequency specified in the E?A method or OAPjP? 

Yes [?j No 0 

e ... aluats percent recoveries based on control limits es:ablis!'led in individual E?A methods; or use es:a::!shed 
la:X,r.atory control limits. List be!ov/ r;coverres of compouncs which cid not mee1 critsria with reteren:: ::J 
comrollimits used. 

Con:;:~i Limit ~efer:n::::: 
----------------------------------------------~~----

E-:aluale F.?::> based on comrol Jimi:s es~c:blished in indivic~al E?A m::!hods. or cse es:ablished lct:~a::~y 
c::m;rof limits. Ust be!ow recoveries of compoun.:s which cid not meet c;iteria with r::fersn:e to contr:Ji t:::;i:s 
us;:j_ 

if.. f'J) I 

I Oats I Ccmpound I ~!' w I Control Limi!s I A:;ion I s-mp• .. s ··.:.:=-·ed a. ·- J-U•-"'4. li 
l<t l2.4f{'tt l''t,q. I ,l-, lo~z.t., 1 fl rP cA...t 1 ,...,.t ~~-~- Cy'~'-1 

J'1.~8 ,.,., c.£..1..,, ~ l.~ 

I 1 (h.~t..J. ~~ Nl.r'lltl ~- <J..l.;.,pJ...#-1 ~ P-1 j 4-Z.o I 
~- Nd·r .. rA~II )I,L I ., - l f, I I oJU rJ"f) · n~f '"t .{"'::~ 

I kLc.t-4¥·- 3 I I 11"\$o.l( ,. ..... cl( u1 v ... . l ~~L 1g~v-l 
l-1 o -z t> 

Reviewed By: 
Oat~: 

I 



ic;:: ~.ro 
F.ev. 0 
A:-.a~entC 

Fage H2 of 115 
July -~94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationiVaftCation Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

Lis: below the internal s:andard areas of samples or blanks which did not meet criteria. 

Date 

Page 14 of 18 

1~~~--~~~~----~ll I li 
~----------~------------~~~~~~~~--------~------------------------~· 

I;-! ---7-' --~-:----f""iTI----;-----;--------.:r 
ii I :· 
!1:...__------,,...::..k-:-------;--------=-----____;! 
II ~~7 I !: 

Are ,r:::!e/.tion ti~s of the in:emal s~andarcs within 30 se:~nc!s of :he associ~ed caii:J~a!i~n s<andarc? 

Yes CY' No U · · . ··· 

1 1.0 TARGET COMPOUND LIST ANAL YT:S 
11.1 GC·Ms Analyses 

A;: i!ie recons:ruc:ed ion c:t~aiog~ams. the mass St:':?=:ia fer the identified comf)ounds. and the da:a sys;e;., 

prir.:c:;~s in:::!uded? Yes~ No 0 

Is c:Jromatographic performance ac=ep:able with res;:ec: :o: 

Ease!ine s:a~lity? Yes ~ No 0 

Resolution? Yes g' N~ 0 

Peak shape? Yes c:gl' No 0 / 

FuH-sca!e graph (attenuation)? Yes ~ No 0 

Reviewed By: 



fv lt.C f-,,.,... '9. 0 ~..J-. 
_,;;.._... 

... £ !""".d) ~4.-

·17. 1 .,__'-~ /9 s 



-

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation L~vel3 OV-3) 

Is the RRT ol eac!1 reported compound within the f...W.s given in t!le method 

amtinuing calibration? Yes 0 No 0 

.. 
10? ~.()3 ~ 
f<ev. o 
t.r.aevnem c 
Page 11l of HS 
July 1!:54: 

. Page 15 of 18 
~/-

Are all the ions present in the s-.a~rd rr.zss spectru~t a atrJe intensity greaar than 10% also present in 

the mass spec:rum? Yes 0 No 0 de \.) .1./ 

''"'" Do sample and s:aneard re!ative inte • • agree ~£fn 20%? Y:s 0 No 0 

11.2 GC Analyses 

Ate tnere any ~rans~ip<i~n·calcutition errors betwe~n the raw da;=. and the re;>or:• _ 

Yes 0 No 0 

tf yes. review e:mrs and necessary c::~rrec-.ioos below: if erro~s are :a _ ~. resub:nital c: laboraipry p.:::kage cr..:: 
b~ necessary. 

mpounds within the calculated re!:ntion time windows for both quantitatioo and 

NoD 

nfirmation performed when required by the EPA m~1hod? Yes 0 NoD 

II for any of the above. reject positive results except for reten:ion time windows if :associated s:andard 
compounds are similarly shifted. ' 

Reviewed By: 
Date: 

(_~ .n:fJ f/}1<NI-L..__,. 
12...1 ,_'1 I h 

I .-------···· 



TO? 54.03 
F.ev. 0 
~::adlmenr C 
Page lt-4 of 11 S 
July 1294 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data Verification/Validation Level3 OV-3) 

•; 

Page 16 of 13 
Samples afte~e~t ______________________________ _ 

Check chromatograms for false negatives. especially for the mut:iple peak c:>mponents (toxaphene and FCE;;i
lf false negatives are 2P!'arent and the appropr'-<ne PCB standards were not analyz..cd, or if alnfirmed anatys~ 
was not present flag the affected data. 

S~sa~~ed: _____________________________________________ __ 

-""; 

NOTE; Due to 1t1e ~~lexites of ?CS pes:dc: ar.afYsis: each analytical n:n s~utd be rsvie\\'ed 1o verf.y 
idernification and column perionr.anc!!. 

12.0 FlELD DUPLICATE ANALYSiS 

Ware 1ield dcpiat::s su!:>mit.Y-!1or analys:s! Y:s ~ No 0 

If yes. calc.Jia1s R?D ar.d usa prot;:ssional judg«tsot tll determine if .he data n.:ecs to be Q'.Jaliiied. list iesul:s 
b:!ow. 

I Ouplic<:!:: I li 
Da;e · Samt)Je 10 Compounj 1 l' 

:P===~~==~======~==~==~~~==~,======='' 
li 

~~------~--------~-----------~~~~--~~~--------~----~----------~ 

~~--~----~--~~~~~------~~~------~~ 
1- I; 

I ~ 
I I 

13.0 COMPOUND QUANmATlON.'REPORTCD DETECTION LIMITS 

Are there any transcription/d~ation errors from raw data to re?Qrted resul~s (check at least 10% ot posith:e 

results)? Yes 0 No Q . 

In addition. veriiy th<rt the correct internal standard. quantitation ion. and RRF were used to calcul~e the resull 
for a minimum of 10~~ of sample d.ata. · 

Reviewed Sy: £. I~ M~ ~ 
O~e: _: ____ ~{~~~-~-YL/9~5~ 



ORGANIC DATA ASSESSMENT SUtAMARY FORM 
{Data Verilication/Vaf!dation Level3 OV-3} 

13.1 Chromatogram Quality 

We~e baselines s:able? Yes ~No 0 

W:re any n1;9a1ive peal'.s or unusual peaks present? Yes 0 

Were earfy eluting peaks resolvtY.! t:> baseline'? Yes ~ No 0 

·.; 
'&(;;' SL·~ 

r:.ev. 0 
l.t~C 

Page 11S o! 1t5 
Jl/ty 1~~~ 

Pa:ge 17 o1 13 

u in::::lrrec: c;-.;ac:tr..ations are evidern. no1e Cll'rcdions necessary !:l~i:w: ---------------

I! :1:>. make n:c:ssary c::rr~:;:ions ar:d note below. 

1~.0 TENTATIVELY IDENTIFIE!:> COMPOUNDS 

Are l:ntative!y Identified Compounes (TIC} properly ide ... m_,.._.._. 

c~n=:ntration. and J q-.Jaftfie.r? Yes 0 No 0 , u ~~ L-

p.;,tf'' 
Are the mass spectra for TIC~ociated "'best matc.'"l- spec:ra included? Yas 0 No 0 

___.,-...-

Are c.ey TCL ~m~ lis:ed as TIC co~nds? Yes 0 No 0 
..,.,.,./ . 

/..-
Are~ oi the ions present in 1he reference m.ass spectra INith a r<:la~ive intensity greater than 1 Q",~ also 

_yffis:nt in the sample mc:ss spectrum? Yes 0 No 0 . · 

ne\"iewed By: f T ~ t11t.(/Y'.l.;:J 
Da::: 1Z-.f~{'i6 
~"2~ \VP.SN!.:S~?3J.:l~C.!=it 



~~tC 

?oage 1\6 d 115 
.!:.sly 1S.;4 

ORGANIC OATA ASSESSMENT SUMMARY FORM 
(Data Verification1Validation Level 3 OV-3) 

.. 
i 

Page 18 ol 1 

Do TIC and ·best match- s:andard relative ion intensities agre~ vli:hio 20%? Yes 0 No 0 

Reviewed By: 

Date: 

Approved By:· 

Date 

i:T~v'Vtov--~ 

r 2-/ "Z-~ I '7 s 

·oata package must be approved by Project/Task Leader. 

Al..'Z-~-\"'P;SNL:SOF~C.f\1 



•.. n•·••• _.._a t~'\Ul."~V.'l JUU'U"ll'l' f 

:\R'COC: till~ '-f1l ~ t1 o Y t C.t ' 0 0 ¥.fi"':na Classification: /.. .. J. ~ .. a:..,_.,f.J.,.'f 
S:unple · DV 

Fraction No. Analysis Qualifiers Commenrs 

#o () >,_./,._ ~ ,/f. I, ~ -e .,( 

{)(..~ 1.! 4 c. c. -<,/.,I- t ~ 

I 
q (.. 1-1-\. t. <f"'vl"'(r ~~-~ h k_ 

"'"/' J. I< 

I I 

I 

Sample No.ffraction No.· This value is located on the Chain of Custody in the ER Sample ld field. 

Analysis- Cs.e \"alid test methods pro,;ded below or if the result applies to an individual anal~ie within a test method. 
use the CAS number from the analytical dam sheet. 

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

Comments- This is only to be used if a comment associated with the qualifier is oot appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods· Anions_CE, EPA60IO. EPA6020. EPA7470!1, EPASOISB. EPA8081. EPA8260. EPA8260·M3. 
EPA8270. HACH_ALK. HACH_ N02. HACH_N03. :'-lEKC_HE. PCBRISC 

R~vie\•.!!d b~=·---~t-~-l(--'--:J..=-..;--=~~-__ U ___ Dalc:: ____ 1_2_--_2._Y._-...:..f_J_· _____ _ 

. 

.. 



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

A 

AI 

A2 

B 

Bl 

B2 

B3 

J 

Jl 

12 

p 

Pi 

P2 

Q 

R 

u 

Ul 

UJ 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do oot meet acceptance criteria. 

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

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

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analytc present in equipment blank. 

Analyte present in continuing calibration blank. 

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

The method requirements for sample preservationltempetature were not met for 
the sample analysis. The associated value is an estimated quantity. 

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

Laboratory precision measurements for the Laboralory Control 
Sample and duplicate (LCSII:.CSD) do not meet acceptance criteria. 

Laboratory precision measu~ents for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do oot meet acceptance criteria. 

Insufficient quality C<Jntrol data to determine laboratory precision. 

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

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

The anal.yte is a conunon laboratory contaminant The associated result is less 
than ten times the concentration in any blank. 

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

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

*This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:Mal'Ch 10, 1998 
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• - -· • y~ •• IL- 4-9'/ : 1:33PM : 15035825109- 50S 864 7689:#10 

c :jz. (, 
ANAt.VTICAl RADIOCHEMiSTRY DATA VALIDATiqN ~~4r/ 

CHECKLIST ~ jt..,av cN7 
l tQrr<» '11 s 

2. De11y ~ weeldy ~or j 
monthly:.____,-

·~·" 

1. - : Eacb batch? 

-~ ., .. 
_,. 

4.%... . 75-125% Qf _? 

../ 

/ 

I 

lo::ll 

. ANALYTICAL YIEL I"~" 

1. Tracer. Correct typfl. ·~- ·i met? 

2. Ingrowth andior decay: Correct factore 
appllod? 

3. Solids density: Plaric:tMitt$ loading 
<Smg/cm~ 

, OUPUCATE 

1. TyP'l: Lab or field? 

2. Frequency: Each batch? 

a Matrtx: Matrix <>V""-'""' 

J,. , 

B-1 

.: - _.. ... ·--::------.... ---- .• ~--. ···•·· . ---···· --·-·· . . ·-
... -----------



·--· ....... ~·. t~.J .. rf~ • 1S0358Z5l09-

ANALYTICAL RAOl0CHEM1STRY DATA VALIDATION 
CHECKLIST {CONTlNUED) 

,, ' 

50S 884 1639: U·1 

A~l'il..ITCO:"n~9 B-2 31072)~ 01.000 l2:1"lp<n 

... - ·--:--.--~ .... ~ ..... ·--- --- ----



SAMPLE FINDINGS SUMMARY 

AR/COC: t:: 0 ~ ? b s- Data Classification: ?!Oa"C. 
Sample/ DV J 

Fraction No. Analysis Qualifiers Comments 

f'S"l/6S1:V ..-/)FI- 1.2.~ 7"1 -1 I .... 2. 
USL. (JH.J -.{,-..) 

"IJ rnu/.,,.. ·I 01.1. ) 
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~cArJr -12 ~I I 
/ 

1/ILfi-1~-S' 

{IJ.vnr.-101'- ll.J' l 
/ 

S"l'iii'I-&1-Cf 
VJnJt .lo~ ~ o_ I.J 2.. J ...._ 

I ~6 7 2 - 2. 9 -6 

Vtrn· Jnr • 1 ~ ~.n ) 
..... 

' 
IIO'f1 -6lf -1 :f2-I!Aroulot' - 12.$' 'f) 

1'-

J.-
II(YI6 .. g 2. -s v5z_ 

I ( Arnr J.ot' - /2.£D ) 

~ ;· c ;0# 8'08 L U3 I Or...v ~ '-fl"rv:J otc ~ 
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0 <6''16 --DPI-

5H 3 ·-PGS ._J 

i)/t~{q~ !!/?f~ / 
Q;)ttlJ'CJ 

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

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

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

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

Test Methods- Anions_CE, EPA6010, EPA6020, EPA74'70/1, EPA8015B, EPA8081, EP,A8260, EPA8260-M3, 
EPA8270, I{ACH_ALK, HACH_ NOZ, HACH_N03, MEKC_HE, PCBRIS~ 



SAMPLE FINDINGS SUMMARY 

ARJCOC: b 02. ?.6 ~-
{ 

(.c;,era ( ~ /:S 't-r'f Data Classification: 

Sample/ DV / 

Fraction No. Anal_ysis Qualifiers Comments 

!Yo ut wU ~C?Ih"~J 

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

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

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

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

Test Metb~ds- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA808l, EPA8260, EPA82Q.g;M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, :MEKC_HE, PCBRISC 

Reviewe ~te: __ ,...;_'/......;.~--=.2.=.J_/<'"'"'7~Z:~------



2. CALffiRAT!ONS 

3. METHOD BLANKS 

4. MS/MSD 

5. LABORATORY 
CON'IROL SAMPLES 

6. REPUCATES 

7. SURROGATES 

9. 

Cl!FCKMARK 
.I - ESTIMATED 
U - NOT DEH:CTED 

./ 

.,/ 

/ 

DATA VALIDATION SUMMARY: 

MOFSAMPLES: 3 'f MAiRJX:_,.$'-"0"-'1'--'('--------
LAB SAMPLE IDs: 

Y9CS!S'l'--O~t--t1~~~~----~~g~--~~-~~----------
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./ ./ ./ 
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2. CALIBRATIONS 

3. METHOD BLANKS 

4. MSIMSD 

5. lABORATORY / COHTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

o/ 

./ 

./ 

./ 

DATA VALIDATION SUMMARY: 

iOFSAMPLES: 5' MA1lUX: Cc?(Ue..t;;y5 
LAB SAMPLE IDs: 

1~~£~,--~J~q·±~~-~---~4~3~--------------

./ ./ 

,/ 
./ 

/ 
../ 

./ 
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Memorandum 

Date: ll/23/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic systems 
ARICOC: 602765 
Case: 7223.02.02.01 
Laboratory: GEL 
SDG: 9908E51 

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

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8260, PCB EPA8082). All compounds were successfully analyzed. 

No qualifications were applied to VOC sample data. 

Qualifications were applied to PCB sample data due to exceeded holding time and failure to meet 
surrogate recovery acceptance criteria. 

Holding Times 

All VOC samples were analyzed within prescribed holding times. 

The original analysis of PCB sample T52/6500-DF1-BH3-6-S exhibited low surrogate recovery. It was re
extracted a.nd reanalyzed outside of holding time, with acceptable surrogate recovery. There-extracted 
results were reported. Positive sample results were J2 qualified; non-detected results were UJ2 qualified. 
See attached Sample Findings Summary. 

Calibration ) 

Several VOC CCVs exhibited percent differences of >20%, but <40%. No sample data were qualified as a 
result. 

Several PCB CCVs failed to meet o/oD acceptance criteria on the secondary column (DBXLB). None of 
these failures were for analytes which had positive results on the primary column (requiring 
confirmation), therefore no qualifications were applied. 

No target analytes were detected above the reporting limit in the PCB method blanks. 

Methylene chloride was detected in the VOC method blanks, but since all sample results were non-detect, 
no qualifications were applied. Note: The CVR states that a VOC method blank exhibited toluene, but no 
samples from this SDG were associated with that method blank. 



No target analytes were detected in either the VOC or PCB equipment blanks. 

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 

PCB samples T52/6500-DF1-BHl-6-S and B898-DFl-BHl-lO-S exhibited high surrogate recovery. Since 
these samples had no positive results, no data were qualified. Sample B898-DF1-BH3-PCB (equipment 
blank) exhibited low surrogate recovery. Results for this sample were UJ qualified. 

Matrix Spike/Matrix Spike Duplkates (MS/MSD) 

Matrix spike samples for soil VOC and all PCB analyses met acceptance criteria. 

No aqueous VOC MS/MSD samples were analyzed. No sample results were qualified. 

Internal Standards 

All VOC internal standard acceptance criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate CLCSILCSD) 

LCSILCSD sample analysis for soil VOC and all PCB analyses met acceptance criteria. 

No aqueous YOC LCSD was analyzed. The aqueous YOC LCS met acceptance criteria. No sample 
results were qualified. 

OtherQC 

VOC field duplicate RPDs were high for 2-butanone and toluene. 

All PCB field duplicate RPDs met acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



SiteiProject: (V'o.,~ {If cSpbt_.. 
PCBs (SW 846 - Method 8082) 

ARJCOC II: ,02 76 S"' Laboratory Sample IDs: _ ____._,2....==----------'------
Laboratory: u L- Laboratory Report II: 9 lfO 2t. S:/ 

M~:--~~~-----------------------------------

Confirmation 

ReviewedB~~ 
B-25 

Date: "'::/~.1/r_z. 



Site/Project /lOt!-[/{ sf?~(, 
Laboratory: U L 
Methods: ZOSf2-

PCBs (SW 846 - Method 8082) 

AR/COC #: ,02 7!G .s-- Laboratory Sample IDs: • 2 '1 f R cr ((l /l '" ,.r, /!{ ?-q ., .a 2 y 
J :;~""j j?..., ;; ~ ~ ~ "f;J 

LaboratoryReport#: 9 'fOd?:_. _s-( --'+=t..:::;.-_...l-'l~~·.lo..:O"-,)>-"J'-'a.;,.-,_...J-;,'!,.-.S....,!,'7-.S._.Y.__ __________ _ 

Confirmation 

.J-25 



VOLA TILE ORGANICS: Page 1 of 2 
SW -846 - Method &260 

SITE/PROJECT: &o-lif <;.0 t. ARCOC #· (a 2, 7h 5> . o'f 
LABORATORY: __._,C....._t:_._(.~f!F-___ LABORATORYREPORTi: ~..r; . 

Comments: 



VOLA TILE ORGANICS: Page 2 of 2 
SW-846 -Method 8260 

SITE/PROJECT: ARCOC #: C. 0 2 7 (; S"" C7!f 
LABORATORY: ________ LABORATORY REPORT 1#: --------· 

s dO urro~ale Recovery and Internal Standar utliers 
Samole SMC I 

../' 

--__.........-

SMC 1: 4-Bromofluorobenzene 
SMC 2: I ,2-Dichloroethane-<14 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMC3 IS !-area IS l-RT 

mid 
!/V 

.............. 
/ 

v 
v 

/ 

IS 1: Bromochloromethane 
IS 2: I ,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

IS 2-area IS 2-RT IS 3- area IS 3-RT 

--......--
---......-~-"" 

v 

-----------



VOLATILE ORGANICS: Page 1 of 2 
SW-846- Method 8260 

SITE/PROJECT: ~[/f Syd-.C. 
LABORATORY: C...t L 

Comments: 

..l-8 



VOLATILE ORGANICS: Page 2 of 2 
SW-846 - Method 8260 

SITE/PROJECT:------- ARCOC #: r;; 02. 76_) SOl I 
LABORATORY: LABORATORY REPORT#:--------

Surrogate Recovery and Internal Standard Outliers 
Sample SMC I SMC2 SMC3 IS !-area IS 1-RT IS 2-area IS 2-RT IS 3- area IS 3-RT 

---v 
. ./ 

SMC I: 4-Bromofluorobenzene 
SMC 2: !,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

~;....., 

(I v'' ...._ 
/" 

---------
------/ 

IS I: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

------.. --
----!---'" 

-----

j-Y 
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Memorandum 

Date: 11123/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602765 
Case: 7223.02.02.01 
Laboratory: GEL 
SDG: 9908E5l 

See attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (total 
cyanide EP A90 12, hexavalent Cr EPA 7196). All components were successfully analyzed. 

No qualifications were applied to CN sample results. 

No qualifications were applied to a Cr6+ sample results. 

Holding Times 

All samples were analyzed within the prescribed holding time. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

Cr6+ method blanks and equipment blanks were free of target analytes above reporting limits. 

The CN method blank associated with sample B898-DF1-BH3-CN (equipment blank) exhibited cyanide, 
but the sample exhibited none. No sample results were qualified. All other CN method blanks were free 
of target arlalyte. 

Matrix Spike Analysis 

The matrix spike sample analyses met QC acceptance criteria for both methods. 

Laboratory Control/Laboratory Control Duplicate Samples 

The LCS/LCSD samples met QC acceptance criteria for both methods 

-----···--------·- -------···-·----- -------- - . 



Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria for both methods. 

OtberQC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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

SITE/PROJEcr: /t£.-[1{ ~(;., ARCOC#: (,QZ.?b:> 
LABORATORY: ~ L ~\ LABORATO.--IORY~RE~PO""-'RT~#:~~""'9:::::0J=:-E.:::-(""i="/---'--
METHODS: ky'I;;::;Je. ( "Jt)/2.1:1 bO.)c•v.l~t: V (7('i.i,.). 

~. CASN !CV CCV ICB CCB Mc:lhod LCS LCSD LCSD 
MS MSD MSD 

Blanb RPD RPD 
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Comments: 
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Project Leader __;R:..::O:::.¥B.:.!::!:A~L,__ _______ _ 

Contract Verification Review (CVR) 

Project Name NON-ER SEPTIC SYSlEMS 

ARJCOC No. _6::.;0::.::2:..;7..::6.::.5 _________ Analytical Lab -=GE:::L=------------

In the tables below, mark any information that is missing or incorrect and give an explanatfon. 

1.0 Analysis Request and Chain of Custody Record and l.og411nfonnation 

Une Com leta? 
No. Item Yes No 

1.1 All Items on coc complete - data entry clerk Initialed and dated X 
1.2 Container lype(s) correct for analyses requested X 
1.3 sample volume adeQuate for fl and types of analyses requested X 
1.4 Preservative correct lor analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross X 

referenced and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2 0 Analytical Laboratory Report 

Line Complete? 
No. Uem Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) com_pjete and correct X 
2.3 ac analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix SQike/matrix ~ke duplicate data provlded(if reQuested) X 
2.5 Detection limits provided· PQL and MDL{_or IDL}, MDA and.!..._ X 
2.6 ac balch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data repl>rted in appropriate units and using correct significant fioures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

Ql appjlcable}_ rejiOrted 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All reQuested result and TIC (if requested) data provided X 

case No. 7223.230 

SDG No. 9908E51 

Resolved? 
If no. explain Yes No 

Resolved? 
If no, exglaln Yes No 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation 

Item 'Yes No If no, Sample 10 No./Fractlon(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mg/liter 
or mgtKg)? Tritium reported in picocurles per liter with percent moisture for soil 
samples? Units consistent between ac samples and sample data 

3.2 Quanlitation limit mel for all samples X 

3.3 Accuracy 
a) Laboratory control· samples accuracy reported and met for all samples 

X 

b) surrogate data reported and met for all organic samples analyzed bl/ a gas X S~A TE RECOVERY OUTSIDE ACCEPTANCE 
chromatography technique LIMITS FOR PCB SAMPLES 19908E5T-24, ·30, -42 & 

-42MSIMSD 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and 

radiochemistry samples 

b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5Biank data X METHYLEt-E CHLORIOE & TOLue.E. DETECTED IN 
a) Method or reagent blank data reported and mel for all samples VOC MElHOO BLANKS 

b) Sampling blank (e.g., field, trip, and equipment) dala reported and mel X 

3.6Contrac\ual quaHfiers provided: • J". estimated quantity; ·s·-a~alyte found X 
in me1hod blank above the MDL for organic or above the POL for inorganic; 'U'· 
analyte undetected {results are below the MOL, IOL, or MDA {ra<liochemical)); 
'H'-analy_sis done b~yond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation dala provided for methods 83 30 (lllgh explosives) X 

and I'P.Stlcides/PCBs ............... 



Contract Verification Review (Continued) 

4 0 Calibration and Validation Documentation 

II em Yes No 

j 4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCJI-PLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run fogs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) ICP Interference check sample data provided NA 

d) ICP serial dilution provided NA 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided NA 

Comments 



Contrac:t VerifiCation Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

5ample/Fraction No. Analysis Problems/Comments/Resolutions 

' 

Were deficiencies unresolved? aYes ~0 

Based on the review, this data package is complete. QNo 

If no. provide: nonconformance report or correction request number ________ and dale correction request was submitted: ___ _ 

Reviewed by: I • ) • e , Q $1 "e. _cu. 0.... Date:. _ _,_1"'0-::.!1'-"9:::.-9"'9~-- Closed by: _______ Date:, ____ _ 



Contract Verification Review (CVR) 

Project Leader --'-'RO.:;...:..YB;:;..;..;A=L _________ _ Project Name NON.ffi SEPTIC SYS1EMS Case No. 7223.230 

r>.RJCOC No. _6:o;0::.:2:.:7...:6c::5 __________ Analytical Lab -=G=El=------------- SDG No. 9908E51 

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

1.0 Analysis Request and Chain of Custody Record and l,()g-ln lnfonnation 

Line Com lete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on coc complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analvses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number{s) cross X 

referenced and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 Analytical Laboratory Report 

Line Com lete? Resolved? 
No. Item Yes No If no exolain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; PQL and MDL( or IDL), MDA and L X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
:u2 Hold times met X 

3 Contractual qualifiers provided X 
,4 All requested result and TIC (if requested) data provided X 

. I 



Contract Verification Review (Continued) 

3 0 Data Quality Evaluation 

Item Yes No If no, Sample 10 NoJFraction(s) and Analysis 

3. 1 Are reporting units appropriate for the matrix and meet contract specified or X I 
project-specific requirements? lnorganics and metals reported as ppm (mglliter 
or mg/Kg)? Tritium reported in picocuries per liter with percent moisture for soli 
samples? Units consistent between ac samples and sample data 

3.2 Quanlitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas X SURROGATE RECOVERY OUTSIDE ACCEPTANCE 
chromatography technique UMITS FOR PCB SAMPLES #9908E51-24, -30, -42 & 

-42MS/MSD 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and 

radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5Biank data X METHYLEf'.E CHLORIDE & TOLLENE DETECTED IN 
a) Method or reag,ent blank data reported and met for all samples 

... ~ VOC METHOD BLANKS 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6Contractual qualifiers provided: "J"- estimated quantity; ·e·-analyte found X 
In method blank above the MDL for organic or above the PQL for inorganic; ·u·-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H"-analvsis done beyond the holding time · 

3. 7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) X 

and pe:otlcldesJPCBs t 



Contract Verification Review (Continued) 

4 0 Calibration and Validation Documentation 

Item Yes No Comments 

.·.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 801 0 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) ICP interference check sample data provided NA 

d) ICP serial dilution provided NA 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided NA 

\ 



Contract Verification Review (Concluded} 

5,0 Problem Resolution 

Summarize the findings in the table below. Ust only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved? CJYes ~0 
Based on the review, this data package is complete. CJ No 

If no, provide: nonconformance report or correction request number ________ and date correction request was submitted:. ___ _ 

Reviewed by: t , ) . P ., 9. S> "• Q i.. o... Date:~---"1 D,.,-:..!.1 ""'9-:..9c:9 __ Closed by: _______ .Date:.__ ___ _ 
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ANNEXC 
Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results 



160RE)t W. L. GORE & ASSOCIATES, INC. 

Creative Technologies 
Worldwide 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922-0010 • PHONE: 410/392-7600 
FAX: 410/506-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 

GORE-SORBER~~~> EXPLORATION SURVEY 
GORE-SORBER~~~> SCREENING SURVEY 

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

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists of the following information (in duplicate): 

• Final report 
• Chain of custody and analytical data table (inclu(ied in Appendix A) 
• Stacked totaJ,jon chromatograms (included in Appendix A) 

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

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

~·/!/.~ 
JayW. Hodny, Ph.D. . 
Associate 

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

l:\MAPPING\PROJECTS\1 0960025\020606RDOC 

ASIA • AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L Gore & Associates, Inc. 
r.ORF-TF'X and GORE-SORBER are registered trademarks of W. L Gore & Associates, Inc. 
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IGDRL?r W. L. GORE & ASSOCIATES, lNC. 

Creative Technologies 
'Norldwide 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922-0010 • PHONE: 410/392-7600 
FAX: 4101506-4780 
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GORE-SORBER111 EXPLORATION SURVEY 
GORE-SORBER11 SC~EENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

June 6, 2002 

Prepared For: 
Sandia National Laboratories 

Mail Stop 0719, 1515 Eubank, SE 
Albuquerque,~ 87123 

W .L. Gore & Associates, Inc. 

Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 

l:IMAPPINGIPRO.lpCfS\10960025\020606R.DOC 

\ 

This document shall not be reproduced, except in full, without written approval ofW.L Gore & Associates 

ASIA • AUSTRALIA • EUROPE •, NORTH AMERICA 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
#Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
#Modules Retrieved: 1_31 
#Modules Lost in Field: 4 
# Modules Not Returned: 1 

Eiposure Time: ~15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Date/Time Received by Gore: 5/17/2002 @ 2:00 PM; 5/24/2002@ 1:30PM By: MM 
Chain of Custody Form attached: "" 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

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

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

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

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5 }lg BFB (Bromofluorobenzene ), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
50}lg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not_ met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of lO)lg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

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

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 

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

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

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

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

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

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

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D · 
represents module #123456). 

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

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

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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UNITS 
J.lg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cl1,Cl3&C15 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ct12DCE 
tl2DCE 
cl2DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
llDCA 
CHCI3 

111TCA 
12DCA 
CCl4 

TCE 
OCT 
PCE 
ClBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 1 

toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (Cll+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1,3 ,5-trimethylbenzene and 1 ,2,4-trimethylbenzene 
1,3,5-trimethylbenzene \ 
1 ,2,4-trimethylbenzene · 
cis-''& trans-1 ,2-dichloroethene 
trans-1 ,2-dichloroethene 
cis-1 ,2-dichloroethene 
combined masses ofnaphthalen!! and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1, 1-dichloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
I ,4-dichlorobenzene 

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

GORE-SORBER is a registered trademark and service mark of W. L Gore & Associates 
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1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 
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GORE-SORBER Screening Survey Chain_ofCustody 

For W.L. Gore & Associates use only 
Production Order# __._1 ..... 09=6 ...... 0...,0"""25~-------

jEOR~ 
~T~ W. L. Gore & Associates, Inc., Survey Products Group· 

100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

I nstructzons: c l ALL.hdd ll ustomer must comp1 ete s a e ce s R. 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER Ql1AIN+ SEPTIC 

Address: ACCOUNTS PAYABLE MS0154 Site Address: iffVt 2N& AFB, NM 

P.O.BOX 5130 ~1.~1 LA~'-~b 
ALBUQUERQUENM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer ~oject No.: 

FAX: S"o ~- 2---'0 4- "2 I.e. I ~ Customer P.O.#: 28518 Quote#: 211946. 

Serial # of Modules Shipped # of Modules for Installation 135 #of Trip Blanks 7 

# 179087 - # 179144 
.. 

f'llil:rJ·&llt'··~·;·'·:· #"' ·Nit~'f"Sti Total Modules Shipped: 142 Pieces .. ·: 
··~.:· :~ " .· . •1 ;:- ~i:?-;_.:, ... !>_.-,•;,;',l'i "? ,. ··' · • .r.· 

# 179150 - # 179233 .:.\ 1bJJ'1i#lf1·6i0·~~~i(t~i\}1;1fi~Jti ' ' TotaLModules:Received: 14.-z._ Pieces 

# - # .; .. ,, ~'l¥11t1-tilt ., .- # Total Modules Installed; 1 '35'"" Pieces 

# - # ,'·:::. # d.t:l'J1~f)•.·0~; :;~'#,~l{l'q;';,¥,}/~'1 . Serial-# of Trip Blanks (Client DecUJ.es-) ' # 
- # l?i\ ltl -~1-t'!:t . -~ :·.<;ft,':~~l3f)1$:k # .¥itltt'I:~'Z;;Z;,;i}'- ~ # # ,,:l;fll ' :· '"'''"· .,.,. ''"······' " . : ' : ; :· ~.; t~·· .>.:: ·~ .... ·."f '.A , 

- # .t 
. : ;::~ # - # # ·.'# # 

.. - # .··:? # - # # !I # 

# - # :.''> . ,., # - # # # # 
"• 

# - # # - # # # # 

# . # 1:.::/ # - # # # # 

Prepared By: c!lu.1otvoA- 1/CJ.-- , 4t # # 

'JUA/~~~~ Verified By: <# # # 

Installation Pef.form\!'d ·By: iJ Installation Method(s) {circle those that apply): 

Name (please print): C1t./S~ &l u,.-..rrA-rt4. Slide Hammer Hammer Drill Auger 

Compan)'/Affi1iation: ~,.JL/~~ Other: 6 £..:>/"~.5~ 
Installation StartDate and Time:4/:.Z~o -z.... I{) 8.!51 @PPM 

Install!'ition Complete·Date and Time: 5/ ?/{) 2-- · 109"/o I _6M:>:PM 

Retrieval Performed·By: 
I 

Total Modules Retrieved· Pieces. 

Name (please print): &rt-/S-r/2.:f o,u,.-JrAN4 Total Modules· Lost in Field: Pieces 

Company/Affiliation: 1 s /'-) l-z/V I'-\ Total Unused Modules Returned: Pieces 

Retrieval Start Date and Time: ~8/t:J"Z-- I I AM .PM 

Retrieval-Complete Date and. Tixye;. I I AM PM 
Relinquished By (;Jo---- 1.-/ 1,1 ......___.. 

Date Time Received B J • 
M!l4. ~I.I..IAA.P...t,.. Date Time 

Affiliation: W .L. Gore ~ AssoJ1ate~ Inch' .. J-4--o;z. t/.:UJ Affiliation: ~~.d.\0\ J t.f 3- "- r:rz. 
l{e]inquished By ~.LA/d.hhJ. \.'(\<M1 

\. Date Time Received By· Date Time 
~ffiliation: (,{5c; a J u 

~J~·rrz l ~~)% Affiliation: ..... ·"7· 

Date Time Date Time ,Jinquished By Received By.":71'.1/v.L(/A" "1'/i~J../ 

I Affiliation Affiliation: 'w.L. 6/ore & Associ£J, Inc. l51/tJ~ /f.'OD 
GORE·SORBER ®Screening Survey is a registered service mark ofW.L Gore &Associates, l11c. FORM8R.8 

1108/0J 



GORE-SORBER® Screening Survey Chain of Custody 

For W.L. Gore & Associates use only 
Production Order# ~1 O!.L9 ..... 6.....,0cu.02._5~-------

~~ORE_, 
-~ W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Jnstructzons: Customer must complete ALL shaded cells 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC -----------------------------Address: ACCOUNTS PAYABLEMS0154 

P.O.BOX 5130 

Site Address: KJVL :21'ffl-AFB, NM 
~~~t~~TL4~-~~D~~~-----------

ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer Project No."-:----------------------

FAX: ----~~~o~~--~~~~1~---~_b __ l~~--------- Customer P.O.#: 28518 ;...;;;;.;;.;;;...:..;;..._ __ __ Quote#: .;;;2..:;.11::.:;9....;4..:;.6 ____ _ 

Serial # of Module$ Shipped # ofMod1,1les fgr Installation 135 #of Trip Blanks 7 

1-#_1_7_90_8_7 __ - _#_1_7_9_144_-;:: · #flif#A1J:f~~':H,::::~;~~~fJ~~-. Total Modules Shipped: 142 

l-#_1_7_91_5_o __ ·_#_1_79_2_33_-ll·:'' tfW51~1;&~1:'fd'<?ifh1fMfc$~~" Total Modules Received: \ 4"2-
1-# _____ . _# ___ -; ,.//! ~#:_ _ __:_~-__:#---~~T~o:::· ta~l.;..M;::· o~d~u~le:;s_:ln~s~ta~ll::e~d:=:::===:l :=s=·=s-:==r:===-~~:::_--~ 

# · # · · # - # Serial'# of Trip Blanks (Client Decides) 

----_-#-----11·; # - # . #ii;1.1./~~1Jf~i, # 

- # # - # #&Jfif-'&i~i~f~i!~~ ''.# 
' 1f -----. -#------1[( .: # - # # . -" - # 
l-#---------.--#-------4;::'''1-#---------_-#--------r_-#-----------+-#----------~---------------l 

# -# '# -# 

# - # · ..... # - # 

Prepared By: 

Verified By: 

Installation Penorm~d By: u 
Name (please print): C;u'S~ D uuvrAr4 
Company/Affiliation: .::-~-vc_, /Al/V\ 

# # 

# # 

# # 

# 

Instlillation Method(s) (circle those that apply): 

· Slide Hammer Hammer Drill 
Other: G£::.~..-t':.l.8e::: 

Auger 

Installation Start Date and Time:4/~s/o -z- I 0 {d.fsJ c&AJ PM 

Installation Complete Date and Time: 5/?.fp 2-- 109?o I -~PM 
Reti-ievalPerformed ·By: ' · 
Name (please print): C-t~s:a.r 0. u,,.J rAr-14 
Company/Affiliation: 1 S,.I'\J '-//VI'--'\ 
Retrieval Start Date and Time: 0 8/ tJ "'Z-- I 

Retrieval Complete Date and Ti~~ I 

Relinquished By c;;...--- '-" ~~ ........__ Date Time 

Affiliation: W.L. Gore~ Assocfi~te; .~qc. J- 'l--ot- tt.: c..(J 

t?.elinquished By ·u J,d AJ./w. I J "f,flfA r1 Date Time 

_\ffiliation: 5<J-v\J.\£\ NL. U, !l_\3Z5 V il--~ --o~ 0'135' 

I 
Kelinquished By 

Affiliation 

Date Time 

Total Modules- Retrieved· ___ 1'-'i....L..,---
Total Modules Lost in Field: _ _,_4....,.,.....,.,..-
Total Unused Modules Returned: J ~ 

Pieces 

I 

I 
ReceivedB-v VIA..\\lo, So..A-1A~vs 

Affiliation: J $?\f'\ ~ \ ~>. 1 b B3 
Received By..;..· -----------
Affiliation: 

I 

Pieces 

Pieces 

AM PM 
AM PM 

Date 

~·'tJ-o1 I"' . 

Date 

Time 

Time 

Received Bv· "Ao/.,;i' ~ i/ L...,..~ 7'/Y/J . .h;../.t Date Timt. 

Affiliation: W.L. aa & Associates/tnc. 5-;('1-/.);. /.8:' 3d 
GORE-SORBER ®Screening Survey is a registered service mark ofW.L Gore & Associates, Inc. FORMBR.B 
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GORE .. SORBER® Screening Survey 
lnstallation and Retriev~l Log 

LINE 
# 

MODULE-# JNSTAl..LA'IlON 
:OA TEI'11ME 

RETRIEVAL 
:OATBITIME 

SITE NAME & LOCATION 

EVIDENCE OF LIQUID 
HYDROCARBONS (J..PH) 

or 
HYDROCARBON ODOR 
· (CMc:k as approprW.reJ 

J.PH ODOR :NONE. 

MODULE IN 
WA~ 

(check. one) 

YES NO 

COMMENTS 

2. 179088 I , oe 'Z.""Z- f I' ~$ -...3 
3. 179089 t::~93o I GS- '2.. 

7. 179093 {tJbo . l-~ 

8. 179094 /ll!~ . ·. -3 

11. 179097 /l!il -l: 
12, 179098 rz..?,'S 1 -~ 

13. 179099 .I '24'7 -"3 
14. 179100 ("Z-'£'4 --2. 
15. 179101 t~"l '!/ ,~ ~ 1 

( '.~1~8; __ ~17~9~10~4~· ~~-+--~1~4.~4~~----~--1----T~--~~'~, --+---~--~~~----~~-~' 
19. 179105 , /431 -3 
20. 179106 11 J44C. .... ./ "'' v -2. 

22. · 179J08 I 0~3 '. - ~ 
23. 179109 r)'l¢¢ -4 

25. 119n1 ot:t, " -3 
26. 179112 'lr c:J'¥ 3/,. ...j/ . •I - 1 

28. 179114 I "'O?S'~ -'2... 
29. 1791J5 oeco ... 3 
30. 179116 _D_t3to -~ 

31. 179117 O~i~ ....,/ 0 Cf/1 ~If - t 

33. 179119 1)'/Z.Z, ' 
34. 179120 0'131 4 
35. 179121 C8_42. 2 

36. 179122 094-7 l 
37. 1791:23 O!lSfr ... ,,If r o o'L v 3 

-'\ J. 179125 /D4P ' A. 
·'r4~(o.--~17~9~12~6---+_,--~m~s~-~~---r----~r---+----r----+---~~~~4-----~~~ 

41. 179127 ItO> ,k rot~/ ,v 2 

GORE-SORBER ®Screening Survey i1 a regisrer~td .i'ervke mark ofW.L. Gote & As.raciares, In~. FORM29R.J 
6113101 



~ t ~ 
\i\ 
\/) 

"' A 

.. 

DATE 
ANALVZED 

5/20/2002 
5/20/2002 
5120/2002 
5/2012002 
5/2012002 
5/20/2002 
5/2012002 
5/2012002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5121/2002 
5/21/2002 
5/21/2002 
5121/2002 
5121/2002 
5/21/2002 
5/21/2002 
5121/2002 
5/21/2002 
5/21/2002 
5121/2002 
5/21/2002 
512112002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 

5130J::mo2 
Par · f 12 

SAMPLE 
NAME 

. MDL= 
179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

BTEX, UQ BENZ, ug 
0.03 

0.03 nd 
nd nd 
nd nd 

0.02 nd 
0.13 nd 

nd nd 
0.00 nd 
0.00 nd 

nd nd 
nd nd 

0.05 nd 
0.02 nd 

nd nd 
nd nd 

0.06 nd 
0.01 nd 
0.44 nd 
0.01 nd 

nd nd 
0.03 nd 
0.09 nd 
0.06 nd 
0.02 nd 
0.00 nd 

nd nd 
0.04 nd 
0.02 nd 

nd nd 
0.02 nd 

nd nd 
0.09 nd 
0.16 nd 
0.08 nd 
0.33 nd 
0.07 0.05 

nd nd 
nd nd 

0.10 nd 

. .,........,...., 

GORE SORBER SCREEN II';~ SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER#10960025 

TOL, ug EtBENZ, ug mpXYL, ug oXYL, ug C11, C13, &C15, ug UNDEC, ug TRIDEC, ug 
0.02 0.01 0.01 0.01 

nd bdl 0.01 0.02 0.51 
nd nd nd nd 0.53 
nd nd nd nd 0.35 
nd nd 0.02 nd 0.94 

0.06 nd 0.05 0.02 0.12 
nd nd nd nd 0.22 
nd nd bdl nd 0.33 
bdl nd nd nd 0.41 
nd nd nd nd 0.45 
nd nd nd nd 0.44 
nd nd 0.03 0.02 0.60 
nd nd 0.02 nd 0.80 
nd nd nd nd 0.63 
nd nd nd nd 0.24 

0.04 nd 0.02 nd 1.66 
nd nd 0.01 nd 0.45 

0.19 0.04 0.17 0.04 1.04 
nd nd 0.01 nd 0.39 
nd nd nd nd 0.08 

0.03 bdl nd nd 0.48 
0.07 nd 0.02 nd 0.30 
0.04 nd 0.02 bdl 0.04 

nd nd 0.02 nd 0.00 
bdl nd nd nd 0.03 
nd nd nd nd 0.07 

0.03 nd 0.01 nd 0:02 
0.02 nd nd nd 0.02 

nd nd nd nd 0.09 
nd nd 0.02 nd 0.09 
nd nd nd nd 0.05 

0.07 nd 0.03 nd 1.21 
0.11 nd 0.05 nd 0.05 
0.06 nd 0.01 nd 0.06 
0.21 nd 0.09 0.03 0.12 

nd nd 0.02 nd 0.05 
nd nd nd nd 0.05 
nd nd nd nd 0.00 

0.08 nd 0.02 nd 0.05 . 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the rpn11rted values should be considered 

ESTIMATED if any of the inr' 11 compounds were reported as bdl. 

0.02 0.01 
0.04 0.02 
0.03 0.02 
0.04 0.02 
0.06 0.03 
0.03 0.04 
0.04 0.01 
0.04 0.01 
0.03 0.01 
0.05 0.06 
0.06 0.05 
0.04 0.02 
0.04 0.02 
0.05. 0.01 
0.04 0.03 
0.11 0.21 
0.04 0.03 
0.11 0:05 
0.04 0.01 
0.04 0.02 
0.03 0.03 
0.09 0.12 
0.03 0.01 

bdl bdl 
0.03 bdl 
0.04 0.01 
0.02 bdl 
0.02 bdl 
0.04 0.02 
0.03 0.03 
0.03 0.02 
0.05 0.32 
0.05 bdl 
0.04 0.02 
0.07 0.03 
0.04 0.02 
0.03 0.01 

bdl nd 
0.04 0.01 

PENTADEC, UCJ TMBs, ua 
0.02 
0.45 0.06 
0.48 0.00 
0.29 0.00 
0.85 0.04 
0.05 0.03 
0.17 0.00 
0.28 nd 
0.37 nd 
0.34 0.00 
0.33 0,06 
0.53 0.03 
0.74 0.00 
0.57 0.00 
0.18 nd 
1.33 0.00 
0.38 0.00 
0.89 0.04 
0.34 0.00 
0.03 0.00 
0.43 0.00 
0.10 0.04 

bdl 0.00 
bdl 0.00 
bdl 0.00; 

0.02 0.00 
bdl 0.001 
bdl 0.00 

0.03 0.00 
0.03 0.00 

bdl nd 
0.86 0.00 

bdl 0.00 
bdl 0.00 

0.02 0.00 
bdl 0.00 
bdl nd 
bdl nd 
bdl nd 

T_CCXrpt 



SAMPLE 

~ 

~ [ 
~ 
A 

NAME 124TMB, ug 135TMB, ug ct12DCE, ug 

MDL= 0.03 0.02 

179087 0.06 bdl nd 
179088 bdl bdl nd 
179089 bdl bdl nd 
179090 0.04 bdl nd 

179091 0.03 bdl nd 

179092 bdl nd nd 
179093 nd nd nd 
179094 nd nd nd 
179095 bdl nd nd 

179096 0.06 bdl nd 

179097 0.03 bdl nd 
179098 bdl nd nd 

179099 bdl nd nd 
179100 nd nd nd 
179101 bdl bdl nd 
179102 bdl nd nd 

179103 0.04 bdl nd 
179104 bdl nd nd 

179105 bdl nd nd 

179106 bdl bdl nd 

179107 0.04 bdl nd 
179108 bdl bdl nd 

179109 bdl nd nd 

179110 bdl nd nd 

179111 bdl nd nd 
179112 bdl bdl nd 
179113 bdl nd nd 
179114 bdl bdl nd 
179115 bdl nd nd 
179116 nd nd nd 
179117 bdl nd nd 
179118 . bdl nd nd 
179119 bdl bdl nd 
179120 bdl bdl nd 

179121 bdl bdl nd 
179122 nd nd nd 
179123 nd nd nd 
179124 nd nd nd 

- ----

5/30/2002 
. Page: 5 of 12 

GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #1 0960025 

t12DCE, ug c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd · nd 0.11 0.06 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.15 0.10 0.05 
nd nd 0.02 0.02 bdl 
nd n9 0.00 nd bdl 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.56 0.34 0.23 
nd nd 0.04 0.02 0.02 
nd nd 0.00 . nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.10 0.04 0.06 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.09 0.07 0.02 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd / 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd Q.QQ -

nd. bdl 

No mdl is available for summed combinations of an~!lytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl . 

-, 

..... 

MTBE, ug 11DCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd' nd 0.03 nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd ' nd nd 
nd nd nd nd 
nd nd 0.03 nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

CCT_CCXrpt 



,,-···. 

SAMPLE 
NAME TCE, ug OCT, ug 

t r ~ 
\ii 
~ 
~ 

MDL= 0.02 0.02 
179087 0.78 nd 
179088 0.22 nd 
179089 0.21 nd 
179090 0.13 nd 
179091 0.09 0.20 
179092 nd nd 
179093 nd nd 
179094 0.09 nd 
179095 nd nd 
179096 0.05 nd 
179097 bdl nd 
179098 bdl nd 
179099 0.04 nd 
179100 0.12 nd 
179101 0.04 nd 
179102 nd nd 
179103 nd 0.18 
179104 nd nd 
179105 nd nd 
179106 nd nd 
179107 nd nd 
179108 nd nd 
179109 nd nd 
179110 nd nd 
179111 nd nd 
179112 nd nd 
179113 0.14 nd 
179114 2.52 D.07 
179115 0.30 nd 
179116 0.43 nd 
179117 2.71 nd 
179118 1.74 nd 
179119 2.50 nd 
179120 7.82 0.13 
179121 11.48 nd 
179122 4.17 nd 
179123 14.22 nd 
179124 bdl 0.09 

5/30/2002 
Pap· f 12 

PCE, ug 140GB, ug 
0.01 0.01 
0.03 0.02 
0.02 nd 
0.03 nd 
0.02 nd 
0.04 bdl 
0.23 nd 
0.03 nd 
0.33 nd 
0.63 nd 
0.41 nd 
0.56 nd 
0.24 nd 
0.40 nd 
0.22 nd 
0.14 nd 
0.05 nd 
0.03 nd 

nd nd 
0.01 nd 
0.05 nd 
0.06 nd 
0.02 nd 
0.02 nd 
0.02 nd 
0.03 nd 

nd nd 
0.03 nd 
0.09 nd 
0.06 nd 
0.02 nd 
0.10 nd 
0.33 nd 
0.88 nd 
0.39 nd 
0.31 nd 
0.06 nd 
0.24 _ nd 
1.72 nd 

,·-·. 

GORE SORBER SCREENi1'iG SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

CHCI3, ug CCI4, ug CIBENZ, ug 
0.03 0.03 0.01 

bdl nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
n<! L_ nd nd 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the ind' I compounds were reported as bdl. f_CCXrpt 



TIC - SITE CCT - PRODUCTION ORDER #10960025 
In Numerical Order 
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DSS SITE 1001: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1001, the Building 898 Septic System at Sandia National 
Laboratories/New Mexico (SNUNM), consisted of a 900-gallon septic tank and distribution box 
connected to a drainfield with three 85-foot-long drain lines. The site is located in SNUNM 
Technical Area (TA)-1 on land that is owned by Kirtland Air Force Base (KAFB) and permitted to 
the U.S. Department of Energy (DOE). Available information indicates that Building 898 was 
constructed in 1950 (SNUNM March 2003}, and it is assumed that the septic system was also 
constructed at that time. In June 1997, the septic tank was disconnected from the drainfield 
and has since been used as a holding tank that is periodically pumped out. 

Environmental concern about DSS Site 1001 is based upon the potential for the release of 
constituents of concern (COCs) in effluent to be discharged to the environment via the septic 
system at this site. Because operational records are not available, the investigation was 
planned to be consistent with other DSS site investigations and to sample for the most 
commonly anticipated COCs found at similar facilities. 

No springs or perennial surface-water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990}. Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the northeast. Infiltration 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 (Thompson and Smith 1985, SNUNM March 1996). Most of the area 
immediately around DSS Site 1001 is unpaved with some native vegetation, and no storm 
sewers are used to direct surface water away from the site. 

DSS Site 1001 lies at an average elevation of approximately 5,456 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silt, sand, and gravel. The depth to groundwater is approximately 567 feet below ground 
surface (bgs). The nearest groundwater monitoring well is approximately 200 feet northeast of 
the site. The nearest production wells, located southwest and northwest of the site, include 
KAFB-1 and KAFB-3, which are approximately 1.3 and 1.7 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the Quality Assurance (QA)/Quality Control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at DSS Site 1 001 was designed to: 
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• Determine whether hazardous waste or hazardous constituents were released at 
the site. 

• Characterize the nature and extent of any releases if present. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COGs at DSS Site 1 001 was effluent from the drainfield. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 001 
Sampling Potential COC 

Areas Source 
Soil beneath Effluent discharged to 
the septic the environment from 
system the drainfield 
drainfield 

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

Number of Sample 
Sampling Density 
Locations ( sam_21es/acrel 

3 NA 

Sampling Location 
Rationale 

Evaluate potential CCC 
releases to the 
environment from 
effluent discharged 
from the drainfield 

The baseline soil samples were collected at three locations at DSS Site 1 001. The samples 
were collected with a Geoprobe TM from two 3-foot-long sampling intervals in each of three 
boring locations. Drainfield sampling intervals started at 5 and 1 0 feet bgs in each of the three 
drainfield borings. The soil samples were collected in accordance with the procedures 
described in the SAP and FIP. Table 2 summarizes the types of confirmatory and QA/QC 
samples collected at the site and lists the laboratories that performed the analyses. 

The baseline soil samples were analyzed for volatile organic compounds (VOCs), semivolatile 
organic compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls 
(PCBs), Resource Conservation and Recovery Act (RCRA) metals plus zinc, hexavalent 
chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were analyzed 
by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]), and the on-site 
SNUNM Environmental Restoration (ER) Chemistry Laboratory (ERCL) and Radiation 
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical 
methods and the data quality requirements from the SAP and FIP. 

The QA/QC samples were collected during the baseline sampling effort according to the ER 
Project Quality Assurance Project Plan. The QA/QC samples consisted of one trip blank (for 
VOCs only) and equipment blanks for VOCs, PCBs, hexavalent chromium, and cyanide. No 
significant OAI9C problems were identified in the QA/QC samples. 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected From DSS Site 1001 

Sample Type VOCs 
Confirmatory 6 
Duplicates 0 
EBs and TBs (VOCs only) 2 
Total Samples 8 
Analytical Laboratory ___ GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
6 6 
0 0 
0 1 
6 7 

GEL GEL 

= Environmental Restoration Chemistry Laboratory. 
= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance 
= Quality control. 
= Resource Conservation and Recovery Act. 

HE 
6 
0 
0 
6 

ERCL 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

RCRA Gamma 
Metals Hexavalent Spectroscopy 

plus Zinc Chromium Cyanide Radionuclides 
6 6 6 6 
0 0 0 0 
0 1 1 0 
6 7 7 6 

ERCL GEL GEL RPSD 

Gross 
Alpha/Beta 

Activity 
6 
0 
0 
6 I 
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Table 3 
Summary of Data Quality Requirements 

Analytical Method3 Data Quality Level GEL ERCL RPSD 
VOCs Defensible 6 None None 
EPA Method 8260 
SVOCs Defensible 6 None None 
EPA Method 8270 
PCBs Defensible 6 None None 
EPA Method 8082 
HE Defensible None 6 None 
EPA Method 8095 
RCRA metals Defensible None 6 None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 6 None None 
EPA Method 7196A 
Total Cyanide Defensible 6 None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 6 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 6 None None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL =General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

All of the baseline soil sample results were verified/validated according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1001 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The reviews confirmed that the 
analytical data are defensible and therefore acceptable for use in the NFA proposal. Therefore, 
the DQOs have been fulfilled. 
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Ill. Determination of Nature, Rate~ and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1001 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the OU 1295 SAP and 
OU 1295 FIP identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual site 
model for DSS Site 1001, which is presented in Section 4.0 of the associated NFA proposal. 
The quality of the data used to specifically determine the nature, migration rate, and extent of 
contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1001 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals plus 
zinc, hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross 
alpha/beta activity. The analytes and methods listed in Tables 2 and 3 are appropriate for 
characterizing the COCs and potential degradation products at DSS Site 1001. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1001 was essentially deactivated in June 1997 when the septic 
tank was disconnected from the drainfield and used as a holding tank. The migration rate of 
COCs that may have been introduced into the subsurface via the septic system at this site was 
therefore dependent upon the volume of aqueous effluent discharged to the environment from 
this system when it was operational. Any migration of COCs from this site after use of the 
septic system was discontinued has been predominantly dependent upon precipitation, 
although it is highly unlikely that the site has received sufficient precipitation to reach the depth 
at which COCs may have been discharged to the subsurface from this system. Analytical data 
generated from the soil sampling conducted at the site are adequate for evaluating the rate of 
COC migration at DSS Site 1 001. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from boreholes drilled at three locations 
beneath the drainfield area at the site to assess whether discharge from the septic system 
caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 5 and .1 0 feet bgs in the 
drainfield area. The shallower sampling interval started at the depth at which effluent 
discharged from the drainfield drain lines would have entered the subsurface environment at 
the site. This sampling procedure was required by New Mexico Environmental Department 
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(NMED) regulators and has been used at numerous DSS sites at SNUNM. The baseline soil 
samples are considered to be representative of the soil potentially contaminated with the COGs 
at this site, and are sufficient to determine the vertical extent, if any, of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1001 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, COGs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COGs for which samples were analyzed. When 
the detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organic 
compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each COG found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
through 7. 

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

Tables 4 and 51ist the nonradiological COGs for the human health and ecological risk 
assessments at DSS Site 1001, respectively; Tables 6 and 71ist radiological COGs for the 
human health and ecological risk assessments, respectively. All tables show the associated 
SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section V1.4.2 discusses Tables 4 and 6; Sections Vll.2 and Vll.3 discuss Tables 5 and 7. 

v. Fate and Transport 

The releases of COGs at DSS Site 1001 occurred to the subsurface soil resulting from the 
discharge of effluents from Building 898 to the septic tank and drainfield. Because these 
discharges were to the subsurface soil, wind, surface water, and biota are considered to be of 
low significance as transport mechanisms at this site. 

Water at DSS Site 1001 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]) that will either infiltrate into the soil, evaporate, or form runoff. Infiltration at this site is 
enhanced by the sandy nature of the soil and the relatively flat topography of the site. 
However, because of the high evapotranspiration rate, which accounts for 95 to 99 percent of 
the annual precipitation in this area, most of the water that infiltrates into the soil is eventually 
lost to the atmosphere. Therefore, the leaching of COGs by the percolation of water through 
the soil will be .limited and is unlikely to be a significant transport mechanism .for COGs. 
Because depth to groundwater at this site is approximately 567 feet bgs, the potential for COGs 
to reach groundwater through the unsaturated zone above the water table is extremely low. 
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Table4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1001 with Comparison to the Associated SNUNM 

Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNUNM Concentration Less Than 

Concentration Background or Equal to the Applicable BCF Log K0 w 

(All Samples) Concentration SNUNM Background (maximum (for organic Bloaccumulator?b 

coc (mg/kg) (mg/kg)8 Screening Value? aquatic) COCs) (BCF>40, Log K0w>4) 

Inorganic 
Arsenic 3.6 4.4 Yes 44C - Yes 
Barium 190 J 200 Yes 170d - Yes 
Cadmium 0.21 0.9 Yes 64C - Yes 
Chromium, total 12 12.8 Yes 16C - No 
Chromium VI 0.142 J NC Unknown 16C - No 
Cyanide 0.06956 NC Unknown NC - Unknown 
Lead 11 11.2 Yes 49C - Yes 
Mercury 0.022e <0.1 Unknown 5,5ooc - Yes 
Selenium 0.72J <1 Unknown 8001 - Yes 
Silver 0.0226 <1 Unknown 0.5C - No 
Zinc 44 76 Yes 47C - Yes 
Organic 
Benzo(a)anthracene 0.75 NA NA 10,0009 5.619 Yes 
Benzo( a)pyrene 0.94 NA NA 3,000C 6.04C Yes 
Benzo(b )fluoranthene 1.7 NA NA 14,5009 6.1249 Yes 
Benzo(g,h,l)pe~lene 0.44 NA NA 58,8849 6.589 Yes 
2-Butanone 0.120 NA NA 1h 0.29h No 
Chrysene 0.82 NA NA 18,0009 5.919 Yes 
Fluoranthene 1.6 NA NA 12,3029 4.909 Yes 
lndeno(1 ,2,3-cd)pyrene 0.53 NA NA 59,4079 6.589 Yes 
Methylene chloride 0.0018 J NA NA 5h 1.25h No 
Phenanthrene 0.91 NA NA 23,800C 4.63C Yes 
Pyrene 1.4 NA NA 36,300C 5.329 Yes 
Toluene _Q.Q1 _1 ___ - NA NA 10.7C 2.69C No 

-

Refer to footnotes at end of table. 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1001 with Comparison to the Associated SNUNM 

Background Screening Value, BCF, and Log Kow 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
3 Dinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
0Yanicak March 1997. 
dNeumann 1976. 
8 Parameter was not detected. Concentration is one-half the detection limit. 
'Callahan et al. 1979. 
9Micromedex, Inc. 1998. 
hHoward 1990. 
BCF = Bioconcentration factor. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 

= Information not available. 
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Table 5 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1001 with Comparison to the Associated SNUNM 

Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Bioaccumulator?b Concentration Background Applicable SNLINM BCF Log K0 w 

(Samples ~ 5 ft bgs) Concentration Background (maximum (for organic (BCF>40, 

coc (mg/kg) (mg!kg)a Screening Value? aquatic) COCs) Log K0 w>4) 

Inorganic 
Arsenic 3.6 4.4 Yes 44c - Yes 
Barium 170 200 Yes 170d - Yes 
Cadmium 0.21 0.9 Yes 64C - Yes 
Chromium, total 12 12.8 Yes 16C - No 

Chromium VI 0.142 J NC Unknown 16C - No 

Cyanide 0.069e NC Unknown NC - Unknown 

Lead 11 11.2 Yes 49c - Yes 
Mercury 0.0215e <0.1 Unknown 5,500C - Yes 

Selenium 0.66J <1 Unknown 8001 - Yes 
Silver 0.0215e <1 Unknown 0.5° - No 

Zinc 44 76 Yes 47° - Yes 
Organic 
Benzo{a)anthracene 0.75 NA NA 10,0009 5.619 Yes 
Benzo(a)pyrene 0.94 NA NA 3,0ooc 6.04C Yes 
Benzo{b )fluoranthene 1.7 NA NA 14,5009 6.1249 Yes 
Benzo(g,h,i)perylene 0.44 NA NA 58,8849 6.589 Yes 
2-Butanone 0.1 NA NA 1h 0.29h No 

Chrvsene 0.82 NA NA 18,0009 5.919 Yes 
Fluoranthen-e 1.6 NA NA 12,3029 4.909 Yes 
lndeno(1 ,2,3-cd)pyrene 0.53 NA NA 59,4079 6.589 Yes 
Methylene chloride 0.0018 J NA NA 5h 1.25h No 

Phenanthrene 0.91 NA NA 23,800° 4.63C Yes 
Pyrene 1.4 NA NA 36,300° 5.329 Yes 
Toluene 0.0076 NA NA 10.7° 2.69° No 

Refer to footnotes at end of table. 
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Table 5 (Concluded) 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1001 with Comparison to the Associated SNUNM 

Background Screening Value, BCF, and Log Kow 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
cvanicak March 1997. 
dNeumann 1976. 
6 Parameter was not detected. Concentration is one-half the detection limit. 
'Callahan et al. 1979. 
9Micromedex, Inc. 1998. 
hHoward 1990. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
J = Estimated concentration. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 

= Information not available. 
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Table 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1 001 with Comparison to the Associated 

SNLJNM Background Screening Value and BCF 

Is Maximum COC Activity Less 
Is COCa Maximum Activity SNUNM Background Than or Equal to the Applicable 

(All Samples) Activity SNUNM Background Screening BCF (maximum Bioaccumulator?b . 

coc (pCl/g) (pCl/g)a Value? 
Cs-137 ND (0.0224) 0.084 Yes 
Th-232 1.01 1.54 Yes 
U-235 ND(0.112) 0.18 Yes 
U-238 1.27 1.3 Yes 
-------- -- --

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity . 
ND () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 

aquatic) (BCF >40) I 

3,oooc Yes i 
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Table 7 
Radiological COCs for Ecological Risk Assessment at DSS Site 1001 with Comparison to the Associated 

SNUNM Background Screening Value and BCF 

Is Maximum COC Activity Less 
Maximum Activity SNLINM Background Than or Equal to the Applicable 

(Samples :s; 5 ft bgs) Activity SNLINM Background Screening 
coc (pCi/g) (pCi/g)a Value? 

Cs-137 ND (0.0224) 0.084 Yes 
Th-232 1.01 1.54 Yes 
U-235 ND(0.117) 0.18 Yes 
U-238 1.27 1.3 __ ._- Yes 

- --~ ---·--·--~-~·-·-

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

Is COCa 

BCF Bioaccumulator?b 

(maximum aquatic) (BCF >40) 

3,oooc Yes 
3,oooc No 
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COGs at DSS Site 1001 include both inorganic and organic constituents (Tables 4 and 5). 
Because no radiological analytes exceeded background screening values (Tables 6 and 7), all 
COGs are nonradiological in nature. With the exception of cyanide, the inorganic COCs are 
elemental in form and are not considered to be degradable. Potential transformations of 
these inorganic COGs could include changes in valence (oxidation/reduction reactions) or 
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to selena
amino acids in plants). Cyanide can be metabolized by biota. Because of the aridity of the 
environment at this site and the lack of potential contact with biota, none of these mechanisms 
is expected to result in significant losses or transformations of the inorganic COGs. 

The organic COCs at DSS Site 1001 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. Some of the organic COGs at this site (e.g., 2-butanone, methylene chloride, and 
toluene) may be lost through volatilization, with subsequent degradation in the air. 

Table 8 summarizes the fate and transport processes at DSS Site 1001. COCs at this site 
include nonradiological inorganic and organic analytes. Because the septic system discharged 
to the subsurface soil, wind, surface water, and biota are considered to be of low significance 
as potential transport mechanisms. Significant leaching into the subsurface soil is unlikely and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
inorganic COGs is low. For the organic COGs, loss through volatilization and eventual 
degradation may be of moderate significance. 

Table 8 
Summary of Fate and Transport at DSS Site 1001 

Trans~ort and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 
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Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COG to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs 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 COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COG occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological COG 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. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1001. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1001 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1001 is approximately 567 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1 001. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust). 
Dermal contact Direct gamma 
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Vl.4 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. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Sections Vl.6.2 and V1.7. Only the COGs 
that were detected above the corresponding SNUNM maximum background screening levels or 
did not have either a quantifiable or a calculated background screening level were considered in 
further risk assessment analyses. 

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

Vl.4.2 Results 

Tables 4 and 6 show DSS Site 1001 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the non radiological COGs, five inorganic constituents do not have quantified 
background screening concentrations. Twelve nonradiological COGs were organic compounds 
that do not have corresponding background screening values. 

For the radiological COGs, no constituents exceeded background concentration values. 
Therefore, the radiological COGs were eliminated from further evaluation in the risk 
assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Table 91ists the nonradiological COGs retained in the risk assessment and the values for the 
available toxicological information. The toxicological values for nonradiological COGs 
presented in Table 9 were obtained from the Integrated Risk Information System (IRIS) (EPA 
2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the EPA 
Region 6 electronic database (EPA 2002a), and the Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000). 
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Table 9 
Toxicological Parameter Values for DSS Site 1001 Non radiological COCs 

RfD0 RfDinh SF0 SFinh 
coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-day)-1 (mg/kg-day}:-1 

lnorganir. 
Chromium VI 3E-3c L 2.3E-6c - -
Cyanide 2E-2c M - - -
Mercury 3E-49 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
Benzo_ia)anthracene - - - - 7.3E-1 1 

Benzo(a)pyrene - - - - 7.3E+0c 
Benzo(b )fluoranthene - - - - 7.3E-1 1 

Benzo(g,h,i)perylene9 - - - - 7.3E+01 

2-Butanone 6E-1c L 2.9E-1c L -
Chrysene - - - - 7.3E-31 

Fluoranthene 4E-2c L 4E-21 - -
lndeno(1,2,3-cd) pyrene - - - - 7.3E-1 1 

Methylene chloride 6E·2c M 8.6E-1 9 - 7.5E-3c 
Phenanthreneh 3E-1c L 3E-1 1 - -
Pyrena 3E-2C L 3E-21 - -
Toluene 2E-1c M 1.1E-1c - -

---

8Confidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen. 

4.2E+1c 
-
-
-
-

3.1E-1 1 

3.1 E+01 

3.1E-1 1 

3.1E+01 

-
3.1E-31 

-
3.1 E-1 1 

1.6E-3c 
-
-
-

B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
6Toxicological parameter values from HEAST (EPA 1997a). 
!Toxicological parameter values from EPA Region 6 (EPA 2002a). 

Cancer 
Classb 

A 
D 
D 
D 
D 

B2 
B2 
B2 
B2 
D 
B2 
D 
B2 
B2 
D 
D 
D 

- -----

9Toxicological parameter values for benzo(g,h,i)perylene could not be found. Dibenz(a,h)anthracene was used as a surrogate. 
hToxicological parameter values for phenanthrene could not be found. Anthracene was used as a surrogate. 

ABS 

0.01d 
0.1d 

0.01d 
0.01d 
0.01d 

0.13d 
0.13d 
0.13d 
0.13d 
0.1d 
0.13d 
0.13d 
0.13d 
0.1d 
0.1d 
0.1d 
0.1d 

-

ABS =Gastrointestinal adsorption coefficient. IRIS =Integrated Risk Information System. 
COC = Constituent of concern. mg/kg-d = Milligram(s) per kilogram per day. 
DSS = Drain and Septic Systems. (mg/kg-day)·1 = Per milligram per kilogram per day. 

RfD
0 

=Oral chronic reference dose. 
SFinh = Inhalation slope factor. 

EPA =U.S. Environmental Protection Agency. NMED =New Mexico Environment Department. 
SF 0 = Oral slope factor. 

= Information not available. 
HEAST =Health Effects Assessment Summary RfDinh =Inhalation chronic reference dose. 

Tables. 
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Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential nonradiological COGs and associated background for industrial and residential land 
uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COGs, the coded equations provided in RESRAD computer code are used to 
estimate the 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 is industrial for this site, risk and TEDE values for a 
residential land-use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 10 shows an HI of 0.33 for the DSS Site 1001 nonradiological COCs and an estimated 
excess cancer risk of 8E-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 COGs. Table 11 shows neither a quantifiable HI nor an estimated excess 
cancer risk for the designated industrial land-use scenario. 

Because none of the radiological COGs exceeded background concentration values, these 
COCs were eliminated from further evaluation in the risk assessment for the industrial land-use 
scenario. 

For nonradiological COCs under the residential land-use scenario, the HI is 1.1 with an 
estimated excess cancer risk of 3E-5. The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land-use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 11 
shows that for the DSS Site 1001 associated background constituents, neither a quantifiable HI 
nor estimated excess cancer risk could be calculated. 
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Table 10 
Risk Assessment Values for DSS Site 1001 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenarioa Scenarioa 
(All Samples) Hazard 

coc (mg/kg) Index 
Inorganic 
Chromium VI 0.142 J 0.00 
Cyanide 0.0695b 0.00 
Mercury 0.022b 0.00 
Selenium 0.72 J 0.00 
Silver 0.022b 0.00 
Organic 
Benzo( a)anthracene 0.75 0.00 
Benzo(a)pyrene 0.94 0.00 
Benzo(b )fluoranthene 1.7 0.00 
Benzo[o,h,i)perylene 0.44 0.00 
2-Butanone 0.120 0.00 
Chrvsene 0.82 0.00 
Fluoranthene 1.6 0.00 
Jndeno(1 ,2,3-cd) pyrene 0.53 0.00 
Methylene chloride 0.0018 J 0.00 
Phenanthrene 0.91 0.33 
Pyrene 1.4 0.00 
Toluene 0.011 0.00 

Total 0.33 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. J 
DSS = Drain and Septic Systems. mg/kg 
EPA =U.S. Environmental Protection Agency. 

Table 11 

Cancer Hazard 
Risk Index 

3E-10 0.00 
- 0.00 
- 0.00 
- 0.00 
- 0.00 

4E-7 0.00 
4E-6 0.00 
8E-7 0.00 
2E-6 0.00 

- 0.00 
4E-9 0.00 
- 0.00 

3E-7 0.00 
1E-8 0.00 

- 1.08 
- 0.00 
- 0.00 

BE-6 1.1 

=Estimated concentration. 
= Milligram(s) per kilogram. 
= Information not available. 

Cancer 
Risk 

7E-10 
-
-
-
-

1 E-6 
2E-5 
3E-6 
7E-6 

-
1E-8 

-
9E-7 
2E-8 
-
-
-

3E-5 

Risk Assessment Values for DSS Site 1001 Nonradiological Background Constituents 

Industrial Land-Use Residential Land-Use 
Background Scenariob Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium VI NC -
Cyanide NC -
Mercurv <0.1 -
Selenium <1 -
Silver <1 -

Total -
aDinwiddie September 1997, North Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 

AU9-03/WP/SNL03:rs5370.doc D-20 

Cancer Hazard Cancer 
Risk Index Risk 

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

mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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Because none of the radiological COCs exceeded background concentration values, these 
COCs were eliminated from further evaluation in the risk assessment for the residential 
scenario. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For nonradiological COCs under the industrial land-use scenario, the HI is 0.33 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 8E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there was neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. 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 (HQ) of 0.00. The incremental HI is 0.33 and the 
incremental estimated excess cancer risk is 7.51 E-6 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering an industrial land-use scenario. 

Because none of the radiological COCs exceeded background concentration values, these 
COCs were eliminated from further evaluation in the risk assessment for the industrial scenario. 

The calculated HI for the residential land-use scenario non radiological COCs is 1.1, which is 
slightly above numerical guidance. The estimated excess cancer risk is 3E-5. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001 ); thus, the excess cancer risk for this site is above the suggested acceptable risk value. 
For background concentrations of the nonradiological COCs there is neither a quantifiable HI 
nor excess cancer risk. The incremental HI is 1.08 and the estimated incremental cancer risk is 
3.19 E-5 for the residential land-use scenario. These incremental risk calculations are both 
above NMED guidelines, considering the residential land-use scenario. 

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

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1001 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 

AU9-03/WP/SNL03:rs5370.doc D-21 840858.01 09/11/03 2:44PM 



RISK ASSESSMENT FOR DSS SITE 1001 9/11/2003 

1999) and FIP (SNUNM November 2001 ); the DOOs contained in these two documents are 
appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COG releases to the site. The analytical 
requirements and results satisfy the DOOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1 001. 

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. Because the COGs are found in 
surface and near-surface soil and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COG concentrations are used to provide 
conservative results. 

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

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under the industrial land-use scenario in established numerical guidance. 

Because the HI and excess cancer risk values are slightly above NMED guidelines for the 
residential land-use scenario, additional evaluation of the data is warranted. SVOCs were the 
main risk drivers. SVOCs were detected in only one of the six SVOC soil samples collected 
from this site. The sample was located in the shallow (5-foot interval) soil sample in borehole 
898-DF1-BH1. The nine SVOC compounds detected in this sample are indicative of asphalt 
(NPS July 1997), and likely reflect asphalt fragments that were disposed at the site and that 
were collected in the sample. No significant VOC or metals contamination was detected in any 
of the samples from this site. It was noted during sampling that the Building 898 drainfield area 
contained small amounts of residual construction debris and appeared to be used on occasion 
as a vehicle parking area. It is therefore believed that the SVOC compounds detected in the 
single sample represent residual asphalt disposed at the site, and do not indicate significant or 
widespread SVOC contamination at the site that could pose a threat to human health or the 
environment. With the removal of the SVOCs from the risk calculation, the HI is reduced to 
0.00 and the excess cancer risk is reduced to 2.1 E-8, far below NMED guidelines. 

For radiological COGs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land-use scenarios are below background and 
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represent only a small fraction of the estimated 360 millirem per year received by the average 
U.S. population (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 conclusion reached. 

Vl.9 Summary 

DSS Site 1 001 contains identified COCs consisting of some 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land-use scenario the HI (0.33) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
was 8E-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 HI is 0.33, 
and the incremental estimated excess cancer risk is 7.51 E-6 for the industrial land-use 
scenario. Incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (1.1) was slightly 
above the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
3E-5. Thus, excess cancer risk is also slightly above the acceptable risk value provided by the 
NMED for a residential land-use scenario (Bearzi January 2001 ). The incremental HI is 1.08, 
and the incremental estimated excess cancer risk is 3.19E-5 for the residential land-use 
scenario. Incremental risk calculations are above NMED guidelines for the residential land-use 
scenario. 

Because the HI and excess cancer risk values are slightly above the NMED guidelines for the 
residential land-use scenario, additional evaluation of the data is warranted. SVOCs were the 
main risk drivers. SVOCs were detected in only one of the six SVOC soil samples collected 
from this site. The sample was located in the shallow (5-foot interval) soil sample in borehole 
898-DF1-BH1. The nine SVOC compounds detected in this sample are indicative of asphalt 
(NPS July 1997), and likely reflect asphalt fragments that were disposed at the site and that 
were collected in the sample. No significant VOC or metals contamination was detected in any 
of the samples from this site. It was noted during sampling that the Building 898 drainfield area 
contained small amounts of residual construction debris and appeared to be used on occasion 
as a vehicle parking area. It is therefore believed that the SVOC compounds detected in the 
single sample represent residual asphalt disposed at the site, and do not indicate significant or 
widespread SVOC contamination at the site that could pose a threat to human health or the 
environment. With the removal of the SVOCs from the risk calculation, the HI is reduced to 

- 0.00 and the excess cancer risk is reduced to 2E-8, far below NMED guidelines. 
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Because none of the radiological COGs exceeded background concentration values, these 
COGs were eliminated from further evaluation in the risk assessment for both the industrial and 
residential scenarios. 

The excess cancer risk from the nonradiological COGs and the radiological COGs should be 
summed to provide risk estimates for persons exposed to both types of carcinogenic 
contaminants, as noted in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (EPA 1997b). The summation of the nonradiological and radiological 
carcinogenic risks are tabulated in Table 12. 

Table 12 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial ?.SE-6 0.0 7.5E-6 
Residential 2.1E-8 0.0 2.1 E-8 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of 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. 

VII. Ecological Risk Assessment 

Vl1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at DSS Site 1001. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk assessment. Initial components of the 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. Following the completion of the seeping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the seeping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment are also used as recommended by the EPA (1998) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
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background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Table 5), inorganic constituents in soil within the 0- to 5-foot depth 
interval that exceeded background concentrations, or have no quantified background 
concentration, were as follows: 

• Chromium VI 
• Cyanide 
• Mercury 
• Selenium 
• Silver 

Organic analytes detected in soil were as follows: 

• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• 2-Butanone 
• Chrysene 
• Fluoranthene 
• lndeno(1 ,2,3-cd)pyrene 
• Methylene chloride 
• Phenanthrene 
• Pyrene 
• Toluene 

As shown in Table 7, no radiological COPECs were identified for this site. 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Mercury 
• Selenium 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene 
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• Chrysene 
• Fluoranthene 
• lndeno(1 ,2,3-cd)pyrene 
• Phenanthrene 
• Pyrene 

It should be noted, however, that as directed by the NMED (March 1998), bioaccumulation for 
inorganic compounds is assessed exclusively based upon maximum reported bioconcentration 
factors (BCF) for aquatic species. Because only aquatic BCFs are used to evaluate the 
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be 
overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota are 
expected to be of low significance as transport mechanisms for COPECs at this site. Migration 
to groundwater is not anticipated. In general, transformation of COPECs is expected to be of 
low significance, but may be of moderate significance for some of the organic COPECs. 
Volatile COPECs (2-butanone, methylene chloride, and toluene) that are near the soil surface 
may be lost to the atmosphere. 

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways may be associated with this site and that COPECs exist at the 
site. As a consequence, a risk assessment was deemed necessary to predict the potential 
level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, complete ecological pathways and COPECs are associated 
with DSS Site 1 001. The risk assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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Vll.3.1 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the ecological risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the ecological risk assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a risk assessment) are 
presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not 
duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

DSS Site 1001 is less than an acre in size. The site is located in an area originally dominated 
by grassland habitat; however, this habitat has been highly disturbed in the area of the site. 
The site is unpaved, and is open to use by wildlife. No threatened or endangered species are 
known to occur at this site (IT February 1995} and no surface-water bodies, seeps, or springs 
are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in soil. It was assumed that direct uptake of COPECs from soil is the major route 
of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
modeling for the wildlife receptors was limited to the food and soil ingestion pathways. Because 
of the lack of surface water at this site, exposure to COPECs through the ingestion of surface 
water was considered insignificant. Inhalation and dermal contact were also considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Groundwater is not 
expected to be affected by COGs at this site. 

V/1.3.1.2 CO PEGs 

Discharges of waste water from Building 898 were the primary sources of COPECs at DSS 
Site 1001. Inorganic and organic COPECs identified for this site are listed in Section Vl1.2.1. 
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The inorganic analytes were screened against background concentrations, and those that 
exceeded the approved SNUNM background screening levels (Dinwiddie September 1997) for 
the area were considered to be COPECs. No radiological COPECs were identified for the site. 
Inorganic constituents that are essential nutrients, such as iron, magnesium, calcium, 
potassium, and sodium, were not included in this risk assessment as set forth by the EPA 
(1989). All organic analytes detected within the upper 5 feet of soil were considered to be 
CO PEGs for the site. In order to provide conservatism, this ecological risk assessment was 
based upon the maximum soil concentrations of the COPECs measured in the upper 5 feet of 
soil at this site. Table 5 presents maximum concentrations for the COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

Direct uptake from the soil was considered the only significant route of exposure for terrestrial 
plants. Exposure modeling for the wildlife receptors was limited to food and soil ingestion 
pathways. Inhalation and dermal contact were considered insignificant pathways with respect 
to ingestion (Sample and Suter 1994). Drinking water was also considered to be an 
insignificant pathway because of the lack of surface water at this site. The deer mouse was 
modeled under three dietary regimes: as an herbivore (100 percent of its diet as plant material), 
as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
insectivore (1 00 percent of its diet as soil invertebrates). The burrowing owl was modeled as a 
strict predator on small mammals (1 00 percent of its diet as deer mice). Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl was modeled with intake of omnivorous mice only. Both species were 
modeled with se>il ingestion comprising 2 percent of the total dietary intake. Table 13 presents 
the species-specific factors used in modeling exposures in the wildlife receptors. Justification 
for use of the factors presented in this table is described in the ecological risk assessment 
methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested are from 
the site being investigated. The maximum measured COPEC concentrations from surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 
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Table 13 
Exposure Factors for Ecological Receptors at DSS Site 1 001 

Trophic sodxweight Food (~!ake Rate 
Receptor Species Class/Order Level ka)3 (k day)b Dietary Com~ositlonc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
manicu/atus) -
Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) ( + Soil at 2% of intake) 
Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
( Peromyscus Rodentia ( + Soil at 2% of intake) 
manicu/atus) 
Burrowing owl Aves/ Carnivore 1.55E-11 1.73E-2 Rodents: 1 00% 
l S12_eotvto cunicularia) Strigiformes {_+Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
9 EPA 1993, based upon the average home range measured in semi-arid shrubland in Idaho. 
'Dunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
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Table 14 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 15 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 16 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient 
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs. 

Vl1.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 17 presents results of these comparisons. HQs 
are used to quantify the comparison with benchmarks for plants and wildlife exposure. 

The only HOs that exceeded unity were for the omnivorous and insectivorous deer mice from 
exposure to the following polynuclear aromatic hydrocarbons (PAHs): 

• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene (insectivorous deer mouse only) 
• Chrysene 
• lndeno(1 ,2,3-cd)pyrene 
• Phenanthrene. 

Because of a lack of sufficient toxicity information, HQs for plants could not be determined for 
cyanide, 2-butanone, and methylene chloride. Similarly for the burrowing owl, HQs could not be 
determined for chromium VI, cyanide, silver, and all of the organic COPECs. As directed by the 
NMED, His were calculated for each of the receptors (the HI is the sum of chemical-specific 
HQs for all pathways for a given receptor). Total His were greater than unity for plants and 
both the omnivorous and insectivorous deer mice, with a maximum HI of 25 for the 
insectivorous deer mouse. 

Vl1.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS 
Site 1001. These uncertainties result from assumptions used in calculating risk that could 
overestimate or underestimate true risk presented at a site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
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Table 14 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1 001 

COPEC 
Inorganic 
Chromium VI 
Cyanide 
Mercury 
Selenium 
Silver 
Org_anic9 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
2-Butanone 
Chrysene 
Fluoranthene 
lndeno(1 ,2,3-cd)pyrene 
Methylene chloride 
Phenanthrene 
Pyrene 
Toluene 

aNCRP January 1989. 
bMa 1982. 

Soil-to-Plant 
Transfer Factor 

4.0E-2 a 
O.OE+O c 
1.0E+0 a 
5.0E-1 a 
1.0E+O a 

2.2E-1 
1.1 E-1 
6.2E-3 
6.1 E-3 
2.6E+1 
1.5E-2 
5.7E-2 
6.1E-3 
7.3E+0 
8.9E-2 
3.3E-2 
1.0E+0 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.3E-1 b 3.0E-2 a 
O.OE+O c O.OE+O c 
1.0E+0 d 2.5E-1 9 

1.0E+Od 1.0E-1 a 
2.5E-1 1 5.0E-3 a 

2.5E+1 1.2E-2 
2.7E+1 3.8E-2 
2.8E+1 1.1 E-1 
2.8E+1 1.2E-1 
1.4E+1 3.7E-8 
2.6E+1 2.3E-2 
2.3E+1 2.1 E-3 
2.8E+1 1.2E-1 
1.5E+1 3.6E-7 
2.2E+1 9.6E-4 
2.4E+1 5.8E-3 
1.8E+1 1.3E-5 

cNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 

dDefault value. 
9 Baes et al. 1984. 
1Stafford et al. 1991. 
9Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log K0w value of compound. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 
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Table 15 
Media Concentrationsa for COPECs at DSS Site 1001 

Soil 
(Samples~ 5 ft bgs) Plant Soil Deer Mouse 

COPEC (maximum)a Folia_geb lnvertebrateb Tissuesc 

Inorganic 
Chromium VI 1.4E-1d 5.7E-3 1.8E-2 1.4E-3 
Cyanide 6.9E-29 O.OE+O O.OE+O O.OE+O 
Mercury 2.2E-29 2.2E-2 2.2E-2 1.7E-2 
Selenium 6.6E-1d 3.3E-1 6.6E-1 1.6E-1 
Silver 2.2E-29 2.2E-2 5.4E-3 2.2E-4 
Organic 
Benzo(a)anthracene 7.5E-1 1.7E-2 1.9E+1 3.4E-1 
Benzo(a)pyrene 9.4E-1 1.1 E-2 2.5E+1 1.5E+0 
Benzo(b )fluoranthene 1.7E+0 1.0E-2 4.8E+1 8.4E+0 
Benzo(g,h, I}Qel}flene 4.4E-1 2.7E-3 1.2E+1 2;2E+0 
2-Butanone 1.0E-1 2.6E+0 1.4E+O 2.3E-7 
Chrysene 8.2E-1 1.2E-2 2.1E+1 7.8E-1 
Fluoranthene 1.6E+0 9.1E-2 3.7E+1 1.2E-1 
lndeno(1 ,2,3-cd)pyrene 5.3E-1 3.2E-3 1.5E+1 2.7E+0 
Methylene chloride 1.8E-3d 1.3E-2 2.7E-2 2.3E-8 
Phenanthrene 9.1 E-1 8.1E-2 2.0E+1 3.1 E-2 
Pyrene 1.4E+0 4.6E-2 3.4E+1 3.1 E-1 
Toluene 7.6E-3 7.6E-3 1.4E-1 2.9E-6 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
eMaximum concentration of parameter was one-half the detection limit. 
bgs = Below ground surface. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
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Table 16 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1001 

Mammalian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian 
COPEC Benchmarka,b Test Speciesc,d NOAELd,e NOAEL6

•
1 Test Speciesd 

lno~ganic 
Chromium VI 1 Rat 3.28 6.42 -
Cyanide - Rath 68.7 126 -
Mercury (orqanic) 0.3 Rat 0.03 0.06 Mallard 
Mercury (inorganic) 0.3 Mouse 13.2 14.0 Japanese quail 
Selenium 1 Rat 0.2 0.391 Screech owl 
Silver 2 Rat 17.8i 34.8 -
Organic 
Benzo(a)anthracene 18i Mouse 1.0k 1.1 -
Benzo( a)pyrene 18i Mouse 1.0 1.1 -
Benzo(b )fluoranthene 18i Mouse 1.0k 1.1 -
Benzo(g,h,i)perylene 18i Mouse 1.0k 1.1 -
2-Butanone - Rat 1771 3464 -
Chrysene 18i Mouse 1.0k 1.1 -
Fluoranthene 18i Mouse 12.51 13.2 -
lndeno(1 ,2,3-cd)pyrene 18i Mouse 1.0k 1.1 -
Methylene chloride - Rat 5.85 11.4 -
Phenanthrene 18i Mouse 1.0k 1.1 -
Pyrena 18i Mouse 7.51 7.9 -
Toluene [ _______ 200 Mouse 26 27.5 -

~~---··- --

Refer to footnotes at end of table. 

Avian NOAELs 
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Table 16 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1001 

a1n mg/kg soil dry weight. 
bEfroymson et al. 1997. 
csody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dSample et al. 1996, except where noted. 
9 ln mg/kg body weight per day. 
1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
98ased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.273 kg. 
iBased upon a rat lowest-observed-adverse-effect level of 89 mg/kg/d (EPA 2003) and an uncertainty factor of 0.2. 
iSims and Overcash 1983. 
kNo data available. Toxicity value based upon NOAEL for benzo(a)pyrene. 
1EPA (2003) with the application of a subchronic to chronic uncertainty factor of 0.5. 
COPEC =Constituents of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s). 
mg = Milligram(s). 
mg/kg/d = Milligram(s) per kilogram per day. 
NOAEL = No-observed-adverse-effect level. 

= Insufficient toxicity data. 
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Table 17 
HQs for Ecological Receptors at DSS Site 1001 

COPEC Plant HQa 

Inorganic 
Chromium VI 1.4E-01 
Cyanide -
Mercury (Organic) 7.2E-02 
Mercury (lnorQanic) 7.2E-02 
Selenium 6.6E-01 
Silver 1.1E-02 
Organic 
Benzo(a)anthracene 4.2E-02 
Benzo( a)pyrene 5.2E-02 
Benzo(b )fluoranthene 9.4E-02 
Benzo(g,h,i)perylene 2.4E-02 
2-Butanone -
Chrysene 4.6E-02 
Fluoranthene 8.9E-02 
lndeno(1,2,3-cd)pyrene 2.9E-02 
Methylene chloride -
Phenanthrene 5.1 E-02 
Pvrene 7.8E-02 
Toluene 3.8E-05 

Hlb 
- ~- - I -

1.4E+00 

aeold text indicates HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 

I 

COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI =Hazard index. 
HQ = Hazard quotient. 

Deer Mouse 
HQ 

(Herbivorous )a 

2.1 E-04 
1.7E-06 
5.5E-02 
2.4E-04 
1.4E-01 
9.8E-05 

4.6E-03 
4.3E-03 
6.5E-03 
1.7E-03 
1.2E-04 
4.2E-03 
1.4E-03 
2.0E-03 
1.8E-04 
1.5E-02 
1.4E-03 
4.4E-05 

2.3E-01 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ 

(Omnivorous)a 

3.6E-04 
1.7E-06 
5.5E-02 
2.4E-04 
2.0E-01 
6.2E-05 

1.4E+00 
1.8E+00 
3.5E+00 
9.1 E-01 
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1.6E+00 
2.2E-01 
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2.8E-04 
1.5E+00 
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4.1 E-04 

I 1.3E+01 I 
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HQ 

(lnsectivorous)a 

5.2E-04 
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2.4E-04 
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1.8E+00 
6.1 E-05 
3.1E+00 
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2.2E+00 
3.7E-04 
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6.7E-01 
7.8E-04 
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assessment include the use of maximum measured analyte concentrations in soil to evaluate 
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of 
strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the 
deer mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 

With regard to the toxicity benchmarks, it should be noted that of the seven COPECs 
that resulted in HQs greater than unity (benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, indeno(1 ,2,3-cd)pyrene, and 
phenanthrene), a chemical-specific toxicity benchmark was only available for benzo(a)pyrene. 
The toxicity benchmarks for the six others were conservatively assumed to equal to that of 
benzo(a)pyrene. Chemical-specific toxicity benchmarks were available for the other two PAHs 
that were detected at the site (fluoranthene and pyrene), and neither resulted in HQs greater 
than unity. Because benzo(a)pyrene is generally considered to be one of the most toxic PAHs, 
it is likely that the use of its toxicity benchmark for other PAHs will result in overestimation of 
actual risk. 

A further source of uncertainty associated with the predictions of potential ecological risk at this 
site is the use of the maximum measured concentrations to evaluate exposure and risk. This 
results in a conservative exposure scenario that does not necessarily reflect actual site 
conditions. At DSS Site 1001, it should be noted that for the three soil samples used in the 
evaluation of ecological risk (i.e., the three samples from the 0-to-5-foot depth interval), all 
seven of the maximum concentrations that resulted in HQs greater than unity were from the 
same sample. The other two samples from this depth interval were nondetections for these 
seven COPECs. Based on one-half the detection limits for the nondetections, the 
average concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, chrysene, indeno(1 ,2,3-cd)pyrene, and phenanthrene are 0.31, 0.37, 
0.62, 0.20, 0.33, 0.23, and 0.36 mg/kg, respectively. These concentrations result in HQs lower 
than unity for the omnivorous deer mouse in all cases except benzo(b)fluoranthene (HQ = 1.3); 
for the insectivorous deer mouse they result in the reductio·n of all HQs to values lower than or 
equal to 2.6. 

Because of the paucity of avian toxicity information relative to that for mammals, only three 
toxicity benchmark values could be determined for the burrowing owl, two of these being for the 
two forms of mercury and the other for selenium. Because of this data gap, HOs for the 
burrowing owl could not be calculated for 15 of the 17 COPECs identified for this site. 
Therefore, a degree of uncertainty exists with regard to the potential for risk to this receptor. 
However, two factors make it unlikely that risk to this receptor exists. First, as shown in 
Table 14, the tissue concentrations in the small mammal prey of the burrowing owl are less 
than the tissue concentration modeled in the soil invertebrates for the COPECs lacking avian 
toxicity values (with the exception of cyanide). This, combined with the fact that the ingestion 
rate of the owl (normalized to body weight) is 71 percent of that of the deer mouse, results in 
the prediction that the exposures of the burrowing owl to these COPECs at this site are much 
less (14 percent or less) of the exposures estimated for the insectivorous deer mouse. Second, 
the home range of the burrowing owl (35 acres) is much larger than the area of DSS Site 1001 
(less than 1 acr13). Therefore, an area use factor of 0.03 (or less) can further· be applied to the 
owl's exposures. This would result in predicted exposures that are two to four orders of 
magnitude less than those of the insectivorous deer mouse. Based upon this difference in 
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exposure, it is unlikely that the risk to the burrowing owl would be greater than the risk predicted 
for the insectivorous deer mouse in this assessment. 

Finally, it should be noted that the COPECs are considered to be 100 percent bioavailable at 
this site. However, the releases of COPECs from the septic system at this site were to the 
subsurface soil and the soil samples upon which risk assessment is based were from 5 feet 
bgs. This is the lower extreme of the soils considered accessible to ecological receptors, 
making it unlikely that these COPECs will be contacted by burrowing animals. The pathway 
resulting in the highest contribution to exposure in the deer mouse is the ingestion of soil 
invertebrates (see Table 14). These soil invertebrates are unlikely to be exposed to soils from 
these depths. 

Based upon this uncertainty analysis, the potential for ecological risks at DSS Site 1 001 is 
expected to be low. HQs greater than unity were predicted; however, closer examination of the 
exposure assumptions revealed an overestimation of risk primarily attributed to the use of 
conservative toxicity benchmarks, maximum concentrations, and maximum bioavailability to 
estimate exposure and risk to ecological receptors. 

V11.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1001 were estimated through a risk assessment 
that incorporated site-specific information when available. Initial predictions of potential 
risk to omnivorous and insectivorous deer mice from exposures to seven PAHs 
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, 
indeno(1 ,2,3-cd)pyrene, and phenanthrene) are attributable to conservative toxicity 
benchmarks, as well as assumption of 1 00% bioavailability and the use of maximum detected 
concentrations to estimate exposure. Based upon this final analysis, the potential for ecological 
risks associated with DSS Site 1001 is expected to be low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 
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Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessmenf' (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 

AU9-U3fWP/SNL03:rs5370.doc D-45 840858.01 09/11/03 2:44 PM 



RISK ASSESSMENT FOR DSS SITE 1001 9/11/2003 

Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW =body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

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

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

Soil Ingestion 

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

C *IR*CF*EF *ED ] =~s ______________ _ 

s BW *AT 

AU9-03/WP/SNL03:rs5370.doc D-46 840858.01 09/11/03 2:44PM 



RISK ASSESSMENT FOR DSS SITE 1001 9/11/2003 

where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor hEF) 
I =--------------~~~~~-

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
C5 = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = -..:!..s ___________________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C5 = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

9/1112003 

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): 

where: 

C *IR*EF*ED I = __;,:w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 

IRi =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 chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exp_osure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,550a,b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,950a,b 10,950a,b 

(=ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3fday) zoa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3fkg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

lnQestion Rate (liter/da_y) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor(m_g/cm2) o.za 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin Adsorp_tion Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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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Table3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr} 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
lnQestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,95oe 
Mass Loading for Inhalation g/m3 1.36 E-5ct 1.36 E-sct 

Food lng_estion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kQ/yr) NA NA 
Fraction Ingested NA NA 

3 Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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Residential 

365 day/yr 
3oa.b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,300d,e 
1.36 E-5ct 

16.5C 

1 01.8b 
0.25b.d 
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) 
1.0 PROJECT BACKGROUND 

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

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

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

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, dri?infields, seepage 
pits, etc.). 

• Identify which systems would, and would not, need initial shallow investigation 
work as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawing and .field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual drain and septic systems was generated in 2000. Of these 121 sites, NMED 
required environmental assessment work at a total of 61; no evaluation of the remaining 
60 systems was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that 
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the system did not in fact exist, which decreased the number of DSS sites requiring 
characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked closely together to reach consensus on a staged 
approach and specific procedures that would be used to characterize the DSS sites, as well as 
the remaining OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for 
NFA. These procedures are described in detail in the "Sampling and Analysis Plan [SAP) for 
Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM 
October 1999), which was approved by NMED/HWB on January 28, 2000 (Bearzi January 
2000). A follow-on document, the "Field Implementation Plan [FIP), Characterization of 
Non-Environmental Restoration Drain and Septic Systems" (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by NMED for each of the 60 DSS sites. The FIP was approved by NMED in February 
2002 (Moats February 2002). 
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2.0 BUILDING 915/922 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project has conducted an assessment of DSS Site 1003, the Building 915/922 
septic system. There are no known or specific environmental concerns at this DSS site. It is 
one of many SNUNM DSS sites at which environmental characterization is being required by 
NMED/HWB. An assessment was conducted to determine whether environmental 
contamination was released to the environment via the septic system present at the site. This 
report presents the results of the assessment and, based upon the findings, recommends a risk
based proposal for NFA for the Building 915/922 septic system site. This NFA proposal 
provides documentation that the site was sufficiently characterized and that no significant 
releases of contaminants to the environment occurred via the Building 915/922 septic system, 
and that it does not pose a threat to human health or the environment under industrial or 
residential scenarios. Current operations at the site are conducted in accordance with 
applicable laws and regulations that are protective of the environment. The buildings were 
demolished in 2003 and the septic system was abandoned at that time. 

Review and analysis of all relevant data for the Building 915/922 septic system site indicate that 
concentrations of constituents of concern (COCs) at this site were found to be below applicable 
risk assessment action levels. Thus, DSS Site 1003, the Building 915/922 septic system, is 
proposed for an NFA decision based upon sampling data demonstrating that COGs released 
from the site into the environment pose an acceptable level of risk under current and projected 
future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

The Building 915/922 septic tank and seepage pits are located in SNUNM Technical Area (TA)-
11 on federally owned land, which is controlled by Kirtland Air Force Base (KAFB) and permitted 
to the U.S. Department of Energy (DOE) (DOE et al. September 1995) (Figure 2.2.1-1). DSS 
Site 1 003 is located approximately 1 ,250 feet northeast of the main entrance into TA-ll, and is 
located west of the former locations of Buildings 915 and 922 (Figure 2.2.1-2). As shown in 
Figure 2.2.1-2, this septic system consists of a 900-gallon septic tank connected to two seepage 
pits. Construction details of this system are based upon information presented in SNUNM 
engineering drawings (SNUNM August 1986) and inspections conducted at the site. 

TA-ll lies at the southern boundary of the East Mesa on a broad pediment that gently slopes 
toward the Rio Grande. Surface drainage across the East Mesa follows the pediment slope 
westward toward the Rio Grande. No springs or perennial surface-water bodies are present in 
the vicinity of the site. The annual precipitation for the area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). The estimates of evapotranspiration rates for 
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the KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). Infiltration of precipitation is almost nonexistent since virtually all of the 

....,/ moisture subsequently undergoes evapotranspiration. 

The site is not within the 1 00-year Tijeras Arroyo floodplain, and is located approximately 
1 ,400 feet northwest of the active channel, which flows only several times each year at 
Powerline Road. Tijeras Arroyo is the most significant surface-water drainage feature on KAFB. 
The arroyo originates in Tijeras Canyon, which is bounded by the Sandia Mountains to the north 
and the Manzano Mountains to the south. The arroyo trends southwest along the southern 
edge of the site, eventually draining into the Rio Grande approximately 8.5 miles west of the 
site. 

Soil along the northern rim of Tijeras Arroyo is poorly developed and has been identified as the 
Bluepoint-Kokan Soil Association (Hacker 1997). Areas underlain by this soil series contain well
developed calcic horizons, which are the remnants of the Tijeras, Wink, and Madurez soils 
originally developed on older surface deposits. The Bluepoint-Kokan soil reflects the erosion of 
older soil units and is characterized by discontinuous soil horizons. Soil along the northern rim of 
Tijeras Arroyo and TA-ll was defined as the North Supergroup when background concentrations 
for COCs were established (IT March 1996}. 

The underlying geology consists of surface alluvial deposits that are underlain by the upper unit of 
the Santa Fe Group. Hawley and Haase (1992) estimate that in this area, the piedmont-slope 
alluvium may be up to 100 feet thick, and the upper Santa Fe Group unit is approximately 
1 ,200 feet thick. Depth to bedrock is estimated to be more than 1 ,500 feet below ground surface 
(bgs). 

The site lies at an average elevation of approximately 5,423 feet above mean sea level. Two 
water-bearing zones, a shallow groundwater system, and the regional aquifer underlie the site. 
Depth to the shallow groundwater system is approximately 300 feet bgs. The shallow 
groundwater system is not used as a water supply. Depth to the regional aquifer is 
approximately 545 feet bgs. Both the City of Albuquerque and KAFB use the regional aquifer as 
a water supply source. Groundwater flow in the shallow groundwater system is to the southeast 
while regional groundwater flow is believed to be predominantly north-northwest (SNUNM 
March 2002}. The nearest production wells are west and northwest of the site and include 
KAFB-7 and KAFB-1, which are approximately 1.7 and 1.3 miles away, respectively. The 
nearest groundwater monitoring wells are the group of wells installed within TA-11. These wells 
are located approximately 600 feet northwest and 800 feet southwest of the site (SNUNM 
August 2002). 

2.2.2 Operational History 

Available information indicates that Building 915 was constructed in 1951, and it is assumed 
that the septic system was also constructed at this time (IT December 1996). The building 
served as an explosives development laboratory for detonator assembly, powder pressing, and 
explosives shipping and receiving. Staff occupied this building from 1965 through 1995 (IT 
December 1996}. Building 922 was constructed in 1957 and it is assumed that this building was 
added to the septic system at this time. This building was used for explosives research, 
including assembly and testing of detonators. A site inspection conducted of both buildings in 
September 1996 found that the buildings were vacant. Because operational records were not 
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available, the investigation was planned to be consistent with the DSS site investigations and to 
sample for the most commonly anticipated COGs found at similar test facilities. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1003 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected land use for DSS Site 1 003 is industrial {DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

Three assessment investigations of the Building 915/922 septic system have been conducted. 
Investigations two and three were required by NMED/HWB to adequately characterize this site, 
and were conducted in accordance with procedures presented in the 1999 SAP and 2001 FIP, 
described in Chapter 1.0. These investigations are discussed in the following sections. 

3.1 Summary 

Three assessment activities have been conducted at the site. In June 1992, waste 
characterization samples were collected from the Building 915/922 septic system (SNUNM 
June 1993} (Investigation 1 ). In April 2002, a passive soil-vapor screening survey was 
conducted to determine whether areas of significant volatile organic compound (VOC) 
contamination were present in the soil around the seepage pits (Investigation 2). In September 
2002, soil samples were collected from single soil borings drilled through the center of, and 
beneath, each of the two seepage pits (Investigation 3). These investigations are discussed 
below. 

3.2 Investigation 1-Septic Tank Sampling 

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

On June 25, 1992, aqueous and sludge samples were collected from the septic tank located 
west of Building 915/922 (SNUNM June 1993}. It was noted at the time of collections that the 
two seepage pits were dry, therefore no samples were collected. Aqueous samples were 
analyzed for VOCs, semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
pesticides, polychlorinated biphenyls (PCBs}, metals, phenolic compounds, nitrates/nitrites, 
formaldehyde, fluoride, cyanide, oil and grease, and radiological constituents. Sludge samples 
were analyzed for metals and radiological constituents. Samples were submitted to 
Enseco/Rocky Mountain Analytical Laboratory for chemical and radiological analysis. A fraction 
of each sample was also submitted to SNUNM Radiation Protection Sample Diagnostics 
(RPSD) laboratory for gamma spectroscopy analysis. The analytical results are presented in 
Annex A. 

3.3 Investigation 2-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor screening survey was conducted in the 
Building 915/922 seepage pit area. This survey was required by NMED/HWB regulators, and 
was conducted to determine if any areas of significant VOC contamination were present in soil 
at the site. 
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3.3.1 Passive Soil-Vapor Sampling Methodology 

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

Each GS passive soil-vapor sampler consisted of a 1-foot-long by approximately %-inch
diameter tube of waterproof, vapor-permeable fabric containing 40 milligrams of absorbent 
material. At each sampling location, a 1 Y2-inch by 3-feet-deep borehole was drilled with the 
Geoprobe™ drilling rig. A sample identification tag and location string was attached to the GS 
sampler, and it was lowered into the open borehole to a depth of 1 to 2 feet bgs. The location 
string was attached to a numbered pin flag at the surface. A cork was placed in the borehole 
above the sampler as a seal, and the upper 1 foot of the borehole, from the cork to the ground 
surface, was then backfilled with site soil. 

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent toW .L. 
Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOCs of interest are reported as the quantity or mass (expressed in micrograms) of the 
individual VOCs that were absorbed by the sampler while it was in the ground (Gore June 
2002). All samples were documented and handled in accordance with applicable SNUNM 
operating procedures. 

3.3.2 Soil-Vapor Survey Results and Conclusions 

A total of six GS passive soil-vapor samplers were placed in the seepage pit areas of the site 
(Figure 2.2.1-2}. Samplers were installed on April 30, 2002, and were retrieved on May 15, 
2002. The analytical results for the six samplers placed at this site are presented in Annex B. 
GS sample locations are designated by 6-digit sample numbers both on Figure 2.2.1-2, and by 
the same 6-digit numbers on the GS analytical results table in Annex B. 

As shown in the GS analytical results tables in Annex B, the GS samplers were analyzed for a 
total of 19 individual or groups of VOCs, including trichloroethylene, cis- and trans
dichloroethene, tetrachloroethene, and benzene/toluene/ethylbenzene/xylene. Although low to 
trace-level (but quantifiable) amounts of 15 VOCs were detected, they did not indicate any 
significant areas of VOC contamination at the site that would require additional characterization. 

3.4 Investigation 3-Soil Sampling 

Once the system drainlines were located, soil sampling was conducted in accordance with the 
rationale and procedures described in the NMED-approved 1999 SAP (SNUNM October 1999). 
On September 24, 2002, soil samples were collected from soil borings drilled through the center 
of and directly beneath the two seepage pits located at the site. Soil boring locations at this site 
are shown in Figure 2.2.1-2. Figures 3.4-1 and 3.4-2 show soil samples being collected at DSS 
Site 1003. A summary of the number of sample locations, sample depths, and sample analyses 
are presented in Table 3.4-1. 
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Figure 3.4-1 
Collecting Soil Samples from Beneath the Former Building 915/922 

Septic System Seepage Pits (DSS Site 1 003) , TA-ll , September 23 , 2002 

Figure 3.4-2 
Collecting Soil Samples from Beneath the Former Building 915/922 

Septic System Seepage Pits (DSS Site 1003), TA-11 , September 24, 2002 
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) 
Table 3.4-1 

Summary of Soil Samples Collected at Building 915/922 Septic System (DSS Site 1 003) 

Top of 
Sampling 

Number lnterval(s) in Total 
of Each Total Number Number of Date(s) 

Analytical Borehole Borehole of Soil Duplicate Samples 
Sampling Area Parameters Locations (ft bgs)a Samples Samples Collected 

Seepage Pits VOCs 2 27,32 4 0 09-24-02 
SVOCs 2 27,32 4 0 09-24-02 
PCBs 2 27,32 4 0 09-24-02 
HE 2 27,32 4 0 09-24-02 
Total Cyanide 2 27,32 4 0 09-24-02 
RCRA metals 2 27,32 4 0 09-24-02 
Hexavalent Chromium 2 27,32 4 0 09-24-02 
Gamma Spectroscopy 2 27,32 4 0 09-24-02 
Gross Alpha/Beta 2 27,32 4 0 09-24-02 
Activity 

asampling intervals started at an average of 27 and 32 ft bgs. Actual sampling depths for each sample 
varied due to recovery and are shown for each sample in the individual analytical tables. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
HE = High explosive(s). 
PCBs = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
VOC = Volatile organic compound. 

3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In boreholes drilled 
through the center of the seepage pits, the shallow sample interval started at the estimated 
base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval started 
5 feet below the top of the upper interval. Once the au~er rig had reached the top of the 
sampling interval, a 1 %-inch by 3-foot long Geoprobe r sampling tube lined with a butyl acetate 
(BA) sampling sleeve was inserted into the borehole and hydraulically driven three feet down to 
fill the tube with soil. 

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

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

the blended soil were then transferred into sample containers and submitted for analysis. 
.. 

All soil samples were submitted to General Engineering Laboratories, Inc. in Charleston, South 
Carolina, except for gamma spectroscopy samples which were sent to the SNUNM RPSD 
Laboratory. All samples were documented and handled in accordance with applicable SNUNM 
Operating Procedures and transported to on-site and off-site laboratories for analysis. 

VOCs were analyzed by EPA Method 8260; SVOCs by EPA Method 8270; HE by EPA Method 
8330 (EPA 8095 equivalent at the on-site Environmental Restoration Chemistry Laboratory 
[ERCL]); PCBs by EPA Method 8082; RCRA metals and hexavalent chromium by EPA Methods 
6010/7471A and 7196A; total cyanide by EPA Method 9012A; gamma spectroscopy by EPA 
Method 901.1 (or equivalent at the on-site RPSD Laboratory); and gross alpha and beta by EPA 
Method 900.0, or equivalent. 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 003 are presented and discussed 
below. Sample locations are shown on Figure 2.2.1-2. 

Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-1. Method detection limits (MDLs) for the VOC analyses are presented ~···· 
in Table 3.4.2-2. 1 ,2-Dichloropropane (0.267 J micrograms/liter [)lg/L]) was detected only in the · 
trip blank associated with these samples. No VOCs were detected in any of the soil samples. 

SVOCs 

Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-3. MDLs for the SVOC analyses are presented in Table 3.4.2-4. Bis 
(2-ethylhexyl) phthalate (ND [30] to 167 J micrograms/kilogram [Jlg/kg]) was detected in three of 
the four soil samples. Di-n-octyl phthalate (38.5 J )lg/kg) and pyrene (133 J )lg/kg) were 
detected in the 33-foot sample from borehole 915-922-SP1-BH1-33-S. 

Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-5. MDLs for the PCB analyses are presented in Table 3.4.2-6. No 
PCBs were detected in any of the soil samples. 
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Table 3.4.2-1 

Summary of Former Building 915/922 Septic System (DSS Site 1 003) 
Confirmatory Soil Sampling, VOC Analytical Results 

September 2002 
(Off-Site Laboratory) 

Sample Attributes VOCs (Method 8260~ (J..lg/kg) 
Record 

Numberb ER Sample ID Sample Depth (tt) 1 ,2-Dichloro_Qro_l)_ane 
605729 915-922-SP1-BH1-27-S 
605729 915-922-SP1-BH 1-33-S 
605729 915-922-SP2-BH1-26-S 
605729 915-922-SP2-BH1-31-S 

IOuality Assurance/Quality Control Samples (J..lg/L} 
605729 915-922-TB 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 

· bAnalysis RequesVChain-of-Custody Record. 
BH 
DSS 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet}. 
= Identification. 

27 ND (0.49} 
33 ND (0.5} 
26 NDJ0.49l 
31 ND (0.462) 

NA 0.267 J (1 

ID 
J() = The reported value is greater than or equal to the method detection limit but is less than the 

J..lg/kg 
j.lg/L 
NA 
ND () 
s 
SP 
TB 
voc 

practical quantitation limit, shown in parentheses. 
= Microgram(s) per kilogram. 
= Microgram(s} per liter. 
= Not applicable. 
= Not detected above the method detection limit, shown in parentheses. 
=Soil sample. 
= Seepage pit. 
= Trip blank. 
=Volatile organic compound. 
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Table 3.4.2-2 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 
Confirmatory Soil Sampling, VOC Analytical Method Detection Limits 

September 2002 
(Off-Site Laboratory) 

Method 8260a Detection Limit 
Analyte (Jlg/kg) 

Acetone 3.38-3.67 
Benzene 0.433-0.469 
Bromodichloromethane 0.471-0.51 
Bromoform 0.471-0.51 
Bromomethane 0.481-0.521 
2-Butanone 3.6-3.9 
Carbon disulfide 2.27-2.46 
Carbon tetrachloride 0.471-0.51 
Chlorobenzene 0.394-0.427 
Chloroethane 0.779-0.844 
Chloroform 0.5-0.542 
Chloromethane 0.356-0.385 
Dibromochloromethane 0.481-0.521 
1, 1-Dichloroethane 0.452-0.49 
1 ,2-Dichloroethane 0.413-0.448 
1, 1-Dichloroethene 0.481-0.521 
cis-1 ,2-Dichloroethene 0.452-0.49 
trans-1 ,2-Dichloroethene 0.51-0.552 
1 ,2-Dichloropropane 0.462-0.5 
cis-1 ,3-Dichloropro_pene 0.413-0.448 
trans-1 ,3-Dichloropropene 0.24-0.26 
Ethyl benzene 0.365-0.396 
2-Hexanone 3.63-3.93 
Methylene chloride 1.3-1.41 
4-methyl-, 2-Pentanone 3.88-4.2 
Styrene 0.375-0.406 
1,1 ,2,2-Tetrachloroethane 0.875-0.948 
Tetrachloroethane 0.365-0.396 
Toluene 0.327-0.354 
1,1, 1-Trichloroethane 0.51-0.552 
1,1 ,2-Trichloroethane 0.519-0.563 
T richloroethene 0.433-0.469 
Vinyl acetate 1.71-1.85 
Vinyl chloride 0.538-0.583 
Xylene 0.375-0.406 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
j..lg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.4.2-3 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs (Method 82708 ) [J..tg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605729 915-922-SP1-BH1-27-S 27 
605729 915-922-SP1-BH1-33-S 33 
605729 915-922-SP2-BH1-26-S 26 
605729 915-922-SP2-BH1-31-S 31 

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Di-n-octyl bis(2-Ethylhexyl) 
phthalate Pyrene phthalate 
ND {30.3) ND (16.7) ND (30) 

38.5 J (333 133 J (33.3 167 J (333 
ND (30.3) ND(16.7l 92.5 J (333 
ND (30.3) ND (16.7) 96.3 J (333 

J ( ) =The reported value is greater than or equal to the method detection limit but is less than the 

J..tg/kg 
ND () 
s 
SP 
svoc 

practical quantitation limit, shown in parentheses. 
= Microgram(s) per kilogram. 
= Not detected above the method detection limit, shown in parentheses. 
= Soil sample. 
= Seepage pit. 
= Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 
Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 

September 2002 
(Off-Site Laboratory) 

Method 82708 

Detection Limit 
Analyte (~g/kg) 

Acena_j)hthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(ghi)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
bis(2-Chloroethoxy) methane 12.3 
bis(2-Chloroethyl) ether 37.3 
bis-Chloroisopropyl ether 11 
bis(2-Ethylhexyl) phthalate 30 
Carbazole 16.7 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chloro-3-methylphenol 167 
4-Chlorobenzenamine 167 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
a-Cresol 26 
Dibenz[a,h]anthracene 16.7 
Dibenzofuran 17 
1 ,3-Dichlorobenzene 11.3 
1 ,2-Dichlorobenzene 10 
1 A-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 
Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 

September 2002 
(Off-Site Laboratory) 

Method 8270 
Detection Limit 

Analyte 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-c,d)pyrene 
lsophorone 
2-Methylnaphthalene 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitro-benzene 
2-Nitrophenol 
4-Nitrophenol 
n-N itrosodipropylam ine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J.tg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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12.7 
167 
22 

16.7 
16 

16.7 
33.3 
16.7 
167 
167 
37 

20.3 
17 
167 
22.7 
167 
16.7 
12.7 
16.7 
12.7 
17.3 
27.3 

840857.03.01 06/25/03 8:20AM 



Table 3.4.2-5 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Number!' ER Sample 10 Sample Depth (ft} PCBs (Method 8082a) (Jlg/kg) 

605729 915-922-SP1-BH 1-27 -S 27 NO 
605729 915-922-SP1-BH 1-33-S 33 NO 
605729 915-922-SP2-BH1-26-S 26 NO 
605729 915-922-SP2-BH1-31-S 31 NO 

aEPA November 1986. 
bAnalysis RequesVChain-of-Custody Record. 
BH == Borehole. 
DSS == Drain and Septic Systems. 
EPA ==U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft == Foot (feet). 
10 = Identification. 
Jlg/kg = Microgram(s) per kilogram. 
NO =Not detected above the method detection limit. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.4.2-6 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 
Confirmatory Soil Sampling, PCB Analytical Method Detection Limits 

September 2002 
(Off-Site Laboratory) 

Method 8082a 
Detection Limit 

Analyte (~-tQ/kg) 

Aroclor-1 016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
~-tg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-7. MDLs for the HE analyses are presented in Table 3.4.2-8. No HE 
compounds were detected in any of the soil samples. 

RCRA Metals and Hexavalent Chromium 

Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-9. MDLs for the metals analyses are presented in Table 3.4.2-10. 
None of the metal concentrations detected in these samples exceeded their respective NMED
approved background concentrations. 

Total Cyanide 

Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-11. MDLs for the cyanide analyses are presented in Table 3.4.2-12. 
No cyanide was detected in any of the soil samples. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the four soil samples collected from 
the two seepage pit boreholes are presented in Table 3.4.2-13. No readings above NMED
approved background were detected in any sample analyzed. However, although it was not 
detected, the minimum detectable activity (MDA) for uranium-235 exceeded the background 
activity due to an insufficient gamma spectroscopy count time. 

Gross Alpha/Beta Activity 

Analytical results for the four soil samples collected from the two seepage pit boreholes are 
presented in Table 3.4.2-14. No elevated readings of gross alpha/beta activity were detected in 
any of the samples. These results indicate no significant levels of residual radioactive material 
in soil at the site. 

3.4.3 Soil Sampling Data Quality 

No duplicate soil samples were collected at this site. 

3.4.4 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance (QA)/quality control (QC) samples were collected at an approximate 
frequency of one per 20 field samples. These typically included sample duplicates and matrix 
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Table 3.4.2-7 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sam_Qie Attributes HE 
Record Sample (Method 83308 ) 

Numberb ER Sample ID Depth {f!}_ _ll!_g/kg) 
605729 915-922-SP1-BH1-27-S 27 ND 
605729 915-922-SP1-BH1-33-S 33 ND 
605729 915-922-SP2-BH1-26-S 26 ND 
605729 915-922-SP2-BH1-31-S 31 ND 

8 EPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
j.lg/kg = Microgram(s) per kilogram. 
ND = Not detected above the method detection limit. 
S = Soil sample. 
SP = Seepage pit. 

AU6-03/WP/SNL03:R5346.doc 3-14 840857.03.01 06/25/03 8:20AM 



Table 3.4.2-8 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 

Confirmatory Soil Sampling, HE Compounds Analytical Method Detection Limits 
September 2002 

(Off-Site Laboratory) 

Method 83303 

Detection Limit 
Analyte (~g/kg) 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitro-benzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazacyclooctane. 
~g/kg = Microgram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
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Table 3.4.2-9 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 

Confirmatory Soil Sampling, Metals Analytical Results · 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (Method 3050/7196/7471 8 ) (mg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605729 915-922-SP1-BH1-27-S 27 

605729 915-922-SP1-BH1-33-S 33 

605729 915-922-SP2-BH1-26-S 26 

605729 915-922-SP2-BH1-31-S 31 

Background Concentration (r-J_orth Area Supergroup)c 

8EP A November 1986 . 
b Analysis Request/Chain-of-Custody Record. 
coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 =Identification 

Arsenic Barium 
1.37 J 62.1 

1.39 J 89.9 

1.83 J 117 

1.66 J 129 

4.4 200 

Chromium 
Cadmium Chromium {VI) 
0.192 J 10.4 J ND 
(0.467) (0.0543) 

0.162 J 5.12 J ND 
(0.459) (0.0532) 
0.26J 6.68J NO 
(0.49) (0.0529) 

0.191 J 9.93J ND (0.052) 
(0.49) 

0.9 12.8 1 

J = Analytical result was qualified as an estimated value during data validation, see data validation report. 

Lead Mercu_ry_ 
3.74J 0.000901 J 

(0.00892) 

4.43J 0.00262 J 
(0.00954) 

5.21 J 0.0038 J 
(0.00906) 

4.57 J 0.00264 J 
(0.00945) 

11.2 <0.1 

Selenium 
0.241 J 
(0.467) 

NO (0.149) 

NO (0.159) 

NO (0.159) 

<1 

J ( ) =The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 

r ~ 

Silver 
ND 

(0.0843) 
NO 

(0.0828) 
0.661 

0.114 J 
(0.49) 

<1 

f' 
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Table 3.4.2-10 
Summary of Former Building 915/922 Septic System (DSS Site 1 003} 
Confirmatory Soil Sampling, Metals Analytical Method Detection Limits 

September 2002 
(Off-Site Laboratory) 

Method 601 0/7196A/7 471 A a 
AnaM_e Detection Limit jmg/kg) 

Arsenic 0.189-0.202 
Barium 0.0612-0.0654 
Cadmium 0.0439-0.0469 
Chromium 0.148-0.158 
Chromium (VI) 0.052-0.0543 
Lead 0.26-0.278 
Mercury 0.000876-0.000938 
Selenium 0.149-0.159 
Silver 0.0828-0.0884 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.4.2-11 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

-' 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (tt) 
605729 915-922-SP1-BH1-27-S 27 
605729 915-922-SP1-BH1-33-S 33 
605729 915-922-SP2-BH1-26-S 26 
605729 915-922-SP2-BH1-31-S 31 

aEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH 
DSS 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 
= Milligram(s) per kilogram. 

Total Cyanide 
(Method 9012N) (lllg/~ 

Total Cyanide 
ND{0.0381)_ 
ND (0.035) 

ND (0.0419) 
ND (0.0419) 

ID 
mg/kg 
ND 
s 

= Not detected above the method detection limit, shown in parentheses. 
= Soil sample. 

SP = Seepage pit. 
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Table 3.4.2-12 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 

Confirmatory Soil Sampling, Total Cyanide Analytical Method Detection Limits 
September 2002 

(Off-Site Laboratory) 

Method 9012A8 

Detection Limit 
Analyte (mg/kg) 

Total Cyanide 0.035-0.0419 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
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Sample Attributes 

Table 3.4.2-13 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 

September 2002 
(On-Site Laboratory) 

Activicy (pCi/g) 
Record Sample Cesium-137 Thorium-232 Uranium-235 

Number' ER Sample ID Depth (ft) Result Errorb Result Errorb 
605731 915-922/1 003-SP 1-BH 1-27 -S 27 ND-(0.0256) -- 0.928 
605731 915-922/1 003-SP1-BH1-33-S 33 ND (0.0266) -- 0.8 
605731 915-922/1 003-SP2-BH1-26-S 26 ND (0.0294) -- 0.931 
605731 915-922/1 003-SP2-BH1-31-S 31 ND (0.0263) -- 0.709 

Background Activity-North Area Supergroupc 0.084 NA 1.54 

Note: Values in bold exceed background activities or had MDAs that exceeded background activities. 
3Analysis RequesVChain-of-Custody Record. 
bTwo standard deviations about the mean detected activity. 
cDinwiddie, R.S. (New Mexico Environment Department). 
BH = Borehole. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetectable results. 

"\ f'\ 

0.427 
0.374 
0.432 
0.337 

NA 

Result Errorb 
NO (0.204) --
NO (0.204) --
NO (0.228) --
NO (0.201) --

0.18 NA 

Uranium-238 
Result Errorb 

ND (0.658) --
ND (0.643) --
ND (0.724) --
ND (0.623) --

1.3 NA 

') 
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Table 3.4.2-14 
Summary of Former Building 915/922 Septic System (DSS Site 1 003) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numbera ER Sample ID Depth (ft) Result Error!> Result Error!> 
605729 915-922-SP1-BH 1-27 -S 27 15.7 3.57 18.2 1.34 
605729 915-922-SP1-BH1-33-S 33 14.2 3.25 18.4 1.44 
605729 915-922-SP2-BH1-26-S 26 12.1 2.94 18.4 1.39 
605729 915-922-SP2-BH1-31-S 31 12.3 3.3 18 1.4 

aAnalysis RequesVChain-of-Custody Record. 
bTwo standard deviations about the mean detected activity. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP = Seepage pit. 

spike/matrix spike duplicates. Typically, samples were shipped to the laboratory in batches of 
20, so that any one shipment might contain samples from several sites. Aqueous equipment 
blanks (EBs) were collected at an approximate frequency of 1 per 20 samples and sent to the 
laboratory. EBs were analyzed for the same analytical suite as the soil samples in that 
shipment. Aqueous trip blanks (TBs), for VOC analysis only, were included in every sample 
cooler containing VOC soil samples. The analytical results for the EB and TB samples only 
appear on the data tables for the last site sampled in any one shipment, although the results 
were used in the data validation process for all the samples in that batch. 

Table 3.4.2-1 presents the analytical results of the VOC QA/OC sample that was collected 
during the soil sampling assessment of DSS site 1 003. The QA/QC sample consisted of one 
trip blank used to document any VOC contamination that may have been attributed to shipping 
and field handling of the samples. An off-site laboratory analyzed the trip blank for VOCs. 
VOC concentrations in the trip blank were less than the detection limits for all analytes except 
1 ,2-dichloropropane. However, the concentration of 1 ,2-dichloropropane was below the 
practical quantitation limit, and was qualified as an estimated (J) value. 

All off-site laboratory results were reviewed and verified/validated according to SNUNM "Data 
Validation Levei3-DV, Rev 0 (SNUNM July 1994) or "Data Validation Procedure for Chemical 
and Radiochemical Data (AOP 00-03)" (SNUNM December 1999). In addition, SNUNM 
Department 7713 (RPSD Laboratory) reviewed all gamma spectroscopy results according to 
"Laboratory Data Review Guidelines" Procedure No. RPSD 02-11, Issue No.2 (SNUNM July 
1996). Annex C contains summaries of the off-site data validation results. The 
verification/validation process confirmed that the data are acceptable for use in this NFA 
proposal. 
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3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1 003, the Building 915/922 septic system. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for the Building 915/922 septic system, DSS Site 1003, is based 
upon the residual COGs identified in the soil samples collected from beneath the two seepage 
pits at this site. This section summarizes the nature and extent of contamination and the 
environmental fate of COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1003 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, gross alpha/beta activity, and radionuclides detected by gamma 
spectroscopy. No VOCs, PCBs, HE compounds, or cyanide were detected in any of the soil 
samples collected at this site. SVOCs considered to be COGs are: di-n-octylphthalate, pyrene, 
and bis(2-ethylhexyl)phthalate. No metals or radionuclides were detected above the 

· concentrations for the North Supergroup Area soils. If metal concentrations exceeded the 
maximum background screening value, or the nonquantifiable background value, then it was 
carried forward in the risk assessment process. However, the MDAs for U-235 analysis did 
exceed its respective background activity. Finally, gross alpha/beta activity did not indicate any 
significant radioactive contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system seepage pits. Possible secondary release mechanisms include uptake 
of COGs that may have been released to the soil beneath the seepage pits (Figure 4.2-1 ). The 
depth to the shallow groundwater system at the site (approximately 300 feet bgs) and to the 
regional aquifer (approximately 545 feet bgs) most likely precludes migration of COGs into the 
groundwater system. The potential pathways to receptors include soil ingestion, inhalation, or 
dermal contact which could occur as a result of exposure of the receptors to contaminated soil 
at the site. Annex D provides additional discussion on the fate and transport of COGs at DSS 
Site 1003. 

Table 4.2-1 summarizes COGs for DSS Site 1003. No evidence of contamination was found in 
soil samples collected at the site. All potential COGs were retained in the conceptual model and 
were evaluated in the human health risk assessments. The current and future land use for DSS 
Site 1003 is industrial (DOE et al. September 1995). 

The potential human receptors at the site are considered to be an industrial worker and a 
resident. The exposure route for the receptors are dermal contact, ingestion, and/or inhalation 
for all applicable pathways; however, this is a realistic possibility only if contaminated soil is 
excavated at the site. 
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Table 4Z·1 

Summary of Potential COGs for Former Building 915/922 Septic System (DSS Site 1 003) 

Number of COGs Greater than 
COG Type Samplesa Backaround 

VOCs 4 None 
SVOCs 4 bis(2-Ethylhexyl) phthalate 

4 Di-n-octylphthalate 

4 Pyrene 
PCBs 4 None 
HE 4 None 
RCRA Metals 4 None 
Hexavalent 4 None 
Chromium 
Cyanide 4 None 
Radionuclides 4 Uranium-235 
(pCi/g) 

aNumber of samples includes duplicates and splits. 
bFrom Dinwiddie September 1997· 

Maximum 
Background 

Limit/North Area Maximum 
Supergroupb Concentrationc 

(ma/ka) (ma/ka) 
NA NA 
NA ' 0.0385 
NA 0.133 
NA 0.167 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
0.18 ND (0.228) 

-------- ---

cMaximum concentration is the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(ma/ka) 
NA 

0.02099 
0.03951 
0.09270 

NA 
NA 
NA 
NA 

NA 

Not calculated 1 

-- --·--

l__ 

Number of Samples 
Where Background 

Concentration 
Exceedede 

None 
3 
1 
1 

None 
None 
None 
None 

None 
4 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities. 
COG = Constituent(s) of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
PCB = Polychlorinated biphenyls. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



The major exposure route modeled in the human health risk assessment is soil ingestion of the 
nonradiological COGs and direct gamma exposure for radiological COGs. 'The inhalation I ·· 
pathway is also included because of the potential to inhale dust. The dermal pathway is .....,, 
included because of the potential exposure of the receptors to the contaminated soil. 

No water pathways to groundwater are considered, and no intake routes through flora or fauna 
are considered appropriate for either the industrial or residential land use scenarios. Annex D 
provides additional discussion of the exposure routes and receptors at DSS Site 1003. 

4.3 Site Assessments 

Site assessment at DSS Site 1 003 included risk assessments for both human health and 
ecological. This section briefly summarizes the risk assessment results, and Annex D presents 
the risk assessment performed for DSS Site 1 003 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 003 poses no significant threat to human health 
under either the industrial or residential land use scenarios. After evaluating the existing data 
with respect to the presence of ecological exposure pathways, it was determined that no 
complete exposure pathways exist at the site. Therefore, ecological risks associated with DSS 
Site 1 003 were found to be of low significance. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at IDSS Site 
1 003. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1 003 has been recommended for a future industrial land use scenario (DOE et al. 
September 1995}. Because SVOCs, metals, and radionuclides are present, it was necessary to 
perform a human health risk assessment analysis for the site, which included all COGs 
detected. Annex D provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land use scenarios. 

In summary, the HI calculated for the nonradiological COGs is 0.00 at DSS Site 1003 under the 
industrial land use scenario, which is less than the numerical standard of 1.0 suggested by risk 
assessment guidance (EPA 1989}. The excess cancer risk for DSS Site 1003 COGs is 1 E-9 for 
an industrial land use setting. NMED guidance states that cumulative excess lifetime cancer 
risk must be less than 1 E-5 (Bearzi January 2001 ); thus, the excess cancer risk for this site is 
below the suggested acceptable risk value. Incremental HI risk, determined by subtracting risk 
associated with background from potential nonradiological COG risk (without rounding), is 0.00. 
The incremental excess cancer risk is 9.60E-10. The summation of the radiological and ' 
nonradiological risk from site carcinogens for the industrial land use is 6.4E-8. ...., 
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) 
In sumrQary, the HI calculated for the nonradiological COGs is 0.00 at DSS Site 1003 under the 
residential land use scenario, which is less than the numerical standard of 1.0 suggested by risk 
assessment guidance (EPA 1989). The excess cancer risk for DSS Site 1003 nonradiological 
COGs is 4E-9 for a residential industrial land use setting. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus, the 
excess cancer risk for this site is below the suggested acceptable risk value. Incremental HI 
risk, determined by subtracting risk associated with background from potential nonradiological 
COC risk (without rounding), is 0.00. The incremental excess cancer risk is 4.1 OE-9. Both the 
incremental HI and excess cancer risk are below NMED guidelines. The summation of the 
radiological and nonradiological risk from site carcinogens for the residential land use is 1.9E-7. 

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

4.3.2.2 Ecological 

An ecological risk assessment that corresponds with the procedures in the EPA's Ecological 
Risk Assessment Guidance for Superfund (EPA 1997} was performed as set forth by the NMED 
Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" (NMED 
March 1998}. An early step in the evaluation compared COC concentrations and identified 
potentially bioaccumulative constituents (see Annex D, Sections Ill, VI, Vll.2, and Vll.3). This 
methodology also required developing a site conceptual model and a food web model, as well 
as selecting ecological receptors, as presented in the "Predictive Ecological Risk Assessment 
Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" (IT July 
1998). The risk assessment also includes the estimation of exposure and ecological risk. 

All COGs at DSS Site 1003 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological exposures or constituents of potential ecological concern exist at the site. 
As a consequence, a more detailed ecological risk assessment is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 003 poses insignificant risk to human health under both industrial and 
residential land use scenarios, a baseline human health risk assessment is not required for the 
DSS Site 1 003. 

4.4.2 Ecological 

Because all COGs at DSS Site 1 003 are located at depths greater than 5 feet bgs and no 
complete ecological exposure pathways exist at the site a baseline ecological risk assessment 
is not required for the site. 
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5.0 NO FURTHER ACTION PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1003 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in soil at levels considered hazardous to human health for 
industrial and residential land use scenarios. 

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

Criterion 

Based upon the evidence provided above, DSS Site 1003 is proposed for an NFA decision 
according to Criterion 5, which states, "the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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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ANNEXA 
Septic Tank Sampling Results 

) 



Buildings 915 and 922 
Area 2 

Sample ID Nos. SNLA008412 and SNLA008597 
Tank ID No. AD89059R 

On June 25, 1992, aqueous and sludge samples were collected from the septic tank located(, 
southwest of Building 915. It was noted at the time of collection that the seepage pits we~, 
dry. The aqueous fraction for poly at biphenyls and chlorinated pesticides was · 
recollected on August 20, 1992 cause e the first analytical run failed to meet 
laboratory quality assurance c t ri ~ th r was insufficient sample available for a 
reanalysis. Analysis for high as also included in the analytical suite. Analytical 
results of concern are noted belo .. .,__. ~ 

• Total phenolic compounds were detected in the aqueous sample at a level of 
0.013 mg/L, which exceeds the New Mexico Water Quality Control Commission 
Regulations (NMWQCCR) discharge limit (NMDL) of 0.005 mg/L 

• Several Resource Conservation and Recovery Act (RCRA) toxicity characteristic 
(TC) metals were detected in the sludge sample, at elevated levels. These metals 
are also regulated under the NMWQCCR and the City of Albuquerque (COA) 
waste ordinance. TCLP sample preparation and analysis may be necessary to 
determine if any waste resulting from this tank is a characteristic hazardous 
waste. 

• Two metals regulated only under the COA wastewater ordinance and 
NMWQCCR were detected in the sludge sample at elevated levels: copper at 
2,040 mg/kg and zinc at 5,090 mg/kg. 

No other parameters were detected in the aqueous fractions above NMDLs, COA discharge 
limits, or RCRA TC limits that identify hazardous waste. 

Analysis for high explosives was requested after the holding time for aqueous samples had 
expired; therefore, results for explosives are qualified. The holding time was exceeded by 
13 days. 

During review of the radiochemistry data, the following item. was noted: 

• 226Ra was measured in the sludge sample at 0.671 pCi/mL, which does not 
exceed the investigation level calculated during this monitoring effort. However, 
this finding exceeds the U.S. D~artinent of Energy derived concentration 
guideline limit of 0.5 pCi/mL. 6Ra was measured at 0.001 pCi/mL in the 
aqueous sample. 
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Results of Septic Tank Analyses 
(LIQUID SAMPLES) 

Building No./Aru: 9151922 A·2 

Tank IDNo.: AD89059R 

Date Sampled: 6125192 

Sample ID No.: SNLA-008412 

Stete COA 

Measured Dlec:harg• Dlec:harge 

Analytical Parameter Concentration Limit Limit Comments 

Volatile Organics (EPA 624) (mg/1) (mQII) (mQII) 

T richloroethene 0.012 0.10 (TTC>-5.0) 

1 .2·Dichloroelhene (total) 0.0012 NR NR Below reoortina limit 

Toluene 0.0033 0.75 (TTC>-5.0) Below reoortlna limit 

Semivolatils Organics (EPA 625) · (mg/1) (mg/1) (mg/1) 

Di-n-butyl phthalate 0.0011 NR (TTC>-5.0) Below reoortina limit 

Bis(2·elhylhexyl)phthate 0.~1 NR . (TTC>-5.0) Below reoortlna limit 

Explosives (HPLCJ maiko (mo/11 (mo/11 

None detected above laboratory NR (TTC>-5.0) 

I reporting limits. 

Pesticides{EPA 608) (mg/1) (mg/1) (mOll) 

None detected above laboratory NR (TT0..5.0) Resamplecll008597 - none detected 

reporting limits. 

PCBs (EPA 608} (mg/1) (mg/1) (mOll) 

None detected above laboratory 0.001 (TT0=5.0) Resamoled 1008597 - none detected 

I reporting limits. 

Metals (mg/1) (mall) (mall) 

Arsenic NO (0.0050) 0.1 2.0 

Barium 0.11 1.0 20.0 

Caanium NO (0.00050) 0.01 2.8 

Chromium NO (0.010) 0.05 20.0 

'Copper 0.044 1.0 16.5 

Lead NO (0.0050) 0.05 3.2 

Manganese NO (0.010) 0.20 20.0 

Mercury NO (0.00()4()) 0.002 0.1 

Nickel - NR 12.0 

Selenium NO (0.0050) 0.05 2.0 

Silver 0.014 0.05 5.0 

Thallium NO (0.0050) NR NR 

Zinc 0.067 10.0 28.0 

Uranium NO (0.007) 5.0 NR 

Miscellaneous Analytes (mg/1) (moJI) (mOll) 

Phenolic Compounds 0.013 0.005 4.0 Exceeds State Limit 

Nitrates/Nitrites 021 10.0 NR 

Formaldehyde NO (0.050) NR 260.0 

Fkloride 0.46 1.6 180.0 

Cyanide NO (0.010) 0.2 8.0 

Oil and Grease 1.6 NR 150.0 

Radiological Analyses (oCIJI) (oCIJI) (pCit1) 

Racium 226 0.1 +I· 0.1 30.0 NR 

Racium 228 -10 -t-13 30.0 NR 

Gross~a 1 +1- 3 NR NR 

Gross Beta 9 +1-13 NR NR 

Tritium 337 +I· 583 NR NR 

NR • Not Regulated: ND(U). Not detected (Reporting Limit) · 
Noea: City and Slate Diocharga Limt. a .. lot -"-pu- onlr. City imt. app1r to chcha~ o1 aanit.,.,. ei!Uent and noo aeptic tri waola, mto imt. II'Pir ID a111uant chcharged oniD or -the_.,."' ... ground. 
Rel ... nceo. City o1 ~~~ NM s-U.. and w-- Control Ordinanco (tiiDOl. Section -3. and New Mexico War Ouahy Control Corn- ~lationa (11188), s.ction 3-100. 



Building No./Area: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Water Content 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium~234 

Thallium-208 

NO= Not Detected 
NA = Not Applicable 
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Results of Septic Tank Analyses 
(Sludge Sample) 

915/922 A-2 

AD89059R 

6/25/92 

SNLA008412 

Measured 
Concentration 

89.7 

~-0 

4650 

ND(96.7) 

154 

2040 

431 

126 

4.4 

---
5.0 

1500 

ND(9.7) 

5090 

13 

25 

9 

28 

15 

19 

8 

11 

I 337 I 
<0.0328 

<0.0157 

0.234 

0.0152 

0.0362 

0.671 

0.476 

0.00700 

± 2 Sigma 
Uncertainty Units 

NA % 

NA mg/kg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mg/kg 

13 pCilg 

25 pCilg 

12 pCilg 

26 pCilg 

14 pCilg 

29 pCilg 

14 pCilg 

33 pCi/g 

583 I pCiiL I 
NA pCilmL 

NA pCilmL 

0.0740 pCilmL 

0.00673 pCilmL 

0.00913 pCilmL 

0.105 pCilmL 

0.00406 pCilmL 

0.133 pCilmL 
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GORE-SORBER"' EXPLORATION SURVEY 
GORE-SORBER• SCREENING SURVEY 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 

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

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists ofthe following information (in duplicate): 

• Final report 

. 

• Chain ~f custody and analytical data table (included in Appendix A) 
• Stacked total ion chromatograms (included in Appendix A) 

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. · 

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

/frV.~ 
Jay W. Hodny, Ph.D. 
Associate 

Attachments 
cc: Andre Brown (W.L. Gore & Associates, Inc.) 
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Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 

J:\MAPPJNG\PROJECI'S\1096002S\020606R.DOC 

This document shall not be reproduced, except in jul4 without wriUen approval of W.L Gore & Associates 

ASIA • AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc. 
GORE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc. 



u 2 of6 
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REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

pore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s ): 5/8,9, 10, 14, 15,16,21/2002 
# Modules Retrieved: 131 
#Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: ~ 15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Date/Time Received by Gore: 5/17/2002@ 2:00PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: ...J 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138,-140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

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

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

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

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

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

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW · 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (AI) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 

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

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

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

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

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

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

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) ate included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). · 

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

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

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



UNITS 
)lg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,CI3&C15 

UNDEC 
TRIDEC 
PENTADEC 
1MBs 
135TMB 
124TMB 
ct12DCE 
t12DCE 
c12DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
I !DCA 
CHCl3 

lllTCA 
12DCA 

·CC14 

TCE 
OCT 
PCE 
CJBENZ 
14DCB 

BLANKS 
TBn 
method blank 

6 of6 

GORE-SORBER® Screening Survey 
Final Report 

KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (Cl1+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1 ,3,5-trimethylbenzene and 1,2,4-trimethylbenzene 
1 ,3,5-trimethylbenzene 
1 ,2,4-trimethylbenzene 
cis- & trans-1,2-dichloroethene 
trans-1 ,2-dichloroethene 
cis-1 ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1, 1-dichloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QAJQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION. CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 



GORE .. SORBER® Screening Survey Chain of Custody 

For W .L. Gore & Associates use only 
Production Order# __..1 09Lt.:U60A.U.Lm,._s.__ ______ _ 

\uoRE)f . . 
"'"·~· W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkron, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

1 nstructzons: c l ALLhdd ll ustomer must camp~ ete s a e ce s (Z 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER QI1AIN+ SEPTIC 

Address: ACCOUNTS PAYABLEMS0154 Site Address: *IV"..: 2llffTAFB, NM 

P.O.BOX 5130 ~\ P,.TLAr--1 D 
ALBUQUERQUENM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284~3303 Customer ~oject No.: 

FAX: .s-o~-~4- -:2.'=- I(.. Customer P.O.#: 28518 Quote##: 211946 

Serial # of Modules Shipped #of Modules for lnstallation _ill_ # of Trip Blanks _1_ 
( 

# 179087 - # 179144 ::.::= fFilt:D.'8711' ·• , .. ti:··H-;~"jq-3.~ Total Modules Shipped: 142 Pieces 
< • ." 1i ~ ~.~ ; :• )'1;,: ~ ;-; .... ·~,: ~v':~·:<"•· ,,: '·' · · ''' 

# 179150 - # 179233 :;::·::; ~·· .';Jlt~1'. Si ~--· *'t-1'}"·''"1t·· · TotaLModules:~eceiVed: 14"2- Pieces ili'!: o' ~' ·-1 ,,,,,,-~,,, >-l 'JI't'$· .. 
## - # 1-;t'ji "k ·lflffJ$;.,,·.,.- # Tota1 Modules lnst~lled~ ] "3 ·s- Pieces 

!< .• :--·,, ' j' ,.._,, 

# - # -.:'\ # ifJ.ff:l•ii;~·;-.. ~#f1ft7i'i::fi:;'J . Serial:.# of Trip Bhmks (Client Decides} ' .# 
'·.;:·:·'·' 

!-• .t ••• ; ' h : :~ . . :~ ... -~- ··- . - . +· ' . ' 

- # 41··· 11;lft:; ~ ·' #:''iiJf!J{~H: · # 4;·~M/.Z.'·ZPJ1:,• # # .. ·:·':·: c•l·• .' ' : . ..-, .. , , , '·- .. , ' · '· ' : . : 

- # l_';i:;: # - # # --# ··# 

# - # l':;,'i # . # .1# # # 

# - # ;,:·;; # - # # ·## # 
# - # .... ; # - # # # ## .. 

# - # (.:/ # - # # # # 

Prepared By: dL .~. r7l"l-- ' 41 ## 4# 

1zM~tZ--u. /dw~ Verified By: ·-# ·4# ·:## 

Installation PedormVd·By: 'U Installation Method(s) (circle those that ·apply): 

Name (please print): C 1~../s~ Gl v 'd 'I A ..,t/.1 · Slide Hammer Hammer Drill Auger 

Company /Affiliation: ~ ,.__; (._. I.,.; .v.. .-Other: 6~r"~~~ 
Jnstallatioil Star.tDate and Time:,4'/~Vo "Z-- I{) f?.ts-T : @PPM 
JnstaU~tion Complete'Date and Time: 5/ t./tJ 2-- . 10Cj f- D I c6@:PM .. 
Reti'iev.aTPerformeti·By: 

I 
Tohi1 Modules: Retrieved· Pieces. 

Name (please print): C-:t t..-15 r ILr o. u, _...; r-A .-..~ 4 Total Modules Lost in Field: PieceS 

Company/Affiliation: 1 s /') l-z/V ,.._._ Total Unused Modules Returned: Pieces 

Retrieval Start Date and Time: ~8/o7- I I AM PM 

Retrieval-Complete Date and. Titve;, I I : AM PM 
Relinquished By o--- 1./' w-- Date .Time Received B~,. M1Kit ~ ( .. UA A.P.A .... Date Time 

Affiliation: W.L .. Gore~ Assoc!tate~Jnc1 ,. J- l\-"'0 ;l: t"J,:W Affiliation: ~(4\~'"' LE.f. 3- r,- E>1. 
~elinquishedBy "/AldAu~.A .. I.:;()~M.1 

\.. Date Time Received B!' · Date Time 
~ffiliation: £,£~~ 0 I 0 

ic:.. J~·D"Z l ~~)~ Affiliation· --
Date Time Received B"·77.b"S/Lf£ ... ' 11-' -"-"R_,_/ Date Time elinquished By 

Affiliation Affiliation: ·w .L. 6/ore & Associ a", Inc. l5t?tJ~ ;l:ao 
GORE-SORBER ®Screening Survey is a regislered service mark ofW.L Gore &Associares,lnc. FORM8R.8 

1/08/01 



GORE .. SORBER® Screening Survey Chain of Custody 

For W L. Gore & Associates use only u 
1~2 

Production Order# -.L:10u.:9Zl.6 .... 002:u.<-5.__ ______ _ 

- W. L. Gore & Associates, Inc., Survey Products Group 
100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (4VO) 506-4780 

Jnstructwns: Customer must complete ALL shaded cells 
Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAY ABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUE NM 87185 U.S.A. 

Site Name: NON-ER DUAIN+ SEPTIC 

Site Address: iHVL 2Nf7AFB, NM 
J2 \ tz. TLA,..J c 

Project Manager: MIKE SANDERS 

Phone: 505-284-3303 

FAX:~--~~~o~~---~~S~4~--~ __ 6_1~~~--------
Customer Project No .. .;...: _________ ....;_ __ _ 

Customer P.O. #: 28518 __;,;;.;...._.;...._ __ __ Quote#: ""'2""'11_9_..4""'6 __ _ 

Serial # of Modules Shipped # ofMod1,1les fqr Installation ~ #of Trip Blanks 7 

# 179087 Pieces 

# 179150 PieC:es 
Pieces 

- # 179233 1::::·=·= tt~klEM!$.li;)~Ui\iffi:~t;q;:lT~~~Zfi;l!l TotaJ.Modriles Received: l4.z.-
- # # - # Total Modules Installed: l "3 ·s-# 

- # 1 :; ·;·; # - # Serial'-# of Trip Blanks (Client Decides) # 

- # 1-.=,:··:· # - · # · #5:<1it~!tt1tiW~ · # # 

_A · # · ,:;; # - # 4f,tff;ill'f1~~'2ff~D:t1~1- # # 
~.. - # :;::: # - # ~4# ·- # # 

# • # 1:-:.:-,.~: # - # ·# # . # 

# - # 1 .. ::-~::· # - # # # # 

# - # ·::::: # - # # # .# 

Prepared By: ca1111 .:ltf--_ # # '# 

.VerifiedBy: 7£_,1~./~/2.. ·"" '77)../A~~· ·# # # 

Installation Pefform~d-By-: ·U Installation Method(s) (circle those that apply): 

Name (please print): Cg.ls~ &l u 1 rJ I ,1-r" /.{ · Slide Hammer Hammer Drill Auger 

Company/Affiliation: ~A...JL.. /,.;~ Other: G:£:>~~.8e=: 
Installation Start Date and Time~4/~'!/o oz.,: I 0 e (Sf (!j:AJ PM 

lnstall~tion Complete Date .and Time: 5" / (./lJ '2.- 107? o I 6li0-PM 

.Retrieval Performed ·By: ' · · · Total Modules· Retrieved_· __ 1._' ~~---
Name ~lease print): C-IL-/Si:/2-'f 0.. u,,.J TAN/.{ Total Modules Lost in Field: 4 

Pieces 

Pieces 

Company/Affiliation: 1 ~ ,1"\J '-//U II--'\ Total Unused Modules Returned: j g Pieces 

Retrieval Start Date and Time: ~/8/-o7.-- 1 I AM PM 

Retrieval-Complete Date and Ti~;, I I : AM PM 

Relinquished By CJ-:-- 1.-' 4,1...__ Date Time Received B"· VIA..\ \lo s~ A<IVS Date Time 

Affiliation: W.L.Gore~Asso tate ,.J~c. J-4--ot- l'/.:UJ Affiliation:J $N"c\\A r &,\;?, [?'"'1J~ ' 
~elinquished By "'.A f,,(J I./I"' 1 J7,/, I'A.tl Date Time Received Byy..;·;__ _______ _ 

~ .. ffiliation: 'S"""c.\\o.. NL.U, G:\3S U ~-1-f-'t>~ D'l~~ Affiliation: , ,, 

Date Time 

elinquished By Date Time Received B"· ~fl,r.:t;~,~.f.L.v~7/f'./Lo%, Date 

Affiliation Affiliation: W.L. Ga. & Associates,41:c. 5-d'/-();. 
Time 

;&:3(J> 
GORE-SORBER ®Screening Survey is a registered service mark ofW.!- Gore & Associates, Jnc. FORM8R.8 
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- - ,.. 

GQRE .. SORBER® Screening Survey SITENAME&LOCATION · 

Installation and Retrieval Log 
.. ... 

~ 
.. 

! 1. of _4_. 

EVIDENCE OF lJQl.IID 
HYDROCARBONS (l..PH) MODULBlN 

LlNE MODULE~ JNSTAl.J...ATION RE.TRJEVAL or WATBR 

* DATE!I1M'E DATEITIME HYDROCARBON OOOR (ch#:Ck mel 
· (C~ck iis aJ)pror;rruu~) 

LPH ODOR . NONE YES NO 
1. 179087 14/z.lh.z oet~ tJs·ot-dL 1'JK11n v 
2- 179088 t "t? ~ 2"2.- f { 

3. 179089 tJe3o I 

4. 179090 oe~o 
s. 179091 . v o~cz. .... ~ ' / 
6. 179092. 0?5~ \i .~ ~a v ,_ 179093 (coo I 

8. 179094 /{)/tJ 

9. 179095 _/olg '\.V . ·, 
~ '\II-

10. 179096 _//~ 0 ~ t:JO .. 
11. 179097 f['S'I 
12. 179098 !~?.~ . 
13. 179099 124~ 
]4. 179100 ('Z-'54 I 

15. 179101 (~~ / 
11;, 

; 
179102 I'Y/1 ~.~6 

.\.. / 179103 ~~~ 
18. 179104 J4;;&./ 
19. 179105 ./ /431 
20. 179106 v !4-:l.o v L_ 
21. 179107 l~ift::z.. o'd 4_'! 'S-1'-DZ o·no 
22. . 179108 I 0~3 

, 

2.3. 179109 rJ'loo 
24. 179110 n'lo/ 
25. 179111 O'=tlt. 
26. 179112 / ' ()'f3~ " v 
27. 179113 4/25"/ooz f17_q{:; 5.-Jo..-ot o Bf 2.. 
28. 179114 I "o~~ 
29. 1?9115 o0Dc 
30. 179116 OtJto 
31. 179117 O~l_€, ~~~· 0 '117 
32. 179118 ()~IS' 5-u)-ilt o'f~5 

33. 179119 .01.Z:Z. 
34. . 179120 0'1"&1 
35. 179121 014-~ 
36. l7912.2. o'JA-7 
37. 179123 OftS~ ... ,, '( r o o'L 
38. 1:]9124 . /07,/p ~ ... J-a.;~l, .fl' ~~ 

·"\ }_ 1791'2.5 lr4:J I 

....... 140- 17912.6 /0~1.-
41. 17912.7 Jl()-:$. ,~ ro}l/ 
42. 179128 w )4'2--0 ~-rb-~')../o ll5 

GORE-SORBER ® Screening Survey is a regisrered service mark ofW,]... Gort & A.rsaciaru, 1~-

.. . . 

I 

• 
' 

COMMENTS 

1/Dct/~~~· ~~-s 
6-s-3 
o-s- 2... 

G.!\-( 
~ t:::s-4 

l/e~~igo~-GS -I 
I -'-A_ 

-3 
"''I -2 

.tn~c-~7- -S _, 
~ 
-'3 

•·. j. -2. 
. I 

~ I. 
l'oB l~/.2t.- -4 

' .. E 
-I 
-3 

v -::z. 
'//Df3j ~I- -S , 

-~ 
-4 
..... "2. 
..;..3 

. \If -r 
/D2.7/~5"3o- -s 

-"2.. 

--3 
--4 

1/ -l 
ILot_D!.~~- $ 

' 4 
2. 
\ 

v .3 
/t:J'Z9/~'~- I 

4 
3 

.. , _2, 
lieu/ t&ot ... , '1_2 

FORM29R.J 
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GORE .. SORBER® Screening Survey SITE NAME & LOCATJON 

lnstsllation and Retrieval Log 
I .. · . . 

of_.L 

EVIDENCE !JF LJQUJD 
HYDROC.AR:BONS (LPH) MODULE IN 

UNE MODULE# INSTALLATION 'RETRJEV AL. or WATER 
# DA1B/'JlME DATEITJME HYDROCARBON ODOR (cht!ckoru) 

(CMelc as_tiJ)propriar6) 

LPH ODOR NONE YES NO 
43. 179129 4fz~L()z. l4...-t'6 5'10'"'Z., I 0 'f/ 
44. 179130 I ..., 1437 ~ -10-oz I o & I 
45. 179131 1_4!/7- 5"-l•-o' I oS3 
46. 179132 f4!f(p J,' 
47.· 179133 ,lJ /~'CJ~ !)-IQ-p~....L \ \: 0" 

48. 179134 WU/o-z.. o~o5 ~-H ~~1.. 17. <-£.") 

49. 179135 l'f ./ 0914 ~17-5"{ 
so. 179136 rfl~ ~-IO-D'2- Jj_oS 
51. 179137 0'(32 ~-~~~ 

S2. 179138 CJ'i4~ Los\-
53. 179139 Jot9. 5"-/D-oz. 13 ,%.2. 

54. 179140 /C'Z.(,. Lo~J 
55. 179141 /Q'30 }..ost 

56. 179141 b3~ s--1o-ot (;'13 
57. 17914:3 II~ 6-la-o:t. II:~~ .. .. 
,. 

179144 /!4i-
':,.._.,/ 179150 · !l~o ....v-

·.M: 179151 _,II j/5!;' 54o~o1. ID5''-I 
179152 ~lt.'floz _osr4 !; -I 'f. oi,oci! "i "2 

62. 179153 I .I .... O'B1-2 
63. 179154 oe~ 
64. 179155 cr/D3 
65. 179156 ·"""· -r- Jli,~W r o~l 
66. 179157 qtf~ osrt'l-~ tt'f t<t 
67. 179158 0.3'1 
68. 179159 Of~ 
69. 179160 d11j 31-- ,r 9 r?~ 
70. 179161 k.U"tl o,r-lli·UZ. 1 o '2.~ 
71. 17.9162 /(0() 
72. 179163 }I/o 
73. 179164 II IE_ 
74. 179165 1('20 .,;J" 

75. 179166 1('24 0 s .. f.ll-t'l. 1/: ·~ 
76. 179167 II-~~ 05-1 ..,_,z. ,'tt:) lo 

77. 179168 r~;t 
78. 179169 }'1.';1 
79. 119170 J'iA-"2. 16s ... tl/-.oz. 1}:5) .... 
~0- 179171 l'!:J~ ~~~~- o& '/!f 
)_. 1791'72 /] "Z!E 0 ttt.'f.,-_ 
82. 179173 }'31. 'Z..' 0 551 
83. 179174 1?.40 " ~ 0 855 
84. 1'79175 ,II 14'2 g 5--lq .. D DB t'{ 

GORE-SORBtR ®Screening SuTlley is a registered servit;e mark of W.L. Gor~ & Am~t:iates, Int. 
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COMMENtS 

ilo24/~- ~~- 3 
~ I 

l/t;>'25""/ ~~~- J 
~ .v 3 

lo9!l'~~- f 
. 4. 

'2.. 
3 

~v !;; 

~~~(/ ~- "2.. 
I 3 

~ 
.... v. l 

127~/~X..·. 2.. 
'"3 
-4 

,>/ I 
1~. ~~ I 

.5 
3 
2. 

'If' 4_ 

l!G>B3.J ~?Q- 4 
'· I 

z. 
_\]/ 3> 

1/o~~ 1U.Io- I 
I 2.. 

4 
"3 
> ,v 
" 1//'2/)/ ~lA?;- :2. 

I 3 
.1-

,~ , 
/{;)34/(:,7/o- 4 

I 3 
2-

. ' v I 
I o~F.:"M2ts" ... ,y _4 

I 
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GORE~SORBER8 Screening Survey 
Installation and Retrie'\'al Log 

SITE NAME & LOCATION 

EVIDENCE O'F UQUID 
HYDROCARJ30NS (LPJ-1) 

LlNE MODULEI INSTALLATION RETRIEVAL 
DATE!TIME 

or 
HYDROCARBON ooon. 

(CMck o.s o.p~ro_p_riJ:Jr~) 

MOPULEIN 
WATER 

(cMclc.one) • # PA!En]ME COMMENTS 

LPH ODOR NONE · YES NO 
85. 179176 4}"2-~'2.. /431 
86. 179177 "/ I I " 144D ' z. 
87. I 
88. 
89. 179180 ., I 1 [Jl:ttt:} 

90. 179181 D~~ 1 . 
91. 4 
92. 179183 o'i43 l/ 
93. 
94. 179185 JL08 S~lf-cz. II il" 
95. 

, 
179186 /II$ 7 

96. 179187 11/CJ "2. 
97. 179188 ;;~z.lt ~~ ~ 
98. 179189 1/40 5-1),0'1, l7.. &~ .~If J . 
99. 
.]00. 179191 LZSD l -'Z.. 

179192 /3tJO ' -3 

)05. 179196 J45b ~ 

106. 179197 14~ 4 
101. 179198 Js-o2- "v · ~ 

110. 179201 /~"l¢ I "3 
111. l/9202 /~.!f ~ 

114. 179205 I ' tJ!C"J$' ·1 , _Jj 

us. 179206 o'b43 ~ . 1 

118. 179209 D95't.. l 4_ 
119. 179210 jt;Joa ~ 

120. 179211 1 &JQ9 '\V ~ 
121. 179212 _li;lft:. IS'-1~-01 () 'fo1 . ' ~v 1 

122. 179213 Jljo 'l..:l-~"0,. 1 J o~ lo95'"1'793J- ~ 
·~. 179214 }Ill,_ -~ . I -z.. 

...124. 179215 /f1.,2. 5'-~ID-i>~ li :U .,V I 
125. 

~~1_26_._._17~9=21~7--~-"'~V--~l~.~~Y-=5'~1~~-D~~~-~D~iL~S=-~---~--~--~~--~--~~·~,~~----'~v~r 
GORE-SORBER ®Screening Survey is a regisrtrtld service mark afWL Gcm1 & As.sotiateJ, Jnc. FORM29R.J 
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GORE-SORBER® Screening Survey SlTE NAME & LOCATION 

lnstallatiori and Retrieval Log 

"' 
} ~of__L. 

- EVIDENCE OF UQlnD 
HYDROCARBONS (LPH) MODULE IN 

UNE MODULE# lNSTALLATION RETRIEVAL or WATER 
> • 

·* DA'f.EfllME DATEfTJMc HYDROCARBON ODOR ( checlc ont) 
(C/vck as appropriate) 

LPH ODOR NONE YES NO 
127. 179218 ~It/oz. I?~ s .. f .. pol._L 0 "lil 
128. 179219 IZ~t 5 ·IC.-c2. D"i5D I 

.l29. 1'79220 lsi,~z. ~~ 5-21-ol 01:5, 
130. 179221 I ., 08'o.-1 r 
131. 179222 rfft/1· 
132. 179223 CJ'11 i" 
133. 179224 a9z.(, ,· 

134. 179225 CJP~ "'V 
135. 179226 tJ&f4D 5'-1.l-o l,(B !» 1 
136. 179227 

. 
137. 179228 
138. 1792.29 
139. 179230 
140. 179231 
141. . 179232 
142. 179233 

'\.· ). 
~144. 

~145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
15'7. 
158. 
159. 
160. 
161. 

162. 
163. 
164. 

. 65 • 
~ 

-166. 

167. 
168. 

GORE-SORBER ® Sr;reenmg SllTl'ey iJ a reg~le:red servict mark QfW .L Gore & Associares, Inc. 

I 

COMMENTS 

lltl14/~CS-7 
··~ -4 

/t'81. 6t£ro -J 
-J' 
-z. 
-4 _, 
-s:-

'v 

. '.· 

,. 

' ~ 

'FORM 29R.l 
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~s sl\-~ 
IOO~ 

~ 

DATE 
ANALYZED 

5/28/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 

: 5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5129/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5129/2002 

5130/2002 
Page: 3of 12 

SAMPLE 
NAME 
MDL= 

.179172 
179173 
179174 
179175 
179176 

'179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 

BTEX, ug BENZ, ug 
0.03 

nd nd 
0.39 0.09 
0.03 nd 

nd nd 
0.19 0.08 
0.34 0.14 
0.08 nd 
0.03 nd 

nd nd 
0.00 nd 
0.09 nd 
· nd nd 

nd nd 
nd nd 
nd nd 

0.60 0.18 
0.02 nd 
0.02 nd 
0.06 nd 
0.10 nd 
0.01 nd 

nd nd 
0.04 nd 
0.04 nd 
0.02 nd 
0;03 nd 
0.07 nd 

nd nd 
0.00 nd 
0.02 nd 
0.02 nd 
0.04 nd 
0.27 nd 
0.12 nd 

nd nd 
0.03 nd 
0.06 nd 
0.07 nd 

GORE SORBER SCRE~?URVEY ANALYTICAL RESULTS 
SANDIA NATI • BS, ALBUQUERQUE, NM 
GORE STANDA ARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

TOL, ug EtBENZ, ug mpXYL, ug oXYL, ua C11, C13, &C15, ug UNDEC, ug 
0.02 0.01 0.01 0.01 

nd nd nd nd 0.05 
0.18 nd 0.09 0.03 0.19 

nd nd 0.03 nd 0.00 
nd nd nd nd 0.05 

0.10 nd 0.02 nd 1.20 
0.11 nd 0.07 0.03 0.10 
0.05 0.01 0.02 nd 0.14 
0.03 nd nd nd 0.07 

nd nd nd nd 0.04 
nd nd bdl nd 0.10 

0.08 nd 0.01 nd 0.08 
nd nd nd nd 0.08 
nd nd nd nd 0.09 
nd nd nd nd 0.05 
nd nd nd nd 0.05 

0.30 0.03 0.06 0.03 0.15 
nd nd 0.02 nd 0.10 
nd nd 0.02 nd 0.07 

0.03 nd 0.03 nd 0.11 
0.04 nd 0.05 nd 0.08 

nd nd 0.01 nd 0.11 
nd nd ·nd nd 0.07 
nd nd 0.04 nd 0.08 
nd nd 0.04 nd 0.08 
nd nd 0.02 nd 0.09 
nd nd 0.03 nd 0.15 

0.04 nd 0.03 nd 0.09 
nd nd nd nd 0.05 
nd nd bdl nd 0.08 
nd nd 0.02 nd 0.04 
nd nd. 0.02 nd 0.04 

0.04 nd nd nd 0.06 
0.22 nd 0.03 0.02 0.29 
0.09 nd 0.03 bdl 1.28 

nd - nd nd nd 0.02 
nd nd 0.03 nd 0.04 

0.04 nd 0.02 nd 0.09 
0.04 nd 0.03 nd 0.01 

-

No mdlls available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 

0.03 
0.10 

bdl 
0.05 
1.12 
0.08 
0.06 
0.03 
0.02 
0.03 
0.03 
0.04 
0.03 

bdl 
0.03 
0.05 

bdl 
0.04 
0.05 
0.02 
0.04 

-0.03 
0.04 
0.04 
0.04 
0.05 
0.04 
0.03 
·o.o3 
0.04 
0.03 
0.04 
0.06 
1.13 
0.02 
0.04 
0.04 

bdl 
-

4. 

TRIDEC, ug PENTADEC, UQ ,I TMBs, ug 
0.01 0.02 I 

0.02 bdl nd 
0.04 0.05 0.09 

bdl bdl 0.00 
bdl bdl nd 

0.06 0.03 0.04 
0.02 bdl '0.14 
0.03 0.05 0.00 
0.02 0.02 0.04 
0.01 bdl 0.00 
0.02 0.05 0.00 
0.02 0.03 0.00 

bdl 0.04 0.00 
0.02 0.04 0.00 
0.01 0.04 nd 

bdl 0.03 0.04 
0.05 0.05 0.11 
0.02 0.07 0.00 
0.03 bdl 0.00 
0.03 0.04 0.00 
0.01 0.05 0.00 
0.02 0.05 0.00 
0.01 0.02 0.00 

bdl 0.04 0.00 
0.02 0.02 0.00 
0.02 0.03 0.00 
0.04 0.06 0.04 
0.03 0.03 nd 
0.01 bdl 0.00 
0.02 0.03 0.00 

bdl bdl 0.001 
0.01 bdl 0.00 
0.02 bdl 0.031 
0.14 0.09 0.00! 
0.08 0.07 0.03 

bdl bdl nd' 
bdl bdl 0.00 

0.03 0.03 0.00 
0.01 bdl 0.001 --

CCT_CCXrpt 
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"· 
SAMPLE 

NAME 
MDL= 

1_7!H72 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
.179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 

513012002 
Page; 7.of 12 

124TMB, ug 135TMB, ug 
0.03 0.02 

nd nd 
0.06 0.03 

bdf bdf 
nd nd 

0.04 bdf 
0.10 0.04 

bdl bdl 
0.04 bdf 

bdf bdf 
bdf bdf 
bdf nd 
bdf nd 

. bdf nd 
nd nd 

0.04 nd 
0.09 0.02 

bdf nd 
bdl bdl 
bdf bdl 
bdf bdl 
bdl nd 
bdl nd 
bdf bdf 
bdf bdf 
bdf nd 

0.04 bdl 
nd nd 
bdl nd 
bdf nd 
bdl nd 
bdl nd 

0.03 bdf 
bdl nd 

0.03 bdl 
nd nd 
bdl bdl 
bdl bdl 
bdl bdl 

ct12DCE ug 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

,......., 
GORE SORBER SCREII. ;SURVEY ANALYTICAL RESULTS 

SANDIA NATI~BS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, l)g c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

r)d nd 0.00 nd bdl 
rid nd 0.09 0.03 0.06 
nd nd 0.00 nd bdf 
nd nd 0.00 nd bdf 
nd nd 0.05 0.02 0.02 
nd nd 0.10 0.06 0.04 
r\d nd 0.06 0.02 0.03 
nd nd 0.06 0.02 0.04 
rid nd 0.07 0.02 0.05 
r\d nd 0.00 nd bdl 
nd nd · 0.00 nd bdl 
nd nd 0.00 nd bdf 
nd nd 0.00 nd bdf 
rid nd 0.00 nd bdl 
11d nd 0.02 nd 0.02 
nd nd 0.05 0.02 0.03 
nd nd 0.00 nd bdf 
nd nd 0.00 nd bdf 
rid nd 0.07 0.02 0.04 
rid nd 0.00 nd bdf 
nd nd 0.05 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdf 
nd nd 0.10 0.03 0.07 
nd nd 0.05 0.02 0.02 
nd nd 0.11 0.04 0.07 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.02 nd 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 0.03 bdl 
nd nd 0.11 0.04 0.07 
nd nd 0.13 0.05 0.07 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd __ Q.05 0.02 0.03 

·-

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

,......, 

"·~ 

MTBE, UQ 11DCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd · nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd' 
nd nd nd nd 
nd nd nd ndl 
nd nd nd nd1 
nd nd bdl ndl 
nd nd 0.05 nd1 
nd nd 0.02 ndi 
nd nd 0.03 nd1 
nd nd nd nd, 
nd nd nd ndl 

CCT_CCXrpt 



SSStt~ 
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' 
SAMPLE 

NAME 
MDL-

.17~172 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 

-
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TCE, ug 
0.02 

nd 
· nd 

nd 
nd 
nd 
nd 
nd 

0.13 
0.08 
0.11 
0.15 
0.59 

nd 
0.06 

nd 
0.13 

nd 
0.06 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

1.49 
4.14 
4.72 
2.89 

nd 
nd 

OCT,ug PCE, uo 
0.02 0.01 

nd nd 
0.14 0.02 

nd nd 
nd 0.04 
nd 0.03 

0.09 0.02 
nd 0.01 
nd 0.07 
nd 0.02 
nd 0.03 
nd 0.04 
nd 0.08 
nd nd 
nd nd 
nd nd 
nd 0.08 
nd 0.11 
nd 0.02 
nd bdl 
nd 0.03 
nd 0.03 
nd 0.08 
nd 0.04 
nd nd 
nd nd 
nd nd 

0.09 nd 
nd nd 
nd 0.09 
nd 0.12 
nd 0.12 
nd 0.09 
nd 3.01 
nd 6.74 
ild 2.69 
nd ·2.57 
nd nd 
nd nd 

14DCB, uo 
0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREr URVEY ANALYTICAL RESULTS 
SANDIA NATI~SS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTlAND AFB, NM. 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

CHCI3, uo CCI4, uo CIBENZ, uo 
0.03 0.03 0.01 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.05 nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd · nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd 0.03 nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd 0.03 nd 
nd bdl nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd' 
nd nd nd 
nd nd ndl 
nd nd nd. 
nd nd nd 

0.05 nd nd 
nd nd ndi 

·-

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual cOmpounds were reported as bdl. 

-• 

CCT_CCXrpt 
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TIC - SITE CCX - PRODUCTION ORDER #10960025 
In Numerical Order 
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TIC - SITE CCX - PRODUCTION ORDER #10960025 
In Numerical Order 
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DSS 
s~~ 

JD 

I" 

) 

t 

Site: ~I sampling -

' 

SamoleiD 

059928-004 8211m78-SP1-E.B 

059926-006 829XI27EI-SP1.EB 

059926-007 $29XI276,SP1 ~EB 

059903-002 671 0/1 034-SP1-BH 1-14-5 

059904-002 671011 034-SP1-BHM9·S 

059905-002 803/1 052..SP1-BH 1•22-·S 

059906-002 803/t052-SP1-BH1-27-S 

059907--002 829X1276-SP1-BH1-8-S 

059908-002 829XJ278-SP1-BH1-13•S 

059.910-002 829X/27Q'-BP1·BH 1-8-0U 

059912-002 915.922.11003-SP1-BH 1·27 ..S 

059913,.002 915·922/1003-SP1·8H1•33-S 

059914-002 915-922/10Q3·SP2-BH1·26-S 

059915-002 915-922/1003-SP2-B,H1-31..S 

Validated By: p(,/~ 

I 
til 

( 
8 
> ~ 

AIIQC 
aCCi3Pt8nce 
criteria were 

met. No data will 
be qualified. 

a•tnp•• - •n•y• """nu•• J 

ARCOC: 60572t.r7 --

I 
I I l I 

,£ I I ..... 

i ct1 S' a ~ 
~ 

ill' .... ::r: 
"; ('jl ~ 
~ o; ... 
~ .... 

P2 

J 

333UJ,B 

J :333W,B 

J 333UJ,B J 

333UJ,B 
AIIQC 

333UJ,B acceptance 
ctlteHa were 

333UJ;B met. No data will 
be qualified. 

J 333UJ;B 

333UJ,B 

333UJ,B 

- - ~ --·----· ····--

§ I I i 
I 

i I '6 i l i l I ~ ... I -~ N 

i -~ 
u 

:I ; :z j I t;; i m ,... ; 
.... 

R,P2 

UJ, HT 

J,B 

J J J UJ.,A2 

J J 

J J J 

J, B3 J J 

J J 
AIIQC 

J,B3 .J J J acceptance 
criteria were 

J J met. No data will 

J,B3 J J J 
be qualified. 

J J J 

J J J 

J J J 

Date: 12/04/02 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 871 23 
Phone: 505-299-5201 
Fax: 505-299-6744 
EmaiJ: minteer@aol.com 

MEMORANDUM 

OATE: 12/04/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605728, 605729 
GEL SDG # 67794 and 67798 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471n470 (Hg), SW~846 9012A (total CN) and SW-846 
7196A (hexavalent chromium). 
Problems were identified with the data package that resulted in the qualification of data. 

JCP-AES- Metals Batch# 204452 (Samples67794-012 through -022) 
Selenium was detected in the CCB at a value> DL but< RL. The sample results for 
67794-015, -017 and -019 were detect,< 5X the blank value and will be qualified "J, 
B3". 

Sample 67794-012 had an arsenic value < 5X RL. The difference between the 
sample result and the duplicate result was > RL. All associated sample results were < 
5X RL (excluding 67794-013, -015, -016 and -018) and will be qualified" J". 

The duplicate RPD for chromium (40%) and lead (45%) was> QC acceptance criteria 
(35%). All associated sample results were > 5X RL and will be qualified "J". 

ICP-AES- Metals Batch# 204455 (Sample 67798 -010) 
Chromium was detected in the MB at a value > Ol but < RL. 
Sample 67798-010 had a value> DL, < RL and < 5X the blank value and will be 
qualified "J, B". 

Hexavalent Chromium- Batch #205618 (Sample 67794-012} 
The MS %R (63n1%) were< QC acceptance criteria (75-125%). Sample 67794-012 
was non-detect and will be qualified "UJ, A2". 



) 
.Hexavalent Chromium - Batch # 204193 (Sample 67798-009) 
Sample 67798-009 was received by the laboratory and analyzed after the holding 
time had expired but within 2X the holding time. The sample result was non-detect 
and will be qualified "UJ, Hr. 

Data are acceptable and QC measures appear to be ad~quate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section and as follows: 

Sample 67794-015 was received in a broken container in a Ziploc bag. It is not 
known what affect this will have on the data and therefore, no data will be 
qualified. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as mentioned above in the summary section 
and as follows: 

. ICP-AES- Metals Batch# 204452 (Samples 67794-012 through -022) 
Selenium was detected in the CCB at a value > DL but < RL. All associated sample 
results (excluding 67794-015, -017 and -019) were non-detect and will not be 
qualified. 

Chromium was detected in the EB at a value > DL but < RL. All associated sample 
results were> 5X the blank values and will not be qualified. 

ICP-AES - Metals Batch # 204455 (Sample 67798 -01 0) 
Barium, cadmium and arsenic were detected in the CCB at values> DL but< RL. The 
sample results were non-detect and will not be qualified. 

Hexavalent Chromium - Batch # 204193 (Sample 67798-009) 
Hexavalent chromium ~as detected in the CCB at a value > DL but < RL. The sample 
result was non-detect and will not be qualified. 

Total Cyanide- Batch# 206136 (Sample 67794-022) 
Total cyanide was detected in the MB at a value> DL but< RL. The sample result 
was non-detect and will not be qualified. · 

Laboratory·Control Sample/Laboratory Control Sample Duplicate (lCS/LCSD) Analyses 

All Analyses: The LCS/LCSD met QC acceptance criteria. 



Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AES- Metals Batch# 204455 (Sample 67798 -010) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

CVAA-Hg Batch# 204420 (Sample 67798-010) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Total Cyanide (Batch #205123) and Hexavalent Chromium (Batch# 205618/204193) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except as mentioned above 
in the summary section.and as follows: 

ICP-AES- Metals Batch# 204452 (Samples 67794-012 through -022) 
Sample 67794-012 had an arsenic value< SX RL The difference between the 
sample result and the duplicate result was> RL. Sample 67794-013,-015, -016 and-
018 had values> 5X RL and will not be qualified. 

ICP-AES- Metals Batch# 204455 (Sample 67798 ~010) 
The sample used for the replicate was of similar matrix from another SNl SDG. No 
data will be qualified as a result. 

CVAA-Hg Batch# 204420 (Sample 67798-010) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data wiU be qualified as a result. 

Total Cyanide <Batch #205123) and Hexavalent Chromium (Batch# 205618/204193) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

ICP Interference Check Sample (ICS) 

ICP-AES (All batches): The ICS-AB met QC acceptance criteria. 

All Other Ana•vses: No ICS required. 

ICP Serial Dilution 

ICP-AES (All batches): The serial dilution met QC acceptance criteria. 



) 

) 

} 

, ICP-AES- Metals Batch# 204455 (Sample 67798 -010) 
The sample used for the serial dilution was of similar matrix from another SNL SDG. 
No data will be qualified as a result. 

All Other Analyses: No serial dilutions required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

ICP-AES: All soil samples were diluted 2X. 

All Other Analyses: No dilutions were performed. 

Other QC 

All Analyses: An equipment blank and a field duplicate were submitted on the ARCOC. There 
is however no "required" procedures for validating a field duplicate. No field blank was 
submitted on the ARCOC. 

It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

l 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax': 505-299-6744 
Email: rninteer@aol.com 

MEMORANDUM 

DATE: 12/03/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605728, -729 GEL SDG # 67794, -98 
Projectrrask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03·. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260A/B (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

SVOC- Batch# 204423 (Sample 67794-012 through -022) 
The initial calibration had a correlation coefficient< 0.99 but> 0.90 for pyrene (0.982). 
Sample 67794-012, -014, -015 and -020 had pyrene values> DL and will be qualified" J". 

~he CCV had a %0 > 40% with a positive bias for bis(2-ethylhexyl)phthalate. All associated 
sample results (excluding sample 67794-012 and -19) had values> DL and will be qualified 
"J". 
The CCV had a o/oO > 20% with a positive bias for benzo(g,h,i)perylene (22%). Sample 
67794-015 had a value> DL and will be qualified "J". 

The MB had a bis(2-ethylhexyl)phthalate value > DL but < RL. All associated sample results 
(excluding sample 67794-012 and -19) had values> DL, < RL and< 10X the blank value 
and will be qualified "U, 8" at the RL. 

HE - Batch # 205512 (Sample 67798-007) 
No MSO, LCSD or replicate was extracted with this batch. As there is no measure of 
precision all the sample results will be qualified "P2". 
The sample had a value for tetryl > DL but< RL. The confirmation RPD was> 75% and 
therefore the sample result will be qualified "R". 

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



Holding Times/Preservation 

) All Analysis: The samples were properly preserved and analyzed within the method prescribed 
holding time except as follows: 

J 

voc 
It should be noted that the sample Review and Receipt form indicated that the VOC 
containers/vials had headspace. It is not known what affect this will have on the 
samples and therefore, no data will be qualified. 

SVOC, PCBs and HE 
Sample 67794-015 was received in a broken container in a Ziploc bag. It is not known 
what affect this will have on the data and therefore, no data will be qualified. 

Calibration 

All Analysis: All initial and continuing calibration acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

VOC Batch # 204483 
Vinyl acetate had %0 > 20% but < 40% in all the CCVs preceding the samples. All 
associated sample results were non-detect and no data will be qualified. 
Carbon disulfide had %0 > 20% but < 40% in the CCV preceding sample 67794-006. The 
sample result was non-detect and no data will be qualified. 

VOC Batch # 204910 
Carbon disulfide had %0 > 20% but< 40% in the CCV preceding the samples. All associated 
sample results were non-detect and no data will be qualified. 

SVOC- Batch# 204423 (Sample 67794-012 through -022) 
The initial calibration had a correlation coefficient< 0.99 but> 0.90 for pyrene (0.982). All 
associated sample results (excluding sample 67794-012, -014, -015 and -020) were non
detect and will not be qualified. 

The CCV had a %0 > 40% but < 60% with a positive bias for bis(2-ethylhexyl)phthalate 
(40.4%). Sample (>7794-012 and -19 were non-detect and unaffected by a positive bias. No 
data will be qualified. 
The CCV had a %0 > 20% with a positive bias for benzo(g,h,i)perylene (22%). All associated 
sample results (excluding 67794-015) were non-detect and unaffected by a positive bias. No 
data will be qualified. 
Several other compounds in the CCV preceding the samples had a %D > 20% but < 40% 
(see OV worksheet). All associated sample results were non-detect and no data will be 
qualified. 

SVOC- Batch# 204661 {Sample 67798-005) 
The initial-calibration had a correlation coefficient< 0.99 but> 0.90 for pyrene (0.982). The 
sample ~esult was non-detect and will not be qualified. 

The CCV had a %0 > 40% but < 60% with a positive bias for bis(2-ethylhexyl)phthalate 
(51%). Several other compounds in the CCV preceding the samples had a %0 > 20% but< 
40% (see OV worksheet). The sample results were non-detect and no data will be qualified. 
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Blanks 

All Analysis: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria 
were met except as mentioned above in the summary section and as follows: . 

VOC Batch # 204483 
Sample 67798-004 (TB) had a 1 ,2-dichloropropane value > DL but < RL All associated 
sample results were non-detect and no data will be qualified. 

SVOC- Batch# 204423 (Sample 67794-012 through -022) 
The MB had a bis(2-ethylhexyl)phthalate value> Dl but< RL Sample 67794-012 and -019 
were non-detect and will not be qualified. 
The EB had a diethytphthalate value > DL but < RL. All associated sample results were non
detect and np data will be qualified. 

Surrogates 

All Analysis: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analysis: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Anatysis 

All Analysis: All MS/MSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC Batch# 204910 
No MSIMSD was reported for this batch. The LCS/LCSD met all QC acceptance criteria for 
accuracy and precision. No data will be qualified.-

SVOC- Batch# 2'04423 and 204661 
Several compounds (see DV worksheet) had %R < QC acceptance criteria {75- 125%}. 
Using professional judgment, no data will be qualified. 

SVOC ;.. Batch # 204661 
It should be noted that only 500ml (DF=2x) of sample was used for the MS/MSD. It is not 
known what affect this would have on the extraction procedure and no data will be qualified. 

PCB Batch # 204654 
It should be noted that the sample used for the MS/MSD was of similar matrix from another 
SNL SDG. Only 500ml (DF=2x) of sample was used for the MSIMSD. It is not known what 
affect this would have on the extraction procedure. No data will be qualified. 

laboratory Control Samples (LCS/LCSD) Analysis 

All Analysis: The LCS/LCSD acceptance criteria were met with the following exceptions: 

VOC Batch# 204483 and 204910 
The QC acceptance criteria for the LCS were met by the successful analysis of a second 
source CCV. 
It should be noted that no compound was associated with internal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 
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SVOC - Batch # 204423 and 204661 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

HE- Batch# 205512 (Sample 67798-007 (EB)) 
The LCS %R was slightly below QC acceptance criteria for 3-nitrotoluene and 4-nitrotoluene 
(see DV sheet). However, a MS was performed on sample 67798-007 _and all the %Rs were 
in criteria. There was no more sample remaining to perform a re-extraction. Using 
professional judgment, no data will be qualified. 

Detection Limits/Dilutions 

All Analysis: All detection limits were properly reported. Samples were not diluted. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

PCB: All confirmation acceptance criteria were met. 

HE - Batch # 204696(Sample 67794-012 through -022) 
The sample results were non-detect and therefore no confirmation analysis was required. 

OtherQC 

VOC: A trip blank, equipment blank and a field duplicate were submitted on the ARCOC. There is 
no "required" validation procedure for assessing field duplicates. 
It should be noted that vinyl acetate is on the TAL for soils but not for waters. 

SVOC. PCB and HE: An equipment blank and a field duplicate were submitted on the ARCOC. 
There is no "required" validation procedure for assessing field duplicates. 
No field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

_) 



Analytical Quality Associates, Inc. 

) 

616 Maxine NE 
Albuquerque, NM 87123 
Pho1;1e: 505-299-5201 
Fax: 505-299-6744 
Ema:tl: minteer@aol.com 

MEMORANDUM 

DATE: December 04, 2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site:' DSS soil sampling 
ARCOC 605728 and 605729 
GEL SDG # 67794 and 67798 Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNUNM ER 
Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross Alpha/Beta). No problems were identified with the data package that 
resulted in the qualification of data. 

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

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved with the following exception: 

Sample 67794-015 was received in a broken container in a Ziploc bag. It 
is not known what affect this will have on the data and therefore, no data 
will be qualified. 

Calibration 

All Analyses: The case narrative stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank or equipment blank at 
concentrations > the associated MDAs. 



Matrix Spike (MS) Analysis 

~ The MS/MSD analyses met all QC acceptance criteria. 

Batch# 204950 (Sample 67798-011) 
The sample used for the MS/MSD was of similar matrix from another SNL SDG. 
No data will be qualified. 

Laboratory Control Sample (LCS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Batch# 204950 (Sample 67798-011) 
The sample used for the replicate was of similar matrix from another SNL SDG. 
No data will be qualified. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

,.j All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

Alf detection limits were properly reported. No samples were diluted. 

Other QC 

An equipment blank and a field duplicate were submitted on the ARCOC. There are no 
"required validation procedures for a field duplicate. No field blank was submitted on 
the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



-.., 
Site/Project: DJJ Jo1/ Ja.mpi11J 

Data \.,~atlon Summary 
Project/Task#: 1.),J3. OJ, 03. o.;l. #ofSamples: ~a. f/ 1/ Matrix: .Soil Ff ~~~--

ARICOC#: b OS 7~ 8, /.,OS 'JJ-9 
} 

Laboratory Sample IDs: b 77 9ij - QO I -#.rv - Od.d. 

Laboratory: 9 £ )... 

Laboratory Report #: ~ 7 7 9 N 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Labc>ratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

_ .• ---·- Organics 

voc SVOC 

v v 
v v 
v 

v 

Check (..J} = Acceptable 
Shaded Cells "' Not Applicable (also "NA ") 
NP = Not Provided 

Oili~=-----------------

Co 7 7 q B - JJQJ__}n_ru - 011 

Analysis 

Inorganics 
RAD GFAA/ I CVAA 

ICP/AES CN 

..; v v v 
...; v v 

v v' 

v 

v v 

!'If./ 

JS tt.c.eJ~ m.,de ,s;ploc, c..r 

Reviewed By: tX.JW Date: )Q. Q,Y. Or:) 

B-12 
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Holding\..e and Preservation 

001 
L~ 

Site/Project: 00.) ~OJ) SfAn1,P/I'j ARICOC#: I,QS/~81 -~q LaboratorySampleiDs: tp7'79;y -..ez; ~ru -or)"!' 
Laboratory: ft ~ A Laboratory Report #: b 77 9u . k 719 8 - 0 o 1 .M 17.J - 0 1/ 

#ofSamples: ~d. f/ 1/ Matrix: __ Sai/J r/ 1/w 

Sample ID An.-lytlcal HoldlJ\9 Time Days Holding Preservation Preservation 
Method Criteria Tfmew•• Criteria [)4tflcleney Comments 

.. Exceeded 
.sw~ 8J~fo 

b 7798- OCJ9 71'1~~ dJY Aout:S 'Avu~ /o Nf:l- /VA' u.;; 11 r 
lj . .<S" B.'IO 

' f. O!t.. /,Y I .lO 
·~-----.;;... ----------~ --

Reviewed By: /XJ~ Date: I o2 · 0 N · 0 e 

n ,., 



-.., 
Volatile Or~ics (SW 846 Method 8260) L age 1 of2 

ARICOC#: bOS7J8 -c/.9 #ofSamples: 11 Matrix: So1)J 
I 

Site/Project: Q~ j Jo!{ Jamphj 
Laboratory: _ _;9;t..:~:.!.J/..~---- Laboratory Report #: b 7 7 9 't Laboratory Sample IDs: (, 77 9 H - 0 0 I lh ru - 01/ 

Methods· 0W ~ 8Nfo 8tlfoO~ 

T c Mtfl. IS CAS# Name 
L RF 

1 71-SS-6 1,1 !-trichloroethane /0.10 
2 79-34-5 1,1,2,2-tetracbloroethane 0.30 
2 79-0o-5 I 1,2-tricbloroethane 0.10 
l 75.34-3 1· i .,diehloroedtan~ 0.10 
l 75-35-4 1.1 -dJcliJoroethen• MO 
1 107·06~2 1.l~~hlol'Oetiinne ! 0.10 

I 540-59..() 1,~--iUihlorodhen~tota!l 0.01 
J 78"!t7-5 1.2-dtclilo~J'())!lltle \/0,01 

1 78-93·3 2-bU&non~ (NmK) 
1(16-xblk) v' O.Ol 

1 110-75-8 2-chloroethyl vinyl ether 
2 591-78-6 2-hexanone {M!;lK) /0.01 

2 108-10-1 4-methyt-2~pentanone 
iCMIBK) 0.10 

1 67-64-l ncetone{lO:dillg_ o.ot 
l 71-43-2 behzeJi~ o.so 
I 7.5-27-4 bromodichloromethane 0.20 
3 75-25-2 bromotbrnt 0.10 
1 '14-1!3-9 lftromomethane 0,10 
I 75-B..O carbon disulfide 0.10 
1 56-23 .... 5 / caroon teh'itcblorlde 0~10 
2 108-~1 clil~ro~e 0.50 
1 75,()0-3 chloroetharte O.ot 
1 /':7-66~3 ·· cliJProt«<i'li• .. 0;20 

I 74-87-3 chloromethane 0.10 
1 10061..01-S (\is- I J..dichloropropc:pe 0.20 
2 124-48-1 dibroinOChloronletltarte 0.10 
2 101.\-41-4 etby~nc 0.10 
I 1S..09·2 methylene tbloride (tOxblk) 0.01 
2 100-42-5 sfyrerie 0.30 
2 121~18-4 tetrllclilor~e . 0.20 
2 108-88·3 toluene( I Oxblk) 0.40 
2 10061..02-6 tmls-1 3 -dichloropropene 0.10 
1 1~)..()1-:6 trltiilo~tltene 0.30 
l . 75..01-4 : v.fJiYl Chloride (1.10 
2 1330..20-7 I xyten!iS{total) 0;30 

Mr II~ J -lJJC.VtJI'Oi>J.ltJ....t. 
-1-N/!J - I,.J, 11:rj ,, <.~~.-JT_, .. " . 

omments: vfr)r!.i. (/~) ... c 

CCI\!' /AU), 

A c.vo~~ 
c)~ lf14. 
TD J a.....p.t,. 

lfN " It_ u, J(J ~ 

Batch #s· oJ0~~8.J. 

callb. St;7 "J'b~8~ l,77~ "1'1Cf8 
Cal lb. 

RSDI 
CCV Field 0~ OIJ3 - ()()Jf 

RF %0 Method LCS 
MSO 

MS EqiJ p. rp 
Intercept R' Blks LCS LCSD RPO MS RPD Dup. 

Blanks Blanks T8 <20%/ RPD 
:>;OS 

0.99 't 2~% .3 s~ 8~ 11 

/ ,/ v v ('/Pr v v"' \/ 

l 
\ 

v \/ t/ v 
j 

\ 
\ 
1 10- ,;z~ 71" 

l v' 
l 
\ 

\ 
\/ v v I 

I v: \ j t/ v 
I 

,/ \./ \./ 

... 1J\-
.I 

v ,/ r/ 1/ 
\ 
\ 

\/ ,/ V' \ 
I I I 

v ../ v \ 
I I I 
I 

1v ,/ \/ 1/ 
\./ v v I 

.~!"~ / I 1/' \/ v 
\ 
1 

_i I 

Notal ~dedro~ are·RCRA co!Jrunds 
t(}w.J...... jr)..o.s.o~ -ZIP - D au:au,.a.l"' n .. ,. Date: 

lfi.I"M ..J.I,./1 f/AlQ .,,., r.B·18 



V~tlle Organics '-' \..tge2 of2 

Site/Project: ARICOC#: bOS 1d.8 - CJ..9 Batch#s: -------------------------

Laboratory: Laboratory Report#:------- #of Samples:~ Matrix: -------------

S~mple 

IN CIUJWii 

~ 
1.--"' 

-----------SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC 1 SMC2 SMC3 IS 1 IS 1 IS 2 IS 2 
Area RT area RT 

------------
1---'" 

~ 

--~ 
~ ------

-----
~ 

-·-

IS 1: Fluorobenzene 
IS 2: Chorobenzene-d5 
IS 3: l,4-Diehlorobenzene-d4 

Comments: 

q, cl.7 
(!) 

CW f) AC..S 8. 1/ 

@ 
9. ol_ 7 ew ~ "'OJ 020. 1S' 

e.v-bM /.)) J W ft di 8. 

q. ao COY cpA C.J 8 · 0 6 

B-19 

IS 3 153 
area RT 

----------~ 

.Sit I -II (~u. ~) 

. mujmso 
VI ""'I n-«.1-dV <- ) ot 0 • !., 

..$A b 



" Volatile O~lcs (SW 846 MethOd 8260) L. age 1 of2 

Site/Project: OJJ Jo1/ Jf1/11pll"j AR/COC#: 6oS'7ol8 
1 

-o19 #ofSamples: 1-f. Matrix: j.,l z..o 
Laboratory: ~ I;)... Laboratory Report #: (, 7 7 9 )y Laboratory Sample IDs: t, 7 7 9 8 - 00/ #'1/I.J - OO)t 

Methods: S_[JJ -_B_H~- 8dhoJ5 Batch#s: oiO,y '110 

Callb. Cali b. CCV T Min. RF RSDI 
~D Method LCS MS Field Equip. Trip 

IS CAS# Name c RF Intercept R2 
Blks LCS LCSD RPD MS MSD RPD Dup. 

Blanks Blanks L <20%/ RPD 
>.OS 0.99 

20% 

I 71-SS-6 I, I I ~trichloroethane /' 0.10 / \/ \ v lVII Nit 
2 79-3~5 1 l 2.2~tetrachloroethane 0.30 \ \ 
2 79.{)0-S 1,1.2-trichloroethane 0.10 \ \ 
I 75"34-3 1,1-dtthtotOetbant! 0.10 \ \ 
1 75-3~-4 1,lcdfcltl~ne 0.20 .· ./ 1/ t/ \ \_ 
l 107-06-2 t,t-dlclitorodhane 0.10 \ \ 
I 540·S9.{) l,l<d.lcldorOetbette(tiltlil) .. 0.01 \ 
I 78-87-S tJ-dlclitorol!...Otmne v 0.01 \ . 1\ 
I '78-93-3 2~biltBM!te ~IEK) 

IV 0.01 \ \ todilk) 
I 110-7.5-8 2-chloroethyl vinyl ether \ \ 
2 .591-78-6 2-hexanone (MBK) I' 0.01 \ 

2 108-10-1 
4-methyt-2-pentanone 

0.10 \ MlBK) 1\ 
1 67-64-1 acetone(10Xblkl 0.01 v. v 'I/ \ \ 
1 7143·2 benzene O.SO I I v V" 1/ \ \ 
I 75·27-4 bromodichloromethane 0.20 I \ \ 
3 75;25-2 bromofurm 0.10 ,/ ' ,/ 1/ \ \ 
I 74-83-9 bromomethane 0.10 \ \ 
I 7S-!S.{l .carbon disu 1 tide 0.10 ~ln."' \ \ 
I . S6·23,5 carbOn tm<achlorkl~ 0.10 L_ \ j_ 
2 108~90-7 cltloMMitzme ·. o;SO I l/ r/ v l \ 
1 75.{)0-3 chlometharie 0.01 I \ I 

1 67~ thloMfonn 0;20 i \ 
1 74-87·3 chloromethane 0.10 \ \ 
1 10061.{)1-S cis-1.3-dicbloropropene 0.2() \ 
2 124-48-1 dlhminochloromethane 0.10 ,/ '\/ ,/ \ 
2 100-41-4 ethYl benzene 0.10 I 1\ _\ 
I 7.5.{)9-2 llrietbylene chloride (1 Oxblk) O.ot \/ '\_/ v \ \ 
2 100-42·5 I styrene. 0.30 \ \_ 
2 ,127-18-4 ttttadiloroetheJ1t Mo \_ \ 
2 Hl8:.S8·3 totq~lOxblk) 0.40 \/ V' v \ .l 
2 10061.02-6 trans-lJ-dichloropro_pene OJ() 'l/ v \/ _\ \ 
1 7~1-6 ttte&oroethene o.~ ,1J'6~.) / \/ I/ \ \ 
1 ,,-()1-4 .l~dilorlde O:Hl \.I' \_ \ 
2 133()..20-7 livleneS(total) 0.30 \ \ 
~- I J- o/IWOI'O~ \ \_ 
CI..C - it. ol- oJjC) ~~ .• ...u. 

'---- L___ --- ~- -~ 

\ 
--~- -- ---

Comments: A.!o tnJ)m.s 0 r.of l'o€fcl..· Notu: ShadedrowsareRCRAcompounds. 
Reviewed By: c<..!LAA.L Date: /(; ·03. Qa! 

CVI ¢ ;..c.~ ~ !JU~ 1'---

B·18 



~ 
Volatile Organics ~ ~e2of2 
Site/Project:---------

.' Batch#s: ---------------------------
Laboratory: Laboratory Report#:-------- #of Samples: Matrix: -------------

Sample 

/IV aJTf/UPI 

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

~ 
SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 
IS 1 IS 1 IS 2 IS 2 
A,.a RT area RT 

-----------
t...---

---------~ 

--~ ---~ 
------

v--

IS 1: Fluorobenzene Comments: 
IS 2: Chorobenzene-dS 
IS 3: 1,4-Dichlorobenzene-d4 

R-lQ 

IS 3 IS 3 
area RT 

--~ v--



Com 

'-' 
Semivolatile O~nlcs (SW 846 Method 8270) 

0-Sj 001/ JO.Nif~~ARICOC#: -{,OS7c)8J - ~q LaboratorySampleiDs: b7/9)..y -o;.;.. /AtJ 0# 

Q;;;._ LaboratoryReport#: "'779?' to 7798 - oos- {[13} 

Site/Project: 

Laboratory: 
' -sw- ff~e:. s~?oc .J Methods: 

#of Samples· I I Matrix: 0 oils Batch #s: oi 0~ l:t.;) 3 do .Y tp r... I ( U$_} 

CJdlb. 1&¢18 /,;./1q8 
T Callb. 

RSD/ 
CCV Field -~;. C Min RF %0 Method LCS MS Dup. IS BNA CAS# NAME • Intercept R2 Blanks LCS LCSB 

RPD 
MS MSD 

RPD Blanks L RF RPD 
<2QG.4/ l 

I~ 'Z, 1'2\. ,Qf91. ?f-42. 1 a I ~ 1 I I 

2 BN 120-82-1 1 ,2,4-Trichlorobenzene 1\/ 0.20 \/ \ /:..; lv v / v Nil v v v 1/ t/ 
I BN 95-50-1 1,2-Dicblorobenune 0.40 ' 

1 BN 541-73-1 I ,3· Dichlorobenzene 0.60 ' ( 

I BN 106-46-7 l.4-Dichlorobenzeoe o.so 1. v 1/ v 1v lv i 

3 A 95-95-4 2,4,S•Tticbloropbenol 0.20 ' i 

3 A 88-06-2 2,4,6-Tricbloropbenol 0.20 ! 1/ v '-~ ,/ 1/ 
2 A 120-83-2 2,4-Dichloropbenol 0.20 

I 

I -~ v' ,/ j ./ 

2 A 105-67-9 2,4-Dimethylphenol 0.20 l /1) 

3 A 51-28-5 2,4-dinitropbenol O.ot .I IJ '.~; ;..; 
3 BN 121-14-2 2,4-Dinitrotoluene 0.20 \/ l / ,/ lv ,/ lv 
3 BN 606-20·2 2,6-Dinitrotoluene 0.20 ; 

i 

3 BN 91-58-7 2-Chloronapbthalene 0.80 i 
i 

1 A 9!1-57-8 2-Chlorophenol 0.80 -~ v \/ -./ v. lv 
2 BN 91-57-6 2·Methylnapbthalene 0.40 l 
1 A 95-48-7 2·Methylphenol (o-ctesol) 0.70 l v l/ hn I.J. v 
3 BN 88-74-4 2·N itroaniline 0.01 I/ v ,'\~, i 
2 A 88-7!1-S 2-Nitrophenol 0.10 \/ 

1 
' s BN 91-94-1 3,3'-Dichlorobcnzidine 0.01 I 

3 BN 99.()9-2 3-Nitroaniline 0.01 I./ ..; J ~~ 
4 A 534-52-t 4,6-Dinitro-2-mothylpbenol O.ol v L/ l·f..~ v; 
4 BN 101-55·3 4-Bromophenyl-phenylether 0.10 v' ~'l)lr l<.'\; 

3 BN 7005·72-3 4-Chlorophenyl-phenylether 0.40 viv 
2 A 59-50-7 4-Chloro-3-methylphenol 0.20 v~: v 1/ v ,/ lv 
2 BN 106-47-8 4-Chloroanilinc 0.01 ~' " . 

1 A 106-44-5 4-Methylpbenol {p-cte$ol) 0.60 v ' 

11ents: v N tel: rvarcR RA~ds. V v v' 

~of3 

Field 
Blanks ol .;; 

/T},j /TJSO 

l'(q v' v_ 

v v 

v' v 
,/ l/ 

: 

v v 

v _jL 

c. s- 70 

v v 

io4 7J 
M.! p - u-eot>€.. lo ~ 

Reviewed By: tt/ ~ Date: )0. 0 3 · OOJ 

B-20 
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~ Page.,.., SemlvoWe Organics 

Site/Project:------- ARICOC#: 'b OS~~ 8 - r1 q 
I B&~~:---------------------------------------------

Laboratory• Laboratory Report #· #~8 .. -- -••y•w• Matrix· •"'·--···· 

Callb. 
Call b. CCV T RSD/ Field Field 1BNA CAS# NAME C Min. Intercept RF R2 %0 Method LCS LCSD LCS MS MSD 

MS Oup. Equip. 
.MJ MJO E L RF Blanks RPD RPD RPD Blanks Blanks 

' <20%/ 
:ZOo/o"l. d cl >.OS 

J c9 0.99 I . 

3 BN 100..01-6 4-Nitroaniline IV O.Ql l! v " 
')3 v v' flit i/ \/ N/f 

3A 100..02-7 4-Nitrophenol 0.01 ~I.\ ·"" v v v I,/ .lv. v v 
3 BN 83-32·9 Acenaphthene 0.90 lv' / v ,/ v v v \/ 

3 BN 208-96-8 Acenapltthylene 0.90 

4 BN 120-12-7 Anthracene 0.70 I 

5 BN 56-55-3 Benzo( a )anthracene 0.80 l 
6 BN 50·32-l! Benzo(a)pyrene 0.70 .! J J l 
6 BN 205-99·2 Benm(b)tluoranthenc 0.70 l 
6 BN 191-24-2 Benm(g,h,l)perylene 0.!!0 ~~').k"\,4, 

6 BN 207..08·9 Benzo(k )tluoranthcne 0.70 J ll lv' 
l 

lv' h_, 
2 BN 111-91-1 bis(2-Cbloroethoxy)methane 0;30 I 

\ 

1 BN 111-44-4 bis(2-Chloroethyl)ether 0.70 >111 
I BN 108-60-1 bis(2-ehloroisopropyl)ether 0.01 v 
5 BN 117-81-7 bis(2-Ethylhexyl)phthalate 0.01 IJ IJ ~\·<;)· ~"\ 8/i./ 
S BN 85-68-7 Butylbenzylphthalate 0.01 1•'1,.21 ~'!)lo \/ 
4 BN 86-74-l! Ciltbazole 0.01 ,11-i-'t.' -
S BN 218..01-9 Chryscne 0.70 V' 1/ 
ii BN 153-70.3 Dibenz( a,b )anthracene 0.40 IJ II •I 

J l 

' 
3 BN 132-64-9 Dibentofuran 0.80 [ I 

l 
3 BN 84-66-2 Diethylphthalate O.ot ' ln. 1<11.1 
3 BN 131-11-3 Dimetbylpbthalate 0.01 i v 
4 BN 84-74-2 Pi·n-butylpbthalate 0.01 i 
6 BN 17-84..() Di-n-octylpbthalate 0.01 IJ J ....... , l 
4 BN 206-44..() Fluoranthene 0.60 1\ j 

3 BN 86-73-7 Fluorene 0.90 

4 BN 118-74-1 Re.ucblorobenzene 0.10 v v ./ .V tv \/ \/ 
2 BN 87-68-3 Hexacblorobutadieoe 0.01 ''.•/ v hi I!J. / 10 v 
3 BN 7747-4 Hexacbloroc~-clop.!llttldieoe 0.01 

1 BN 67-72·1 Hexacltloroetbllllt 0.30 v t/ b..u. __ 10 I? T2.. v 
--- -- -

Comments: 

B-21 
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s 

~ 
Semlvolatlle Organics 

\..f Pag~3 
Site/Project:-------- ARJCOC #: ~ 0(7 d$ - '1 dJ Batch #s: -------------------------
Laboratory; Laboratory Report # • #of Samples· Matrix· ··---···-· 

Callb. 
Callb. 

CCV 
RSD/ LCS 

Field Field Min. RF %0 Method LCS MS Equip. 
BNA CAS# NAME TCL 

RF 
Intercept Ra Blanks 

LCS • RPD 
MS MSD 

RPD 
Dup. Blanks Blanks MJ AJC 

' <20%/ 
RPD 

ti'·$1; 20o/c .,Q. Ol l ~'l.t '~ ~ 1 ~ J ~ J I I 

UIJ 

BN 193-39-S lndcno(1,2,3-ed)pyrene v 0.50 v J J lv v IYit " "v ('I; 

BN 78-59•1 lsophorone 0.40 

BN 91-20-3 Naphthalene 0.70 

BN 98-95·3 Nitrobenzene o,2o v v ill 1:3 / u,~ _v-:_ ~ 

BN 86-30-6 
N-Nitrosodiphenylamine 

0.01 1) 

BN 621-64-7 N-Nitroso-di~propylamine v 0.50 v v V' IL'. '~~'"' v v v 
A 87·86-S Pentnchlorop~nol 0.05 IJ IJ. v v V:. v v V' v v 

BN ss-Ot-a Phenanthrene 0.70 

A 108-95-2 Phenol 0.80 v v / v v v v ~ 

SN 129..00-0 ?yrene 0;60 J ~ ,,.,f" ../__ \/ v IV It/ .\L' v v 
})jl)/>lJA J~JJ..,. ' 

I 

- - -·- - --·-~ 
L__ 

s R ___ lecove Outli "Y - -- ,)o;-;~~3 

Sample SMC1 s'-'c 2 SMC3 $MC4 $MC5 SMC6 sMc7 SMC8 Comments: AS b1J It// Sfl eJK.u.,ar ./d F) I q 333U1 13 

/ IY CIGI r_'ll tL~--

SMC l: Nitrobenzene-dS (BN) 
SMC 4: Phenok16 (A) 

~ 

SMC 7: 2-2-Chlorophenol-<14 (A) 

Sample IS 1-area .IS1-RT 

/rv' C<./TC ":/If 

IS 1: 1,4-Dichlorobenzene-<14 (BN) 
IS 4: Phenathrene-dlO (BN) 

---~ 
------ -----....,.,., ---1---

SMC 2: 2-Fluorobiphenyl (BN) SMC 3: p-Terphenyl-dl4 (BN) 
SMC S: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 8: l,2-Dichlorobenzene-d4 (BN) 

Internal Standard Outliers 

IS 1-area -lS.2-RT IS 3.;area 

'--- -~ '---- L. 

IS 2: Naphthalene-dB (BN) 
ISS: Cbrysene-dl2 (BN) 

IS 3-RT IS4-area IS4-RT IS &.;area 

-
L__ 

lS 3: Acenaphtbene-diO (BN) 
IS 6: Petylenc-dl2 (BN) 

B-22 

fyrou.. tt.uc.u3 9 0 J Jd.
1 

JJy 1 Jt; J_o 

CCIV 

IV"D~ ,...., j.· u 
" I l"ll. ' l) ::f ' b;~ 7 i" )/0% I-HI ~s .J" 

# IS ~ 1'11-14 ~v-d.. ~ 
W>3o qf... f1V11~ ~ "/., o -.. "'jc1, 

' !>t_ l!.r ., 
IS 5-RT Js6-area IS6-RT I 

I 
r)bJ.;"i,. I 

Py lt/l~ .l u...L I\.() 1/ 
8iJ "/... D Ceiv / 4 o f\ o '} 

,i.tJ/JL.tJ 0 .flJOJtJ... 



-., 
PCBs (~46- Method 8082) ~ 

Site/Project: lJ J .j J 0 I j J at'VIpj AF:JCOC #: · b 0 S 7cJ 8
1 

- J 9 Laboratory Sample IDs: 1:. 7 7 'fly -: /J /J. #vv - Ocl d. 

Laboratory: y~J.. LaboratoryReport#: b 779/f "77'98 - CJo~; ( !d)_u __ -----

Methods: vbJ · 8/ffo 606J. 

# ofSarnples: // , I Matrix: .So;/J r ;JIV<el"-

' T C. lib CCV . 

CAS# Name C Intercept RSDilt' 
·~ L 

12674-11-2 Aroclor-1 016 l/ 
11104-28-2 Aroclor-1221 J 
11141-16-5 Aroclor-1232 II 
53469-21-9 Aroclor-1242 v 
12672-2Q-6 Aroclor-1248 1/ 

11097-69-1 Aroclor-1254 lv 
11096-82-5 Aroclor-1~60 V 

$ample 

/,Y (.(/7 f.</Ff 

i 120%/0,9i I 20".4 l. 

IY.-9 v' v v' v 

v v ./ 
v v 
v 1/ lv' 
v Vv v' 

·SrvtC 
11AtREC 

SM<Hrt 

MethOd 
BJaril<s 

I ~.J 

v 
v' 
II 
v 
v 
v 
,; 

Confirmation 

Sample CAS# RPb>-26-J. 

IN UJ Tct!.llt 

--t--
.........-=:1:: _:;_.::-.:;---

LCS 
LCS L.CS. RPD 

I J 
1

20% 

Nli 

v v 

Sample 

Sample 

2 ------- -- --

Batch #s: cJ 0 ,y ,?6' I elON6S"t 

t.1S 
MS MSD RPD 

~ 
J ~ I 01.. ',20o/Ql 

v v' l/ v v v 

SNIC 
%.REC 

~fZ 
001'· 
RPIJ 

1/ 

./ 

1/ 
? 

v 
') 

,/ 

SMCRT 

Equ!p. Field 
Blanks Blanks 

I 

v N4. ! 

v 
v I 

v I I 

v' I 

I 
v I 
v J 

Comments: No 1'/M..J ()(;J tJv 10 

I 0 OJ-o c) I}Yj 

CAS# RP0·>25% di.O If b~ J-1 /YJoJjmJ fJ h 7 BtX-1 
.SIV'J... ${)f( 

--!---
~ 

( O;..ty nJo iWJ) 

ReviewedBy: ct/~ Date: lo.oJ. 0~ 

R-?lii 



\.f High Explos~ (SW 846 Method 8330) \....~ 
Site/Project: D.jJ J~!l JampJ'(J ARICOC #: 6oS lei 8

1 
~ o2. 9 Laboratory Sample IDs: {:, 7 79/f - QIOJ. Ml'u - O.JJ.. 

Laboratory: 9 k J... Laboratory Report#: 6 7 '7 9y 6 7 7 9 8 - 0 0 7 ( ((!) 

Methods: <.S t.J- 8/t b 8..330 1 CJ 

#ofSamples:_LL_!L____~_L_Matrix:~~QLili (/ H-2,0 Batch#s: o20~t,.,9~ olOSSI~ (Id_) 
--· ---------- ---~ ~--~-------· --- -~- -- ,-

ua/1.. 
' , Curve C!;V Metl\od LCS MS Field. E~lp. Field 

CASN NAME J Intercept R2 ~D Blanks LCS LCSa RPO MS MSD RPD D1Jp. Blanks $1anks 
l J.99 a .1 200/oa u .;1 I Cl 20% J til J Cl t20o/~ JltPO u u 

2691-41-0 HMX VA II/ II/ .L v \/ Nlf / Vl'll / Jll \/ ./ /Yft 
121-82-4 RDX 
99-35-4 1,3,5-Trinitrobenzene 
99-65-0 1 3-dinitrobent.ene 
98-95-3 Nitrobenzene 
479-45-8 Tetryl o a.~tJ .rP. 
118-96-7 2 4,6-trinitrotoluene / 
35572-78-2 2-amino-4,~-dinitrotoluene 

1946-51-0 4-amino-2 6-dlnitrotoluene 
121-14-2 2 4-dinitrotoluene 
606-20·2 2,6-dinitrotoluene l 
88-72-l 2-nitrotoluene 
99-99-0 4-nitrotoluene IJ.',), 13· 110 
99·08·1 3-nitrotoluene ll !hs- luc 
78·11-5 PE1N 

-
-----~----- ---------- ~ - ----·· 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: 

)tV t!£/7( "'--""t 

Confirmation 
J.oS s JC). 

No AVSD ITJ.s 0 or N,D 1/ CAl-<...... 
/ 

II ~ 
f'c).. 

Sample CAS# RPD>25•~. Sample CAS# RP0>25% ! 

LT ~ 
h1H9-00I 7&rul /1.1, of_ 

SOlidi-to-aqueous coavenloa: tt.,lt 
mg I kg= p.g/ g: {(p.g/ g) x(sample mass {g} I sample vol. {ml}) x (1000 ml/lliter)] /Dilution Factor "'1111 /1 Reviewed By:~ Date: /0 · Of/ · Oc), 

B-17 



-..., 
ln~anic Metals l 

Site/Project: DJ.l S6t! JaAy)t:J ARICOC#: 00S7cJ-8 - Ol.q Laboratory Sample IDs: ~v '7796< - Old f!Jrv ·· Oold. 

Laboratory: yK6 Laboratory Report#:-------

Methods: ..s· lJ- 8#" Ill 7! /,0/0 

les: )/ Matrix: 6o1/ Batch #s; d. OA!J./0 ( /Jq ) ..l 0)..JH S :J ( ~6JJ) 

CAS#/ t{q/L QC Element vq 1e 
~3~ 

I 

Analyte Mttbod LCSD MSD ICS 
Serial Field Equip. Field ' TAL ICV CCV ICB ceo LCS LCSD MS MSD Rep. Dilu- Dup. ecf5')(S" f_dl(~ Blanks RPD RPD RPD AD tlon RPD Blanks Blanks 

7429·90·5 AI !Vfr !VII NA I 

744o-J9..3 & -y v' v •/ \/' 1/ v :\ . 'IL 1\ v t/ \7 \7 v 
7440-41-7 Be \ ~\ 
1440,..43-? Cd v v v v 1/ 1/ v \ v \ #~r ,,.... Nn- J t/ 
7440•70-2 Ca \ \ 
7446-41-3 Ct· I/ t/ v l/ v \/ v \ v \ 1/0 \/ / 1/ .77.:1 .?·81..~ 
1440-48-4 Co \ \ /WI '71 
7440-S0-8 Cu \ \ 
7439·89-6 Fe \ \ 
7439·95-4 M~t \ \ 
743~·96-S Mn \ \ 
7440..02..0 Ni \ 
7440..09-7K 
7.f40-;ll-4 A• {/ t/ v \/ v \/ t/ 1\ 1/ Nh- \/ NA- 1/ ,/ 
7440.23-5 Na \ 1\ 
7440-62-2 v - \ \ 
7440-66-6 Zn \ \ 

( _\ \ 
743~91-lfb \/ v c/ v v \/ I/ \ 1/. \ 7iS. \7 ,7 ,/ ,/ 
778l-49~l.Se I./ 17 ,/ t/ . 30h ,/ ./ \ \/' \ Nl't v NR v v IS·.~ 
7446-38~:2 As , ...... t/ i/ -I/ ...... v ,/ \ l/ \ '7RJJ ,/ IYPY ,/ v 
744Q~36..0 Sb _\ \ /M L.:i~ 

~7440.28..0 Tl \ \ 
\ \ 

7439097-,ctBt. v / .v \/ ,/ .v v 'v if II 

Cyi.nideCN I 
I 

I 
\ -1-- I 

Notet: Shaded rows are RCRA metals. SoUds-to-aqueoua tollversloa: mg/ltg= flg/ g: [(flg/ g) x(sample mass {g} I samplevol. {ml}) x(IOOO ml/lliter)}/ Dilution Factor .. 118 II 

Comments: ~ 1M .Sa. <. S'X R.,J, .' • ~ o.ppl ~tJ 

UJ'£... 

!S
1 

II 
,q 

<.SY. 

iJ6 I ' 

ICP. IittS - Jo1/.J 
~ 

DLfJ6 ~~ SeA... ~ ~ /~. ' 
Reviewed By: d/IA.oJ- Date: J ~-CUt ·0~ 

,, If '* 11 cX..u<.U:J < sx· £A. v-
I~ I ~~I I 7, I 9, ~I .u I ai.A. 

B·l4 1 r 



\..f 
ln)fanic Metals ~ 

Site/Project: Q JJ u 0 II ..S ~}tJ ARICOC #: /a 0 S 7.;) 8 J - c(,? Laboratory Sample IDs: ___jk~7:.._7'-9.:z....&.8~-----'OUL.t~OL-----------
Laboratory: y .{A Laboratory Report #: & 7 7 9 ':t 
Methods: J'/;J - 8 )/0 '7 Jf 70 & o !015 

- ....,..,.""",....,"'[V "n " 
.. - ~ 

7 

' U..CJ I l.- u,.qll- QC Element 
CAS#/ 
Analyte Method LCSD MSD Rep. ICS Serial Field Equip. .Field 

TAL ICV CCV ICB CCB LCS LCSD MS MSD Dllu- Dup. 
Blanks RPD RPD RPD AB tion RPD .Blanks Blanks 

7429-90-S Al IVP- !V4- IV If 
7440:-39·3 Da •/ J./ v o/ I /.JJ.tt l../ 1/ 

·I \/ \ /VA- t/ IYk \ 
7440-41-1 Be 

... 
\ \ \ 

7441}...Q-9 Ccl 1/ t/ .......... 1./ •• ?k? \../" v \ v \ N~ i7 NR \ 
7440-70.2 Ca \ 1 \ 
7J.ID.41-3 Cr l/ t/ \/ v t/ •St..7 v \ v \ /VIi- I/ /VI't" \ .~.J:l L lsx Mi. 
7440-48-4 Co \ \ \ Lr. a 
7440..50..S Cu \ \ 
7439-89-6 Fe \ \ 1\ 
7439-9S-4""Mi \ \ \ 
7439-96-S Mn \ j \ 
7440.02,.0 Ni \ \ 
7440..()9-7K \ 
7,ut'i.-22..t AI if. t/ v v v \../ 1/ 1\ v 1\ /Y/4- \/ ./vt:r \ 
7440-23-5 Na \ \ \ 
7440-62·2 v \ \ \ 
7440-66-6 Zn \ .\ \ 

j_ j 
743~Z.:l;Mt 1/ .V""' v v v 1/ 1/ \ t/ \ IYii 17 #If.. 1\ 
7782-49,i Se 1/. v v. I\/ v \/ t/ \ v \ \ I./ ' \ 
7.:W0-38-2 As .. ' ... 1./ t7 t?" 17- J.t.o 1./ v \ 1./ \ J ,./ .l \ 
7440.36-0 Sb \ \ \ 
7440-28..() Tl \ \ \ 

j \ \ 
7439-97-ciUI 1./ L/ t/ v v \/ \/ v IYn \ 

\ 
CvarudeCN --·- -- ·---· - - - -- - -- -·-· L-.--- ~-~ \ 

Nota: Shaded rows areRCRAmctals. SoDds-to-aqueoua conversion: mg/kg= J18/ g: [(pg I g) x(~mplemass {g} I sample vol {ml})x(lOOO ml/lliter)] I Dilution Factor •11g/l 

Comments: DVP rr7J JD oJ.O'Y"'S.f 

l 7 8J.i JIYJ.. Reviewed By: d./ fAAl_._ Date: S. · () 1/ . Od 

IJUP mJ &.0/y.lf~O 

/... 7,< .J:.J..I ,I JYA. B-14 



r9a 1 
7qg_ o, 

>S't~3 

-,q~-o 

~ 0~/ 

'J b/3 

1fAJ-~ 

'-' . · G),/1 Chemistry 
Site/Project: l)jj JO// Jo..mp/t:J ARICOC#: ~OS lcJ.8

1 
- Laboratory Sample IDs: b 77 9;y - 01;2. #J,v -~ , 

Laboratory: y R A Laboratory Report#: b 77 9?' 6 '77Q8- oo e; (] w t:13) ~.> '1'198 .... a o 91 fer;} 
Methods: SLJ-81fb 90I~fDI (TW) _7!9!PA tf-6f) dOS98L {f/.5)~--- c20N!9.${t.6) 

lcs: '1 Matrix: SO)/..> Batch #s: d 0 s· I o1 (3 
_e;J.Jj_~l ~~, - OIZ. 

dO,\ h/!1 a-&r I 
o::lDlD. 12~/::J ('7 CN- o~~) O}n.n...~o '/" er•v: ~'l 

QC Element 
CAS# 'Analyte r MSD Rep. ICS Serial Fltld Equip. Field 

A ICV CCV ICB CCB Method 
LC8 LCSD LCSD MS MSD l>llu- Dap. Blaaks RPD RPD :IU'D AB Blanks Blanks L doD RPD 

IOhi.l 
../ v ..; / v v' v v v rllf }II) ~ 

r u'"'..vrh .. 
I 

1/ 

~ 
t{tj-

v v' Nit IYIY ~ / Nl'r 
Ol v II' ../ v Nit v IV'~ 

\ \ 
M,g. 

v' f'{lf _.!> v v ~ 
().ly 

v •0883 .1 
~ 

v v v m!J~~ 
v' ~~ 

~ 

s.:. 
J.J IS" 

/\CJ 

/k/ynA!tlD l+ \ \ 
..; v ·,; / v' v Nit 

....:: .51+ 'oor.. ; 
1\() 

)J./19.1 

77q8- :t> 
~~; 

lf1j/J.. 1\ 

).sloJB 

791..1-0 

~ 
I 

-l 
)$bot0 

or& 
'7QJ.J- (J, IJ,i 

I 

-

v' v v -/ 

v v v v 

Comments: €. i'1 98 - 00 9 "'7 1-1-T VJ' !H 

~oS'J.l3 fl. 
d.O~fo/8 : 
.;l.QJ.//9J : 

IY' c.e... 1;/; S?J 7 8 

bi~OI 

lt.1b08 
DuP jmJ 
l>u.p I m .s 

v v 

v v' 

(o rfA) 
{tSriJ..) 

-x ~/J wu~v,; 
/ 

{jl'l:7.~ CNI!NA.. 

NCL #:;. bS3..1.. 

l ~-

~ 
IV \ 

Kll 

v ..!) v v IYk 
IY..,.. . 

v3lil 

\ v \ IYh' ...; v ~ ~ . 

Reviewed By: ;C/~ Date: I Q . OJI . o~ 
B-16 



-.; 
R~chemi&try ~ 

LaboratorySampleiDs: h 779-Y - (J/<J. Jitr-u - Oo29-

b 7798- 0/) (~) 

Lr . . 

Site/Project:~ WJ soJ/ .ramfY'CJ AR/COC#: 60S7ol8
1 

- d9 
Laboratory: I} R A Laboratory Report#: l. 7 7 fJ ly 

Methods: ~PA '1oo. o 
#of Samples: I J Matrix: JoJIJ Batch#s: r)OS0/3 o(O.Y?J"O (~) 

' QC Element 
Analyte Method Rep Equip. 

Fleld 
Field Sample Sample 

Blanks LCS Mz RER Blanks 
Dup. 

Blanks ID 
Isotope ISffraee ID 

Isotope ISffrace 
h!SC RER 

Criteria u 20% 25% <1.0 u <1.0 u /11',1,1 50-105 S0-105 
H3 / 
U-238 / 
U-234 L 
U-235/-236 / 
Th-232 ./ 
Th-228 / 
Th-230 L 
Pu-239/·240 /_ 

~OSOI3 Gross Alpha v" v' / 11 v v v NA v 
Nonvolatile Beta v v 'V'V v v' v IVA / 
Ra-226 / 
Ra-28 / 
[Ni-63 / 
Gamma Spec. Am-241 ./ 
Gamma Spec. Cs-13 7 N-u- L 
Gamma Spec. Co-60 / 
~1'0 .)J ol., v v ./\./ v N~ / 
IVon YI{,JIJe )l / ,./ ..// v' _ _f'Yf'- ;:, / -·--·---

oAJ ~so 

Param.rtEtr M~hod Typical Tracer Typical Carrier Comments: 
Iso-U Alpha spec. U-232 NA 
Iso-Pu Alpha spec. Pu-242 NA 
Iso-Th Alpha spec. Th-229 NA 
Am-241 Alpha SJ'ec. Am-242 NA 
Sr-90 Beta Y ingrowth NA 

ol.O!x qso DUP mJjmJD b 7/~ 9 (sN;_) 

Ni-63 Beta NA Ni bylCP 
Ra-226 Deamination NA NA 
Ra-226 Alpba~pec. Ba-133 or Ra-225 NA 
Ra-228 Gamma spec. Ba-133 ------- ~A 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 Reviewed By: ;;(/ !AJ.J- Date: ,fl. ON · 0.,2 

B-16 



) 
RECORDS CENTER CODE: ER/1295/DSS/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soil Sampling 

SNL TASK LEADER: Collins --------------------
SMO PROJECT LEAD: Herrera 

--~~-------------

ARCOC 

605728 

605729 

LAB 

GEL 

GEL 

LABID 

67794A 

677948 

PRELIM DATE 

PROJECT/TASK: 7223 02.03.02 

ORG/MS/CFO#: 6133/1089/CF032-03 

SAMPLE SHIP DATE: 9/25/2002 ~..;__;;;..-.:......;.. ______ _ 
FINAL DATE 

10/24/2002 

10/24/2002 

EDD 
EDD ONQ BY 

JAC 

JAC 

NAME 

~ORRECTIONS REQUESTED/RECEIVED: t A]. \)g.,Q 2-:v,C' ~ 
PROBLEM #: ---"'5::::;.,.3"""-"-0-:b~---

REVIEW COMPLETED BY/DATE: W. e~cd._.a_.; 
FINAL TRANSMITTED TO/DATE: .S c . ~ ch Q..n ;"&::-= 4V <::. 

SENT TO VALIDATION BY/DATE: 
RUSH VALIDATION REQUIRED EST. TAT: I.---------- -------

VALIDATION COMPLETED BY/DATE: ----1\../~----- lcl· Oft.Od. 

TO ERDMS OR RECORDS CENTER BY/DATE: __ c=·b_YI_'f"'1~------ --...1.\41/..aCli>..l,_,_\~D.;;:.{ __ 

COMMENTS: ------------------------------

) 



~ Attach~ J 

Page·1·~ 

CONTRACT LABORATORY 

\.I 

Internal Lab 

I 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_Lof~ 

Balch No. A/ A- SMOUse AR/COC 605728 
Dept. No./Mall Stop: 613511039 ProjectfTask No.: 0 Waste Characterization 

Poajoc:t!Tast< M~: Mike Sa.nders CarrierJWaybiD No. SMO Aulhorization;:t::):Z -Send prellmlnaryiCDp'f report lc:: 
Projec;t Name: DSS soli sa lin Lab Contact: Contract#:_PO 21611T __________ -l 
Reconl cemer Code: ER!t 295/DSS!DAT lab Oestlna1lon: ') 41:1 ~~ ~ ~ 0 Released by COC No.: ______ ...,. 

Logbook Ref. No.: SMOConlact/Phone: Pam Puissanl/505-844-3185 /I. ~0;;;";..V.:.a~l::.:ld:.:llll=on:.;.;.;R;;;e::lqu=:l::.:re:..:d:._ ______ ---1 
SatVIce Order No. Send Repcrllo SMO; Wenct.{ PniOncio/505-a-44-3132 17 p dt1_ 8111 To:Sandia Nalonal Labs (Accounts Payabl•) 

Location a u.W P.O. Box 58001\AS0154 

Reference LOV(avall~ble at s~~ <0 1-1-ffi._ AlbuqUerque, NM87185-0154 BuMing 6710,803,829 

Sample No.-F!'IIclion 

II Sample 

I TVP& 
ER Sample. ID or I Pump I ER Sllel Oatemme(hr) I Sample Container I Preserv- !Collectlol · 

Sample Location Detail Depth (ft) No. Collected Matrix Type I Volume I ative I Method 

059903-001 6710/1034-SP1-BH1-/1 -S I /'/ 1 
lnt3'1o/ I9~Jf~o..thJJ.5 I S I AS J 4oz I 4c I G I SA 

059904-001 4oz G 6710/1034-SP1-BH1- /9 -S I /9 I I r I 'Jl 5 () I s I AS i r r I SA 
., 059903-002 500ml G SA 6710/1034-SP1-BH1-/l/. -S I Jt.f) I I I J/2{'} I s I AG I I I I I I 

059904-002 50Dml G SA 6710/1034-SP1-BH1- /9 -S I l'l ' I J.. I II r. t; I s I AG I I I I I I 

059905-001 4oz G SA 

059906-001 4oz G SA 

\ 059905-002 500ml G SA 

I 05990&-002 500ml G SA 803/1052-SP1-BH1;.('7-S 12?' IJ.. I J5~l'l s I AG I I I ' I I -

059907-001 4oz. G SA I ri-r--1· -- L- f I I , , , 1 , 1 -
829XIZ76-SP1-BH1- st ..S X .27L. 'fl.,}tJ..t!J:J!J.3.J50 S AS I ~ 

059908-001 829Xl276-SP1-BH1-/ 5 -S I I<. I ,1 I J: I It./ J (")I s I AS i 4oz G SA 
RMMA 
Sample Disposal 

~ .. ~Use .... . 0 Yes. . 0-Jo Ref. No. Sample Tracking Smo ~·~ ~- .. ·-··· .. - .. u-uu .. --~ .. u .. un••""'"~ orou .. uo "'U' 
~·-.--··· []Return to Cfient l-d Disposal by lab Date Entered(mmlddlyy) ·--~ := ·-- =: ··- : :~ .. .::~:- .. ~ -·. 

Turnaround Time --· -· lJ Normal l Rush Entered by: -- Level c Package 0 Yes 0 No !Receipt 
........ -,. Level of Rush: joe inlts. •send report to: SVOC{8270C_ Return Samples By; 

Name Signature lmt Company/Organizaffon!Pbona/Cellular Mike Sanders PCB(8082)HE(8330) 

Sample [J.Lee /'/ .L.l. ~ ~ ~ Weston/6135/505-2S4-3309 Dept6135/MSf1089. Total Cyanlde(9010) Lab Use 
Team · ~ Phone/505-284/2478 Cr6+(7197) 

Members tf'V G.Qulntana l:JJ/i,:l ~~ .... ~ ·•~ ~ Shaw/61351505-284-3309 RCRA metals(6020, 
I' 7000,7471)Gross alpha

Af t I _ I I j•Pfease list as separate report bela(900) 
1.Relinquh;hed by£' .fvi/J.J,J. .::2!-,_ Org . ./f.J ~ Oateof\.24 -3 ::J.Tim~~~Biinqui~-~ Org. Dale Time 

1.Raceivedby Y~~- _Of!l-t:.l.-i'2..._D_;~~-.?~oet.T'meo.,r~ I4.Rsceivedby org. Date Time 

2.Reanquls1led~ • ..,£. ~ ~ ... -~- _o!tid"'J_t_D_a~~.LIIII?~mo [o 1o J5.Relinqutshedby org. Date Tlme 

2.Rerelvedb'("J/A.~.I....Jd-c..."'Zl-?t ,h...; ..Jh!H arQ.t:..fl, Dal~~ M4f.5']5.~eived_lly_ Org. Date Time 

3.Relinqulshed~(~ ~ P' - - -,.., -- Org. ~ -- Date '' ' 11me j6.Rellnquished by Org. Dele Time 
3. Recaived by Org. Dale rune f6. Received by Org. Date Time 
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OFF-SITE LABORATORY 
Analysis Request And Chain Of Custody {Continuation) 

G 

G 

G 

059911-001 829XI276-SP1-BH1-TB (1/jr.J I .J-. ) 1./ .:< 5 DlW G 3X40ml HCL G 

059926-001 829X/276-SP1-EB 
If\ 

lfJ..1.5-c:J/o7"'15 L G 3x40ml HCL G 

059926-002 829XI276-S P1-EB If' CJ1.StJ L AG 2x11t 4c G 

059926-003 829X/276-5P1-EB ()75..5 L AG 2x11t 4c G 

G 

G 

L p 500ml 4c G 

L p 500ml HN03 G 

l p 11t HN03 G 

059927-001 I829X/276-SP1-TB I .viA I ~ I ~ /'\~~c;l DIW G 3x40m1 HCL G 
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Infernal Lab 

Atlachm\. J 
Page 1 iW" 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_Lot_f 

Balch No /J" /A- SMOUse ARJCOC 605729 
Dept No./MaiL Stop: 6135/iu89' Date Samples Shipped 7- "l.. :> - C7 Z. ProjectfTask No.: _ _1223.02.03.02-:- !UWaste Characterization 
ProlacVTitSk Manager; Mike Sa~rs CarrlerMiaylllll No. f -3 "8' f5 'f SMO ll.utllorlzation: ~ Y' .,e.._ . t; IIIU::? -send prellmlnal)llcopy report to: 

ProjeGt Name: DSS son sampfing Lab Contact: Edie Kent803-556-B1Tt Contract #:_PO 21671 __ -_. __ /-----1 
Record CenlcrCode: ER/129510SSIDAT Lab Oe&linalion: GEL >e-t:r 4Lf'"U, 

111 
~ ,_.,-, ,.., 0Released by COC No.: _____ _ 

Logbook Ref. No.: ER 090 SMO Conla<:lll't.ona: Pam Puissanl/505·844-3185 ~ -• -rt."'1'( d ,.,-q '-~#' J-==0::;::...;v.:;;a:..;lld;;;:a.:;;llo;:.;n.:..;R.:..;e;.;,qu;:;l;.:;ra:.::d ______ _ 

SsNice Order No. CF032-0f'J. Send Repotlto SliO: Wendy Palencla/505·844-3132 it! It-""~ Bill To:Sandio National Labs (Accounts Payable) 

Location Tech Area lilt / '-1 -f. a,.,,("'f.~ / P.o. Box5SOO MS 0154 

Building 915-9'22 Room Reference LOV!avallable et SMO) (L::J r r- / ~ Albuquarqua, NIA 8718!).(1154 

ER Sample 10 or Pump ER Site DatefT"une(hr} Sample Container Preserv- CoUection Sample Parameter & Method Lab Sample 
Sample No.-FracUon Sample Locanon Oetail Depth (ft) No. Collected Mall'ix Typs Volume atlve Method Type Requcstad ID 

059912-001 · 915-92211003-SP1-BH1-..<7 ..S ;(7' [JDtt~ 9·..11/-oj!I'JS35 S AS 4oz 4c G SA VOC(B260B) 09-,. 

059913·001 915-922/1003-SP1-BH1- 3.3-S .3'3' -1\ ()IJ:J S S AS 4oz 4c G SA VOC(8260B) 0 Cf 
059912-002 915-922/1003-SP1-8Ht-~7-S ..2? 1 ONo S AG 500ml 4c G SA see below for parameter l <t 
059913-002 915-922/1003-SP1-BH1--5"3-S ":?~' 0,3~ S AG 500ml 4c G SA seebelowforparameter ZO 
059914-001 915-922/1003-SP2-BH1-~ ~ ..S ..2/..' J /0 D S AS 4oz 4c G SA VOC(8260B) 1 0 

059915-001 915-92211 003..SP2-BH1-3/ -S ":51 1 
} f? () S AS 4oz 4c G SA VOC(8260B} 1 \ 

059914-002 9t5-92211003-SP2-BH1-,<'L -S 2L. ' )/ D .C:, S AG 500ml 4c G SA see below for parameter Z I 
059915-002 915·922/1003-SP2·BH1- 3/-S 1/ . }/ "? 5 S AG SOOml 4c G SA see below for parametel' Z Z. 
059916-001 915-922f1003-SP2-TB 'J..I/1! i J/ / { 'f 5 DIW G 3x40ml HCL G TB VOC(8260B) OO'f 

RMMA [ ] Yes V..N.o Ref. No. Sample Tracking SmoUse Speclallnstructtona/QC Requirements Abnormal 
Sample Disposal [ JRetum lo Client l-dotsposal l:i'/lab Date Entered(mmldd/yy) EDD RJ Yes 0 No . Conditions on 
Turnaround Time LJ Normal l Rush Entered by: -- Level c Pack,~ 0 Yes 0 No Receipt 
Relum Samples By: Level of Rush: QC !nils. •sand report to: SVOC(8270C_ 

Name Signature lnll Company/Organizalion/Phone/CeRular Mlko Sanders PCB(8082)HE(8330) 
Sample J.Lee 'd...JI L..J ~ ::2'.2. Weston/61351505-284-3309 Dept61351MS/1089 Total Cyanlde{9010) Lab Use 1 

Team ''' ...... ~,.....,,..,, •· ~ Phone/505-284/2478 Cr6+(7197) I 
Members G.Ouintana ,NJ~u. '"" '1!.11:. -:;z,"" ...... J'.u,.t Shaw/61351505-284-3309 ' RCRA metals{6020, I 

1 'I' 7000,7471)Gross alpha- j 
•pfesse fist as $ef~lltalo report bela(900) 

1.Reliflquishedby /.G /~ .t'1 .,....;::. Org. h.J ':f<{)ale~ o.:::J.Trmeo'/1.5 4.Relinquishedby_ Org. Date Time 

1. Received by /' / /l / /7 Org.Gn 2.. Date 'T~(.o&..l""Jme £l'J 1 "{ 4. Received by Org. Date Time 
2.ReHnqulshedb ..cl/7 .L '< ~.-4A -~ Or~/~7 Oelq~ZC"-DZI'ime I 0'10 S.Rallnqulshedby Org. Dete Time 

2. Received by ,V./U A ·~ ~A f.,.. 1 ~~ftg': /-.FE:tPalff qf""'' /'111 .... JrQ4-( I"· Received by Org. Data Time 

3.Rellnqulshed byt VV ----- - V "" ...,.. ~ Org. - Data '/ . ·~! "T1me 6.Relinqulshedby Org. Date Time 

3. Rec:afved by Org. Oale Ttn111 6. Receivtld by _ ~- _ _ ·- _ Org._ --~·-- Dale __.T . .,.Im"'e"---~---' 

v 
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Project Leader COLLINS --------------------

Contract Verifi~ Review (CVR) 

Project Name DSS SOIL SAMPLING 

AR/COC No. 605728 & 605729 Analytical Lab _G_EL ____________ _ 

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

' 
Reauest and Chain of Custodv Record and Loa-In lnf1 

-···---·~·· 

Line Complete? 
No. Item Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 

1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 

' 1.4 Preservative.correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number{s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provide<f X 

laboratorv Reoort 
Line Com:>lete? 
No. Item Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number{s) complete and correct X 

2.3 QC analysis and acceptance limits provided (MS, LCS, Replicate) X 

2.4 Matrix spike/matrix spike duplicate data provided (if requested) X 
2.5 Detection limits provided· PQL and MDL _(or IDL), MDA and '-c X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 

2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(If applicable) reported · 
2.10 Narrative provided X 
2.11 TAT met X 

~ 
Case No. 7223_02.03.02 

SDG No. 67794A & B 

Resolved? 
If no, explain Yes No 

--- - ------1......-..--

Resolved? 
If no, explain Yes No 

2.12 Hold times met X HEXAVALENT CHROMIUM SAMPLE #059926-006 X 
RECEIVED PAST HOLDING TIME 

2.13 Contractual Qualifters provided X. 
2.14 All reQuested result and TIC (if requested) data. provided X 



\., 
Contract Verificati.teview (Continued) ~ 

-·- ··- --·---· 

Item Yes No If nQ, Sample ID No./Fraction(s) and· Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project· X 
~·pacific requirements? lnorganics and metals reported as ppm (mgniter or mg/Kg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X M-NITROTOLUENE & P-NITROTOLUENE FAILED 
a) Laboratory control samples accuracy reported and met for all samples RECOVERY LIMITS FOR EXPLOSIVES LCS (aq) 

b) Surrogate data reported and met for all organic samples analyzed by a gas X 

' chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Precision X RPDs FOR ARSENIC, CHROMIUM & LEAD FAILED 
a) Replicate sample precision reported and met for all inorganic and radiochemistry ACCEPTANCE LIMITS 

samples 
b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X BIS(2-ETHYLHEXYL)PHTHALA TE DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples CHROMIUM DETECTED IN AQUEOUS BLANK 

CYANIDE DETECTED IN BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met ,x 1 ,2-DICHLOROPROPANE DETECTED IN TRIP BLANK 
DIETHYLPHTHALA TE DETECTED IN EQUIPMENT BLANK 
TETRYL DETECTED IN EQUIPMENT BLANK 
CHROMIUM DETECTED IN EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: "J" ~estimated quantity; "B"-analyte found in method X 
blank above the MDL for organic or above the POL for inorganic; ·u·- analyte I 

undetected (results are below the MDL, IDL, or MDA (radiochemical)); "H"-analysis I 

done beyond the holding time 
3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second .column confirmation data provided for methods 8330 {high explosives) and X 

8082 (pesticides/PCBs) 



'- Contract Verificatio~view (Continued) 
~· 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

1.1 GC/MS (8260, 8270, etc.) 

a} 12-hour tune check provided X 

·' 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a} Initial calibration provided X 

b) Continuing calibration proVided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided . X 

b) Continuing calibration provided X 
I 
I 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry I 

a) Instrument run logs provided X I 
-'--------~-
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-.., L 
Contract Verification Review (Concluded) 

5.0 Problem Resolution 
~ 

Summarize the findings in the table below. List only samples/fractions for Which deficiencies have been noted. 

Sample/Fraction No. Analysis 

ALL AQUEOUS voc 
ALL GROSS ALPHA I BETA 

ALL GROSS ALPHA I BET A 

Were deficiencies unresolved?..,. 9 ..,. No 

Based on the review, this data package is complete. 

Problems/Comments/Resolutions 

TECHNICAL NARRATIVE ILLEGIBLE (pg. 306-309) 

TECHNICAL NARRATIVE ILLEGIBLE (pg. 789-790} 

TECHNICAL NARRATIVE ILLEGIBLE (pg. 800::807} 

. 

..,. Yes ~~~-<® 
If no, provide: nonconformance report or correction request number 5306 and date correction request was submitted:" 11-14-2002 

Closed by: 1,~,), Po.~ U ,0 Date: II !)9 /o ~ Reviewedby: \M. Po.Q~·Ct=- Date: 11-14-2002 
I i< 

(__ 
-, 

! 

I 

! 

! 
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DSS SITE 1003: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1003, Building 915/922 Septic System, Operable Unit 
(OU) 1295, at Sandia National Laboratories/New Mexico (SNUNM), consisted of a 900-gallon 
septic tank connected to two seepage pits. The site is located in the northeastern portion of 
SNUNM Technical Area (TA}-11 on federally owned land controlled by Kirtland Air Force Base 
(KAFB) and leased to the U.S. Department of Energy (DOE). Available information indicates 
that Building 915 was constructed in 1951 and Building 922 was constructed in 1958 
(IT December 1996). In November 1999 a field inspection conducted by SNUNM and New 
Mexico Environment Department (NMED) staff found the septic tank and seepage pits intact. 

Environmental concern about DSS Site 1 003 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COCs at similar test facilities. 

No springs or perennial surface water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to a gentle incline to the west. During most rainfall events, 
precipitation quickly infiltrates the soil at DSS Site 1003. However, virtually all the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration for the KAFB 
area range from 95 to 99 percent of annual rainfall (SNUNM March 1996). 

DSS Site 1 003 lies at an average elevation of approximately 5,423 feet above mean sea level. 
Two water-bearing zones, a shallow groundwater system and the regional aquifer, underlie 
the site. The shallow groundwater system is approximately 300 feet below ground surface 
(bgs), and it is not used as a water supply. The depth to the regional aquifer is approximately 
545 feet bgs. Both the City of Albuquerque and KAFB use the regional aquifer as a water 
supply source. Groundwater flow in the shallow groundwater system is to the southeast while 
regional groundwater flow is believed to be predominantly north-northwest (SNUNM March 
2002). The nearest groundwater monitoring wells are those installed within TA-11. These wells 
are located approximately 600 feet northwest of the site and 800 feet southwest of the site 
(SNUNM March 2002). The nearest production wells are west and northwest of the site and 
include KAFB-7 and KAFB-1, which are approximately 1.7 and 1.3 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 
[SAP]) (SNUNM October 1999) and "Field Implementation Plan [FIP], Characterization of 
Non-Environmental Restoration Drain and Septic Systems" (OU 1295 [FIP]) (SNUNM 
November 2001) identified the site-specific sample locations, sample depths, sampling 
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procedures, and analytical requirements for this and many other DSS sites. The DQOs outlined 
the Quality Assurance (QA)/Ouality Control (QC) requirements necessary for producing 
defensible analytical data suitable for risk-assessment purposes. The baseline sampling 
conducted at DSS Site 1 003 was designed to: 

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

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

• Identify which systems would or would not need initial shallow investigation work 
as required by NMED. 

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

~ 

I 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 003 Potential COC 
Sampling Areas Source 

Soil beneath the Effluent 
septic system discharged to the 
seepage pits environment from 

the seepage pits 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

2 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 

' the environment 
from effluent 
discharged from 
the seepage pits 

Soil samples were collected at two locations at DSS Site 1 003. Samples were collected from 
two depth intervals in each of the two single borehole drilled beneath the seepage pits. These 
samples were identified as 915-922-SP1-BH1-27 and 33 and 915-922-SP1-BH2-26 and 31. 
The samples were collected with a Geoprobe™ drilling rig from two 3-foot-long sampling 
intervals at each boring location. Seepage pit sampling intervals started at an average of 27 
and 32 feet bgs in each of the seepage pit borings. The soil samples were collected using the 
same procedures utilized at numerous other OU 1295 sites, and in accordance with procedures 
described in the OU 1295 SAP and FIP. 

Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site, and 
the laboratories that performed the analyses. 

AU6-Q3/WP/:rs5346.doc D-2 840858.01 06/24/03 2:40 PM 
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Table 2 

Number of Confirmatory Soil and QA/QC Samples Collected From DSS Site 1003 . 

Sample Type VOCs SVOCs 
Confirmatory 4 4 
Duplicates 0 0 
EBs and TBs (VOCs only) 1 0 
Total Samples 5 4 
Analytical Laboratory GEL GEL 

= Equipment blank. 
= Drain and Septic Systems. 
= General Engineering Laboratories, Inc. 
= High explosive{s). 
= Polychlorinated biphenyl. 
=Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 

PCBs 
4 
0 
0 
4 

GEL 

EB 
DSS 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile Organic Compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
4 4 4 4 4 
0 0 0 0 0 
0 0 0 0 0 
4 4 4 4 4 

GEL GEL GEL GEL RPSD 

~ 

Gross 
Alpha/Beta 

Activity 
4 
0 
0 
4 

GEL 

:::0 ....... 
en 
:;-::: 
> en 
en 
tTJ en 
en 

~ 
'T1 
0 
:::0 
tj 
en 
en 
en 

~ ,_. 
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The DSS Site 1 003 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activities. The samples 
were analyzed by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]) and the 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and some of the data quality requirements from the 1999 SAP and 
2001 FIP. 

Table 3 
Summary of Data Quality Requirements 

Analytical Data Quality 
Methoda Level GEL ERCL RPSD 

VOCs Defensible 4 samples None None 
EPA Method 8260 
SVOCs Defensible 4 samples None None 
EPA Method 8270 
PCBs Defensible 4 samples None None 
EPA Method 8082 
HE Compounds Defensible 4 samples None None 
EPA Method 8330 
RCRA metals Defensible 4 samples None None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 4 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 4 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 4 samples 
Radionuclides 
Gross Alpha/Beta Activity Defensible 4 samples None None 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL =General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of trip blanks (for VOCs only) equipment blanks, duplicates, and matrix spike 
samples. No significant QA/QC problems were identified in the QA/QC samples. 
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All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to "Data Validation Procedure for 
Chemical and Radiochemical Data" SNUNM ER Project Analytical Operating Procedure (AOP) 
00-03, Rev. 0 (SNUNM December 1999}. The data validation reports are presented in the 
associated DSS Site 1003 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and acceptable for use in the NFA proposal; therefore, the DOOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1003 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DOOs contained in the OU 1295 SAP and FIP 
identified the sample locations, sample density, sample depth, and analytical requirements. 
The sample data were subsequently used to develop the final conceptual model for DSS 
Site 1003, which is presented in Section 2.5 of the associated NFA proposal. The quality of the 
data used to specifically determine the nature, migration rate, and extent of contamination are 
described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1 003 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activities. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize 
the COCs and any potential degradation products at DSS Site 1003. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 003 was inspected in 1996 and found to be dry and containing 
approximately 6 inches of dried sludge. In November 1999 a field inspection was conducted by 
SNUNM and NMED staff and the two seepage pits and the septic tank were located and 
determined to be intact. Therefore, the migration rate of COCs that may have been introduced 
into the subsurface via the septic system at this site was dependent on the volume of aqueous 
effluent discharged to the environment from this system when it was operational. Any migration 
of COCs from this site after use of the septic system was discontinued has been dependent 
predominantly on precipitation, although it is highly unlikely that sufficient precipitation has 
fallen on the site to reach the depth at which COCs may have been discharged to the 
subsurface from this system. Analytical data generated from the soil sampling conducted at the 
site are adequate to characterize the rate of COC migration at DSS Site 1003. 
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111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from boreholes drilled at two locations 
beneath the seepage pits at the site to assess whether releases of effluent from the septic 
system caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at an average of 27 and 
32 feet beneath the two seepage pits. Sampling intervals started at the depths at which effluent 
discharged from the seepage pit would have entered the subsurface environment at the site. 
This sampling procedure was required by NMED regulators, and has been used at numerous 
DSS type of sites at SNUNM. The baseline soil samples are considered to be representative 
of the soil potentially contaminated with the COGs at this site, and are sufficient to determine 
the vertical extent, if any, of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS Site 
1003 NFA proposal describes the identification of COGs and the sampling that was conducted 
in order to determine the concentration levels of those COGs across the site. Generally, COGs 
that were evaluated in this risk assessment included all detected organic compounds and all 
inorganic and radiological COGs for which samples were analyzed. If the detection limit of an 
organic compound was too high (i.e., could possibly cause an adverse effect to human health 
or the environment), the compound was retained. Nondetected organics not included in this 
assessment were determined to have sufficiently low detection limits to ensure protection of 
human health and the environment. In order to provide conservatism in this risk assessment, 
the calculation used only the maximum concentration value of each COC found for the entire 
site. The SNUNM maximum background concentration (Dinwiddie September 1997) was 
selected to provide the background screen listed in Tables 4 and 5. 

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

Tables 4 and 5 list the nonradiological and radiological COGs for the human health risk 
assessment at DSS Site 1003, respectively. All samples were collected at depths greater than 
5 feet bgs; therefore, calculation of ecological risk was not performed. All tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 provides discussion of Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COGs at DSS Site 1003 were to the subsurface soil resulting from the 
discharge of waste water from the Buildings 915/922 septic system to the two seepage pits. 
Wind, water, and biota are natural mechanisms of COC transport from the primary release 
point; however, because the discharge of waste water was to subsurface soil that is greater 
than 5 feet bgs, none of these are considered to be of significance as transport mechanisms at 
this site. 
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Table 4 
Non radiological COCs for Human Health Risk Assessment at DSS Site 1003 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log K0w 

Is Maximum COC 
Concentration Less 

SNLINM Than or Equal to the 
Bioaccumulator?b Maximum Background Applicable SNLINM BCF Log K0 w 

Concentration Concentration Background (maximum (for organic (BCF>40, 
Log K0w>4) coc (mg/kg) (mg/kg)a Screening Value? aquatic) 

Arsenic 1.83 J 4.4 Yes 44c 

Barium 129 200 Yes 170d 
Cadmium 0.26 J 0.9 Yes 64C 

Chromium, total 10.4 J 12.8 Yes 16C 

Chromium VI 0.02715e NC Unknown 16C 

Cyanide 0.02095e NC Unknown NC 

Lead 5.21 J 11.2 Yes 49c 
Mercury 0.0038 J <0.1 Unknown 5,5ooc 
Selenium 0.241 J <1 Unknown aoo1 

Silver 0.661 <1 Unknown 0.5c 
Di-n-cetyl phthalate 0.0385 J NA NA 9,3349 
bis(2-Ethylheyxl) phthalate 0.167 J NA NA 851h 
Pyrene 0.133 J NA NA 36,300C 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration is 0.5 detection limit. 
1Callahan et al. 1979. 
9Micromedex 1998. 
hHoward 1989. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 

Kow 
Log 
mg/kg 
NA 
NC 

= Octanol-water partition coefficient. 
=Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 

NMED 
SNUNM 
voc 

COCs) 
- Yes 
- Yes 
- Yes 
- No 
- No 
- Unknown 
- Yes 
- Yes 
- Yes 
- No 

5.229 Yes 
7.69 Yes 

5.329 Yes 

= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
=Volatile organic compound. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1003 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than 

SNUNM or Equal to the 
Maximum Background Applicable SNUNM BCF Is COCa 
Activity Activity Background (maximum Bioaccumulator?b 

coc (pCi!g) (pCi!g)a Screening Value? aquatic) (BCF >40) 

U-235 NDj_0.228) 0.18 No 900C Yes 
U-238 NO (0.724) 1.3 Yes 900C Yes 
Th-232 0.928 1.54 Yes 3,000C No 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

Water at DSS Site 1003 is currently received as precipitation (approximately 8.1 inches 
annually [NOAA 1990]). Precipitation will either evaporate at or near the point of contact, 
infiltrate into the soil, or form runoff. Infiltration at the site is enhanced by the sandy texture of 
the soil. However, the depth of percolation of this water into the soil is limited, and it is 
estimated that 95 to 99 percent of the annual precipitation in this area is lost through 
evapotranspiration. Therefore, the potential for further downward movement of COGs through 
leaching is low. Because regional groundwater at this site is approximately 545 feet bgs, the 
potential for COGs to reach groundwater through the unsaturated zone above the water table is 
extremely small. 

COGs at DSS Site 1 003 include both organic and inorganic constituents. The inorganics 
include both radiological and nonradiological analytes. The inorganic COGs are elemental in 
form, and are not considered to be degradable. Transformations of the nonradiological 
inorganics 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). However, because of the aridity of the environment at this site, and the lack of potential 
contact with biota, none of these mechanisms is expected to result in significant 
transformations of the inorganic COGs. The radiological COGs will undergo decay to stable 
isotopes or radioactive daughter elements. However, because of the long half-lives of the 
radionuclides, radiological decay is not expected to result in significant losses or 
transformations of these COGs. 

The organic COGs at DSS Site 1003 may be degraded through photolysis, hydrolysis, and 
biotransformation. Photolysis requires light, and therefore takes place in the air, at the ground 
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surface, or in surface water. Hydrolysis includes chemical transformations in water, and may 
occur in the soil solution. Biotransformation includes transformation due to plants, animals, and 
microorganisms. Because of the depth of these COGs in the soil, none of these mechanisms 
are expected to result in significant loss of organic COGs at this site. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1003. COGs 
at this site include radiological inorganic analytes, nonradiological inorganic analytes, and 
organic analytes. For the reasons detailed above, wind, surface water, and biota are 
considered to be of low significance as potential transport mechanisms at this site. The 
potential for transformation of nonradiological inorganic analytes and organic analytes is low, 
and loss through decay of radiological COGs is insignificant because of their long half-lives. 

Table 6 
Summary of Fate and Transport at DSS Site 1003 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to _groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS =Drain and Septic System. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

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

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

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

Vl.2 Step 1 . Site Data 

Section I provides the description and history for DSS Site 1 003. Section II presents a 
comparison of results to DQOs. Section Ill discusses the nature, rate, and extent of 
contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1003 has been designated a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential exposure of the receptor to contaminated soil. 
No water pathways to the groundwater are considered. Depth to regional groundwater at DSS ._ 
Site 1003 is approximately 545 feet bgs. No intake routes through plant, meat, or milk ingestion .._. 
are considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1003. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil in_g_estion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

Step 3, the background screening procedure, is discussed in this section. The procedure 
compares the maximum COG concentration to the background screening level. The method 
and results are described below. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4 and was used to calculate risk attributable 
to background in Sections Vl.6.2 and Vl.7. Only the COGs that were detected above their 
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respective SNUNM maximum background screening levels or did not have either a quantifiable 
or a calculated background screening level were considered in further risk assessment 
analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that did not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1003 maximum COG concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, five constituents did not have quantified 
background screening concentrations; therefore, it is unknown if these COGs exceeded 
background. Three nonradiological COCs were organic compounds and did not have 
corresponding background screening values. 

For the radiological COGs, one constituent (U-235) exhibited an MDA greater than its 
background value. 

V1.5 Step 4. Identification of Toxicological Parameters 

Tables 7 and 8 list the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for nonradiological COGs in Table 7 
were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the Health 
Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000), the EPA 
Region 6 (EPA 2002a), the EPA Region 9 (EPA 2002b), and the Risk Assessment Information 
System (ORNL 2003) electronic databases. Dose conversion factors (DCFs) used in 
determining the excess TEDE values for radiological COGs for the individual pathways were the 
default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the 
following documents: 

• DGFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DGFs for surface contamination were taken from DOEIEH-0070, "External Dose
Rate Conversion Factors for Calculation of Dose to the Public" (DOE 1988). 
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Table 7 
Toxicological Parameter Values for DSS Site 1003 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mglkg-d)- 1 

Chromium VI 3E-3° L 2.3E-6° L -
Cyanide 2E-2° M - - -
Mercury 3E-46 - 8.6E-5° M -
Selenium 5E-3° H - - -
Silver 5E-3° L - - -
Bis(2-ethylhexyl) phthalate 2E-21 - 2E-21 - 1.4E-21 

Di-n-cetyl phthalate 2E-26 - 2E-21 - -
Pyrena 3E-2° L 3E-21 - -

- --- .... ---

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen 
D = Not classifiable as to human carcinogenicity. 

0Toxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000 . 
6Toxicological parameter values from HEAST (EPA 1997a). 
t"foxicological parameter values from EPA Region 6 electronic database (EPA 2002a). 
9Toxicological parameter values from ORNL 2003. 
hToxicological parameter values from EPA Region 9 electronic database (EPA 2002b). 
ASS = Gastrointestinal adsorption coefficient. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-d) -1 = Per milligram per kilogram per day. 
NMED =New Mexico Environment Department. 
ORNL = Oak Ridge National Laboratory 
RfDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF0 =Oral slope factor. 

= Information not available. 

~ r 

SFinh 
(mg/kg-d)- 1 

4.2E+1° 
-
-
-
-

1.4E-21 

-
-

Cancer 
Classb ABS 

A 0.01d 
D 0.1d 
D 0.01d 
D 0.01d 
D 0.01d 
- 0.019 
- 0.10h 
D 0.1d 
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Table 8 
Toxicological Parameter Values for DSS Site 1003 

Radiological COCs Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

8Yu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SFev =External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 

• 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 ANUEAIS-8, Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential nonradiological COCs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 shows the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix 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 upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
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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 is industrial for this site, risk and TEDE values for a 
residential land use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1003 nonradiological COGs and an estimated 
excess cancer risk of 1 E-9 for the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 10 shows no quantifiable HI or estimated excess cancer risk 
for the designated industrial land use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 7.2E-3 millirem (mrem) per year (yr). In accordance with EPA guidance found in 
Office of Solid Waste and Emergency Response Directive No. 9200.4-18 (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 DSS Site 1003 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 6.3E-,8. 

For the residential land use scenario nonradioactive COGs, the HI is 0.00 and the estimated 
excess cancer risk was 4E-9 (Table 9). The numbers in the table included exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally ~ 
recommends that inhalation not be included in a residential land use scenario, this pathway is .. 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1). Table 10 
shows that for the DSS Site 1003 associated background constituents, there was no 
quantifiable HI or estimated excess cancer risk. 

For the radiological COGs, the incremental TEDE for the residential land use scenario is 
1.9E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998), for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 003 for the residential land use scenario is well below 
this guideline. Consequently, DSS Site 1003 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 1.9E-7. The excess cancer risk from 
the nonradiological COGs and the radiological COGs 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, "Establishment of Cleanup Levels for CERCLA Sites with 
Radioactive Contamination" (EPA 1997b). This summation is tabulated in Section V1.9, 
"Summary." 
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Table 9 
Risk Assessment Values for DSS Site 1003 Nonradiological COCs 

Industrial Land Use 
Maximum Scenarioa 

Concentration Hazard 
coc (mg/kg) Index 

Chromium VI 0.0271Sb 0.00 
Cyanide 0.02095b 0.00 
Mercury 0.0038 J 0.00 
Selenium 0.241 J 0.00 
Silver 0.661 0.00 
Bis(2-ethylhexyl) phthalate 0.167 J 0.00 
Di-n-octyl phthalate 0.0385 J 0.00 
Pyrene 0.133 J 0.00 

Total 0.00 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 

Cancer 
Risk 

6E-11 
-
-
-
-

9E-10 
-
-

1E-9 

Residential Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 
0.00 1E-10 
0.00 -
0.00 -
0.00 -
0.00 -
0.00 4E-9 
0.00 -
0.00 -

0.00 4E-9 

Risk Assessment Values for DSS Site 1003 Nonradiological Background Constituents 

Background 
Concentrationa 

coc (mg/kg) 
Chromium VI NC 
Cyanide NC 
Mercury <0.1 
Selenium <1 
Silver <1 

Total 

a Dinwiddie September 1997, North Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 

Industrial Land Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -
- -

- -

EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -
- -

- -
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Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the industrial land use scenario nonradiological COCs, the HI is 0.00 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk was 
estimated at 1 E-9. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and the 
residential land use scenarios. Assuming the industrial land use scenario, there was no 
quantifiable HI or excess cancer risk for nonradiological COCs. 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 are assumed to have a hazard quotient of 0.00. Incremental HI is 0.00 and the 
estimated incremental cancer risk was 9.60E-1 0 for the industrial land use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering an industrial land use scenario. 

For radiological COCs of the industrial land use scenario, incremental TEDE is 7.2E-3 mrem/yr, 
which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental estimated 
excess cancer risk is 6.3E-8. 

The calculated HI for the residential land use scenario nonradiological COCs is 0.00, which is 
below the numerical guidance. The excess cancer risk was estimated to be 4E-9. NMED 
guidance states that cumulative excess lifetime cancer risk must be Jess than 1 E-5 (Bearzi 
January 2001 ), thus the excess cancer risk for this site is also below the suggested acceptable 
risk value. For background concentrations of the nonradiological COCs there was no 
quantifiable HI or excess cancer risk. The incremental HI is 0.00 and the estimated incremental 
cancer risk was 4.1 OE-9 for the residential land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs considering a 
residential land use scenario. 

The incremental TEDE for a residential land use scenario from the radiological components is 
1.9E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrern/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 1.9E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1003 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the OU 1295 SAP (SNUNM 
October 1999), and FIP (SNUNM November 2001 ); the DOOs contained in these two 
documents are appropriate for use in risk assessments. The data from soil samples collected 
at effluent release points are representative of potential COC releases to the site. The 
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analytical requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1 003. 

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. Because the COCs are found in 
near-surface soils and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 9 shows the uncertainties in nonradiological toxicological parameter values. There is a 
mixture of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 1997a), 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000), the Risk Assessment Information System (ORNL 2003), and EPA Region 6 (EPA 2002a) 
and EPA Region 9 (EPA 2002b) electronic databases. Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000), the 
Risk Assessment Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 
2002b, EPA 2002c). Because of the conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 

Risk assessment values for nonradiological COCs are within the human health acceptable 
range for both the industrial and residential land use scenarios compared to established 
numerical guidance. For radiological COGs, the conclusion of the risk assessment is that 
potential effects on human health for both industrial and residential land use scenarios are 
within guidelines and are a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). The overall uncertainty in all of the steps in the risk assessment 
process is considered not significant with respect to the conclusion reached. 

V1.9 Summary 

DSS Site 1 003 has identified COGs consisting of some 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land use scenario the HI (0.00) is significantly 
less than the accepted numerical guidance from the EPA. Estimated excess cancer risk was 
1 E-9. 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 HI is 0.00, and the 
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incremental excess cancer risk was 9.60E-10 for the industrial land use scenario. Incremental 
risk calculations indicate insignificant risk to human health for the industrial land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land use scenario the HI {0.00} is also below 
accepted numerical guidance from the EPA. Estimated excess cancer risk was 4E-9. Thus, 
excess cancer risk is below the acceptable risk value provided by the NMED for a residential 
land use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the incremental 
excess cancer risk was 4.1 OE-9 for the residential land use scenario. Incremental risk 
calculations indicate insignificant risk to human health for the residential land use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COGs are much 
lower than EPA guidance values. The estimated TEDE is 7.2E-3 mrem/yr for the industrial land 
use scenario; this value is much less than the EPA's numerical guidance of 15 mrem/yr in EPA 
guidance (EPA 1997b). The corresponding incremental estimated cancer risk value is 6.3E-8 
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 1.9E-2 mrem/yr with an 
associated risk of 1.9E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998}. Therefore, DSS Site 1003 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 11 below: 

Table 11 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1 E-9 6.3E-8 6.4E-8 
Residential 4E-9 1.9E-7 1.9E-7 

Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is therefore concluded that this site poses 
insignificant risk to human health under either the industrial or residential land use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at DSS Site 1003. A component of the NMED RisK
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment, which is followed by a more 
detailed risk assessment, if warranted by the results of the seeping 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 
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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. 

Vll.2 Scoping Assessment 

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

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1003 are located at depths greater than 
5 feet bgs. Therefore, no complete ecological exposure pathways exist at this site and no 
COGs are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioacccumulation potential is not evaluated. 

Vll.2.3 Fate and Transport Potential . 
The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs also 
are expected to be of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with COGs at this site and therefore no 
COPECs exist at the site. As a consequence, 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

6/24/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 
(September 1995); Workbook: Future Use Management Area 1 (October 1995); Workbook: 
Future Use Management Areas 3, 4, 5, and 6 (January 1996); Workbook: Future Use 
Management Area 7 (March 1996). At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. Therefore, all 
three land use scenarios will be addressed in this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• 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 Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil lng_estion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 6, 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 18, 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department 
of Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites 
(DOE 1993). The Nuclear Regulatory 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, undergone several 
benchmarking analyses, and been included in the International Atomic Energy Agency's VAMP 
and BIOMOVS II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

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 4IJ 
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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative 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 radioactive 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 only, 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 Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

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

C *IR*CF*EF*ED I = __:_S _______ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor }ipEF) 
I =--------------~~~~=-
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ __ 

a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2

) 

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 

6/24/2003 

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): 

where: 

C *IR*EF*ED I = ___;.;_w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 

IRi =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 chemicals with a Henry's Law constant greater than 1 X 10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 
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Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land use scenarios for nonradiological and radiological COCs, 
respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 

AU6-03/WP/SNL03:rs5346.doc D-33 840858.01 06/24/03 2:40 PM 



RISK ASSESS:MENT FOR DSS SITE 1003 6/24/2003 

Table 2 
Default Nonradiological Exposure Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

250a,b 
8.7 (4 hr/wk for 

350a,b Exposure Frequency (day/yr) 52 wk/yr)a,b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight 1~) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,95oa.b 10,950 8•b 

(=ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Childa,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Child8 10 Child8 

Inhalation Rate (m3fday) 2oa.b 30 Adult8 20 Adult8 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E98 1.36E98 1.36E98 

Water Ingestion Pathway 
2.48 2.48 2.48 

Ingestion Rate _iliter/day) 
Dermal Pathway 

0.2 Child8 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.28 0.07 Adult8 0.07 Adult8 

Exposed Surface Area for Soil/Dust 2,800 Child8 2,800 Childa 
(cm2/day) 3,3008 5,700 Adult8 5, 700 Adult8 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day tor 
Exposure Frequency 250 day/yr 4 hr/wk tor 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg} 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr} 7,3QOd,e 10,95oe 
Mass Loading for Inhalation gfm3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr} NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr} NA NA 
Fraction Ingested NA NA 

8 Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 }. 
bExposure Factors Handbook (EPA August 1997}. 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993}. 
esNUNM (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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1.0 PROJECT BACKGROUND 

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

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

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

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

• Identify which systems would, and would not, need initial shallow investigation 
work as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawing and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system, that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual drain and septic systems was generated in 2000. Of these 121 sites, NMED 
required environmental assessment work at a total of 61; no evaluation of the remaining 60 
systems was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the 
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system did not in fact exist, which decreased the number of DSS sites requiring characterization 
to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked closely together to reach consensus on a staged approach 
and specific procedures that would be used to characterize the DSS sites, as well as the 
remaining OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for no 
further action. These procedures are described in detail in the "Sampling and Analysis Plan 
[SAP] for Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM 
October 1999), which was approved by NMED/HWB on January 28, 2000 (Bearzi January 
2000). A follow-on document, the "Field Implementation Plan [FIP], Characterization of Non
Environmental Restoration Drain and Septic Systems" (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by NMED for each of the 60 DSS sites. The FIP was approved by NMED in February 
2002 (Moats February 2002). 
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2.0 BUILDING 6750 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project has conducted an assessment of DSS Site 1008, the Building 6750 
septic system. There are no known or specific environmental concerns at this DSS site. It is 
one of many SNUNM DSS sites at which environmental characterization is being required by 
NMED/HWB. An assessment was conducted to determine whether environmental 
contamination was released to the environment via the septic system present at the site. This 
report presents the results of the assessment and, based upon the findings, recommends a risk
based proposal for NFA for the Building 6750 septic system site. This NFA proposal provides 
documentation that the site was sufficiently characterized and that no significant releases of 
contaminants to the environment occurred via the Building 6750 septic system, and that it does 
not pose a threat to human health or the environment under industrial or residential scenarios. 
Current operations at the site are conducted in accordance with applicable laws and regulations 
that are protective of the environment, and septic system discharges are now directed to the 
City of Albuquerque sewer system. 

Review and analysis of all relevant data for the Building 6750 septic system site indicate that 
concentrations of constituents of concern (COGs) at this site were found to be below applicable 
risk assessment action levels. Thus, DSS Site 1008, the Building 6750 septic system is 
proposed for an NFA decision based upon sampling data demonstrating that COGs released 
from the site into the environment pose an acceptable level of risk under current and projected 
future land uses as set forth by Criterion 5. Criterion 5 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

The Building 6750 septic system is located in SNUNM Technical Area (TA)-111 on federally 
owned land, which is controlled by Kirtland Air Force Base (KAFB) and permitted to the 
U.S. Department of Energy (DOE) (Figure 2.2.1-1 ). DSS Site 1008 is located approximately 1.3 
miles southwest of the northeast entrance into TA-111, on the northwest side of Building 6750 
(Figure 2.2.1-2). As shown on Figure 2.2.1-2, this septic system consists of a 1 ,000-gallon 
septic tank with the output flowing to a junction that feeds two drainfield lines. The drainfield 
lines are approximately 50 feet long and flow away from each other in a ''Y" configuration. 
Construction details of this system are based upon information presented on an SNUNM 
engineering drawing (SNUNM September 1971 ), site inspections, and backhoe excavations of 
the system. 

The surface geology at DSS Site 1 008 is characterized by a veneer of aeolian sediments that are 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the water 
table at this site. The alluvial fan materials originated in the Manzanita Mountains east of the site 
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and typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation, and have moderate to low hydraulic conductivities (SNUNM March 
1996). Vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). 

The site lies at an average elevation of approximately 5,353 feet above mean sea level. Depth 
to groundwater is approximately 460 feet below ground surface (bgs) at the site. Groundwater 
flow direction is thought to be generally to the west in this area (SNUNM March 2002). The 
nearest production wells are north of the site and include KAFB-4 and KAFB-7, which are 3.25 
and 3.8 miles away, respectively. The nearest groundwater monitoring wells, MWL-MW5 and 
MWL-BW-1, are located approximately 2,000 to 2,250 feet northwest of the site (SNUNM 
August 2002). 

2.2.2 Operational History 

Available information indicates that Building 6750 was constructed in 1965 (SNUNM March 
2003), and it is assumed that the septic system was also constructed at this time. The building 
served as a test facility used for studying impact phenomena. Building 6750 houses a small 
machine shop, office space, a control area, and an indoor firing range. 

A firm date for the installation of the septic tank and drainfield system at Building 6750 is not 
known. Available information indicates that by the early 1990s, the septic tank system had been 
disconnected from the building, and septic system discharges were routed to the City of 
Albuquerque sanitary sewer system (Jones July 1993). Because operational records were not 
available, the investigation was planned to be consistent with other DSS site investigations and 
to sample for the most commonly anticipated COGs found at similar test facilities. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1008 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected land use for DSS Site 1008 is industrial (DOE et al. September 1995). 

AU6-03/WP/SNL03:r5348.doc 2-7 840857.03.01 06/24/03 3:00 PM 



This page intentionally left blank. 

AU6-031WP/SNL03:r5348.doc 2-8 840857.03.Q1 06/24/03 3:00 PM 



3.0 INVESTIGATORY ACTIVITIES 

Four investigations have been conducted at the Building 6750 septic system. Three of these 
investigations were required by NMED/HWB to adequately characterize this site, and were 
conducted in accordance with procedures presented in the 1999 SAP and 2001 FIP, described 
in Chapter 1.0. These investigations are discussed in the following sections. 

3.1 Summary 

Four assessments have been conducted at the site. In June 1992 and July 1995, waste 
characterization samples (Investigation 1) were collected from the Building 6750 septic system. 
In June 1997, a backhoe was used to physically locate the buried drainfield lines at the site 
(Investigation 2). Shallow subsurface soil samples were collected from borings in the drainfield 
in June 1998 and again in August 1999 (Investigation 3). In May 2002, a passive soil-vapor 
screening survey was conducted to determine whether areas of significant volatile organic 
compound (VOC) contamination were present in the soils around the drainfield (Investigation 4). 
These investigations are discussed in the following sectiqns. 

3.2 Investigation 1-Septic Tank Sampling 

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

On July 7, 1992 and July 12, 1995, as par) of the SNUNM Septic System Monitoring Program, 
aqueous and sludge samples were collected from the septic tank at this site (SNUNM June 
1993, SNUNM December 1995). Aqueous samples were analyzed for VOCs, semivolatile 
organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), total metals, 
phenolic compounds, nitrates/nitrites, formaldehyde, fluoride, cyanide, oil and grease, and 
radiological constituents. Sludge samples were analyzed for metals and radiological 
constituents. Samples were submitted to an off-site laboratory for chemical and radiological 
analysis. A fraction of each sample was also submitted to the SNUNM Radiation Protection 
Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis. The analytical 
results are presented in Annex A. 

During March 25 and 26, 1996, the residual contents, approximately 958 gallons of waste and 
added water, were pumped out and disposed of properly (Shain August 1996). 

3.3 Investigation 2-Backhoe Excavation 

A backhoe was used on June 9, 1997 to determine the location, dimensions, and average 
depth of the DSS Site 1008 drainfield system. The drainfield was arranged as shown on 
Figure 2.2.1-2, with a drain line length of 50 feet and an average drain line depth of 3 feet bgs. 
No visible evidence of stained or discolored soil or odors indicating residual contamination was 
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observed during the excavation. No samples were collected during the backhoe excavation at 
the site. 

3.4 Investigation 3-Soil Sampling 

Once the system drainlines were located, soil sampling was conducted in accordance with the 
rationale and procedures described in the NMED-approved 1999 SAP (SNUNM October 1999). 
An initial round of soil samples was collected from two drainfield borehole locations on June 22, 
1998. On September 17, 1999, the two boreholes were sampled again for additional analyses. 
Soil boring locations at this site are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples 
being collected at DSS Site 1 008. A summary of the boreholes, sample depths, sample 
analyses, and sample collection dates is presented in Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In the drainfield 
locations, the top of the shallow interval started at the bottom of the drainline trenches, as 
determined by the backhoe excavation. The lower (deep) interval started at 5 feet below the top 
sample interval. Once the auger rig had reached the top of the sampling interval, a 1.5-inch 
inside diameter by 3-foot long Geoprobe™ sampling tube lined with a butyl acetate (BA) 
sampling sleeve was inserted into the borehole and hydraulically driven 3 feet down to fi11

1

the 
tube with soil. 

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

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

Drainfield soil samples were submitted to the SNUNM ER Chemistry Laboratory (ERCL) for 
VOCs, high explosives (HE), and Resource Conservation and Recovery Act (RCRA) metals 
analyses, and to the SNUNM RPSD Laboratory for gamma spectroscopy analyses. Samples 
for SVOC, PCB, cyanide, gross alpha/beta activity, and hexavalent chromium analyses were 
sent to General Engineering Laboratories (GEL), Inc. in Charleston, South Carolina. All 
samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. 

VOCs were analyzed by U.S. Environmental Protection Agency (EPA) Method 8260; SVOCs by 
EPA Method 8270; HE by EPA Method 8330 (EPA 8095 equivalent at the on-site ERCL}; PCBs 
by EPA Method 8082; RCRA metals and hexavalent chromium by EPA Methods 6020 and 
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Figure 3.4-1 
Collecting Soil Samples with the Geoprobe™ from the 

Building 6750 Septic System Drainfield, DSS Site 1008, August 17, 1999 
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Table 3.4-1 
Summary of Soil Samples Collected at Building 6750 Septic System (DSS Site 1 008) 

Top of 
Sampling 

Number of Intervals in 
Sampling Borehole Each Borehole 

Area Analytical Parameters Locations 
Drainfield VOCs 2 

bgs 
DSS 
ft 
HE 
PCB 
RCRA 
svoc 
VOC 

SVOCs 

PCBs 

HE 

RCRA metals 

Hexavalent Chromium 

Total Cyanide 

Gamma Spectroscopy 

Gross Alpha/Beta Activity 

= Below ground surface. 
= Drain and Septic Systems. 
= Foot (feet). 
=High explosive(s). 
= Polychlorinated biphenyl. 

2 

2 

2 

2 

2 

2 

2 

2 

= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 

(ft bgs) 
5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

5, 10 

Total Total 
Number of Number of Date(s) 

Soil Duplicate Samples 
Samples Samples Collected 

4 0 06-22-98 

4 0 06-22-98 

4 0 08-17-99 

4 0 06-22-98 

4 0 06-22-98 

4 0 08-17-99 

4 0 08-17-99 

4 0 06-22-98 

4 0 06-22-98 

7196A; total cyanide by EPA Method 9012A; gamma spectroscopy by EPA Method 901.1 (or 
equivalent at the on-site RPSD Laboratory); and gross alpha/beta activity by EPA Method 
900.0, or equivalent (EPA November 1986). 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 008 are presented and discussed 
below. Sample locations are shown on Figure 2.2.1-2. 

Analytical results for the four soil samples collected from the two drainfield boreholes are 
presented in Table 3.4.2-1. Method detection limits (MDLs) for the VOC analyses are presented 
in Table 3.4.2-2. No VOCs were detected in any of the soil samples. 
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Table 3.4.2-1 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, VOC Analytical Results 
June 1998 

(On-Site Laboratory) 

Sample Attributes VOCs 
Record Sample (Method 8260a) 

Numbert> ER Sample ID Depth (ft) (~-tg/kg) 
600395 6750-DF1-BH1-5-S 5 NO 
600395 6750-DF1-BH1-1 0-S 10 ND 
600395 6750-DF1-BH2-5-S 5 ND 
600395 6750-DF1-BH2-1 O-S 10 ND 

Quality Assurance/Quality Control Samples (ll~ /Ll 
600395 6750-EB NA NO 
600395 6750-TB NA ND 

aEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
~-tg/kg = Microgram(s) per kilogram. 
f.!g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND =Not detected above the method detection limit. 
S = Soil sample. 
TB =Trip blank 
VOC =Volatile organic compound. 
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Table 3.4.2-2 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, VOC Analytical Method Detection Limits 
June 1998 

(On-Site Laboratory) 

Method 8260a 
Detection Limit 

Analyte (!-lg/kg) 
Acetone 5.1-5.8 
Benzene 1-1.2 
Bromodichloromethane 1-1.2 
Bromoform 1-1.2 
Bromomethane 1-1.2 
2-Butanone 5.1-5.8 
Carbon disulfide 1-1.2 
Carbon tetrachloride 1-1.2 
Chlorobenzene 1-1.2 
Chloroethane 1-1.2 
Chloroform 1-1.2 
Chloromethane 1-1.2 
Dibromochloromethane 1-1.2 
1, 1-Dichloroethane 1-1.2 
1 ,2-Dichloroethane 1-1.2 
1, 1-Dichloroethene 1-1.2 
cis-1 ,2-Dichloroethene 1-1.2 
trans-1 ,2-Dichloroethene 1-1.2 
1 ,2-Dichloropropane 1-1.2 
cis-1 ,3-Dichloropropene 0.51-0.58 
trans-1 ,3-Dichloropropene 1-1.2 
Ethyl benzene 2-2.3 
2-Hexanone 5.1-5.8 
4-methyl-, 2-Pentanone 5.1-5.8 
Methylene chloride 1-1.2 
Styrene 1-1.2 
1,1 ,2,2-Tetrachloroethane 1-1.2 
Tetrachloroethane 2-2.3 
Toluene 1-1.2 
1,1, 1-Trichloroethane 1-1.2 
1,1 ,2-Trichloroethane 1-1.2 
Trichloroethane 1-1.2 
Vin_yl chloride 1-1.2 
a-Xylene 2-2.3 
p-X_ylene, m-Xylene 3.1-3.5 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
Jlg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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SVOCs 

Analytical results for the four soil samples collected from the two drainfield boreholes are 
presented in Table 3.4.2-3. MDLs for the SVOC analyses are presented in Table 3.4.2-4. No 
SVOCs were detected in any of the soil samples. 

Analytical results for the four soil samples collected from the two drainfield boreholes are 
presented in Table 3.4.2-5. MDLs for the PCB analyses are presented in Table 3.4.2-6. No 
PCBs were detected in any of the soil samples. 

Analytical results for the four soil samples collected from the two drainfield boreholes are 
presented in Table 3.4.2-7. MDLs for the HE analyses are presented in Table 3.4.2-8. No HE 
compounds were detected in any of the soil samples. 

RCRA Metals and Hexavalent Chromium 

Analytical results for the four soil samples collected from the two drainfield boreholes are 
presented in Table 3.4.2-9. MDLs for the metals analyses are presented in Table 3.4.2-10. 
Arsenic (4.6 milligrams [mg]/kilogram [kg]) and barium (240 J mg/kg) exceed their NMED
approved backgrounds of 4.4 and 214 mg/kg, respectively, in the 5-foot sample from borehole 
6750-DF-BH2-5-5. All other metal detections were below their NMED-approved background 
concentrations. 

Total Cyanide 

Analytical results for the four soil samples collected from the two drainfield boreholes are 
presented in Table 3.4.2-11. MDLs for the cyanide analyses are presented in Table 3.4.2-12. 
No cyanide was detected in any of the soil samples. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the four soil samples collected from 
the two drainfield boreholes are presented in Table 3.4.2-13. No readings above NMED
approved background were detected in any sample analyzed. However, although they were not 
detected, minimum detectable activities (MDAs) for uranium-235 and uranium-238 exceeded 
the background activities for those two radionuclides due to an insufficient gamma spectroscopy 
count time. 
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Table 3.4.2-3 
Summary of Building 6750 Septic Syptem (DSS Site 1 008) 

Confirmatory Soil Sampling, SVOC Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (Method 8270a) 

Numberb ER Sample ID Depth (ft) (j.tQ/kQ) 
600396 6750-0F1-BH1-5-S 5 NO 
600396 6750-0F1-BH1-1 0-S 10 NO 
600396 6750-0F1-BH2-5-S 5 NO 
600396 6750-DF1-BH2-1 0-S 10 NO 

aEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
OF = Orainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
j.tg/kg = Microgram(s) per kilogram. 
NO =Not detected above the method detection limit. 
S = Soil sample. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of Building 6750 Septic System (DSS Site 1 008} 

Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 
June 1998 

(Off-Site Laboratory) 

Method 8270a 
Detection Limit 

Analyte (J.,lg/kg) 
Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo(a)anthracene 170 
Benzo(a)pyrene 170 
Benzo(b)fluoranthene 170 
Benzo(ghi)pe~lene 170 
Benzo(k)fluoranthene 170 
Benzoic acid 330 
Benzyl alcohol 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chlorobenzenamine 330 
bis(2-Chloroethoxy)methane 170 
bisl2-Chloroethyl}ether 170 
4-Chloro-3-methylphenol 170 
bis-Chloroisopropyl ether 170 
2-Chloronaphthalene 170 
2-Chlorophenol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene 170 
m,p-Cresol 170 
a-Cresol 170 
Dibenz[ a, h ]anthracene 170 
Dibenzofuran 170 
Di-n-butyl phthalate 170 
1,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 170 
1 A-Dichlorobenzene 170 
3,3' -Dichlorobenzidine 830 
2,4-Dichlorophenol 170 
Dieth)llphthalate 170 
2,4-Dimethylphenol 170 
Dimethyi!Jhthalate 170 
2,4-Dinitrophenol 330 
Dinitro-o-cresol 170 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 170 
Di-n-octyl phthalate 170 
1 ,2-Diphenylhydrazine 170 
bis(2-Ethylhexyl)phthalate 170 
Fluoranthene 170 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 
June 1998 

(Off-Site Laboratory) 

Method 8270a 
Detection Limit 

Analy!_e (J.,tg/kg) 
Fluorene 170 
Hexach lorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
lndeno(1 ,2,3-c,d_}j:lyrene 170 
lsophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitro-benzene 170 
2-NitroiJhenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodipropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrena 170 
1 ,2,4-Trichlorobenzene 170 
2,4,5-Trichlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
).tg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record Numberb ER Sam_pJe ID Sample Depthlft) PCB (Method 8082a) (!!g/kg) 

602762 6750-DF1-BH1-5-S 
602762 6750-DF1-BH1-1 0-S 
602762 6750-DF1-BH2-5-S 
602762 6750-DF1-BH2-1 0-S 

aEPA November 1986. 
b Analysis Request/Chain-of-Custody Record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
!!g/kg = Microgram(s) per kilogram. 
ND ( ) = Not detected above the method detection limit. 
PCB = Polychlorinated biphenyls. 
S = Soil sample. 

Table 3.4.2-6 

5 ND 
10 ND 
5 ND 
10 ND 

Summary of Building 6750 Septic System (DSS Site 1 008) 
Confirmatory Soil Sampling, PCB Analytical Method Detection Limits 

August 1999 
(Off-Site Laboratory) 

Method 8082a 
Detection Limit 

Analyte (~g/kg) 

Aroclor-1016 1.21 
Aroclor -1221 2.8 
Aroclor-1232 1.62 
Aroclor-1242 1.66 
Aroclor-1248 0.901 
Aroclor-1254 1.16 
Aroclor-1260 0.937 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J.LQ/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyls. 
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Table 3.4.2-7 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
June 1998 

(On-Site Laboratory) 

Sample Attributes HE 
Record Sample (Method 8330a} 

Numberb ER Sample ID Depth {tt}_ (mg/kg) 
600395 6750-DF1-BH1-5-S 5 NO 
600395 6750-DF1-BH1-1 0-S 10 NO 
600395 6750-DF1-BH2-5-S 5 NO 
600395 6750-DF1-BH2-1 0-S 10 NO 

Quality Assurance/Quality Control Samples (J.tg/L) 
600395 6750-EB NO 

aEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID =Identification. 
~-tg/L = Microgram(s) per liter. 
mg/kg = Milligram(s) per kilogram. 
NO = Not detected above the method detection limit. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, HE Compounds Analytical Method Detection Limits 
June 1998 

(On-Site Laboratory) 

Method 8330a 
Detection Limit 

Analyte jmJl!~ 
2-Amino-4,6-dinitrotoluene 0.12-0.13 
4-Amino-2,6-dinitrotoluene 0.097-0.1 
1 ,3-Dinitrobenzene 0.068-0.074 
2,4-Dinitrotoluene 0.22-0.24 
2,6-Dinitrotoluene 0.26-0.28 
HMX 0.12-0.13 
Nitro-benzene 0.15-0.17 
2-Nitrotoluene 0.14-0.15 
3-Nitrotoluene 0.14-0.15 
4-Nitrotoluene 0.12-0.13 
Pentaerythritol tetranitrate 0.31-0.34 
RDX 0.16-0.18 
1 ,3,5-Trinitrobenzene 0.097-0.1 
2,4,6-Trinitrotoluene 0.26-0.28 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High Explosive(s). 
HMX = 1, 3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazacyclooctane. 
mg/kg = Milligram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 

AU6-03/WP/SNL03:r5348.doc 3-14 840857.03.01 06/24/03 3:00PM 



i 
~ z 
8 
~ 
~ 

w 
I ..... 

01 

~ 
~ 
8 
~ 

I 
01 

~ 
1J 
s: 

Table 3.4.2-9 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, Metals Analytical Results 
June 1998 and August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes Metals (Method 6020/7196a (m_Wkg}_ 
Record Sample 
Number~' ER Sample ID Depth (ft) Arsenic Barium Cadmium 

600395,602762 6750-DF1-BH1-5-S 5 4.2 100 J 0.22 
600395,602762 6750-DF1-BH1-10-S 10 2 J (2.6) 65 J NO 0.043 
600395,602762 6750-DF1-BH2-5-S 5 4.6 240 J NO 0.045 
600395, 602762 6750-DF1-BH2-1 0-S 10 2.6 J (2.7) 70 J NO 0.044 
Background concentration (Southwest Area 4.4 214 0.9 
Supergroup)c 
Quality Assurance/Quality Control Samples (IJ.g/L) 

600395 I 6750-EB NA ND (3.4) 4.8 J (16) ND (0.23) 

Note: Values in bold represent analytes detected above their respective background concentration. 

aEPA November 1986. 

b Analysis Request/Chain-of-Custody Record. 

coinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Chromium Chromium (VI) Lead 
12 0.116 J (0.2 7.8 
6.6 NO 0.0338 4.6 
14 NO 0.0337 9.3 
6.8 NO 0.0338 4.6 
15.9 1 11.8 

ND (8.5) NS ND (1.7) 

Mercury 
NO 0.044 
NO 0.043 
NO 0.045 
ND 0.044 

<0.1 

NO 0.23) 

J ( ) =The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
J =Analytical result was qualified as an estimated value during data validation, see data validation report. 
f.tg/L = Microgram(s) per liter. 
NA = Not applicable. 
mglkg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
NS = Not sampled. 
S = Soil sample. 

Selenium Silver 
0.69 J (1.3) NO 0.044) 
NO (0.32) NO 0.043) 

0.74 J (1.4) NO 0.045) 
NO (0.33) NO 0.044) 

<1 <1 

ND (1.7) I ND (0.23) 



Table 3.4.2-10 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, Metals Analytical Method Detection Limits 
June 1998 and August 1999 

(On-Site and Off-Site Laboratories) 

Method 6020n196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.64-0.68 
Barium 0.53-0.57 
Cadmium 0.043-0.045 
Chromium 0.75-0.8 
Chromium (VI) 0.0337-0.0339 
Lead 0.32-0.34 
Mercury 0.043-0.045 
Selenium 0.32-0.34 
Silver 0.043-0.045 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency 
mg/kg = Milligram(s) per kilogram. 

Table 3.4.2-11 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample Total Cyanide (Method 

Numberb ER Sample ID Depth (ft) 9012N) (mg/kg) 
602762 6750-DF1-BH1-5-S 5 ND 
602762 6750-DF1-BH 1-1 0-S 10 ND 
602762 6750-DF1-BH2-5-S 5 ND 
602762 6750-DF1-BH2-1 0-S 10 ND 

aEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected above the method detection limit. 
S = Soil sample. 
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Table 3.4.2-12 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, Total Cyanide Analytical Method Detection Limits 
August 1999 

(Off-Site Laboratory) 

Analyte Method 9012Aa 
Detection Limit 

(mg/kg) 
Total Cyanide 0.133-0.137 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
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Sample Attributes 

Table 3.4.2-13 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
June 1998 

(On-Site Laboratory) 

Activity (pCifg) 

Record Sample Cesium-137 Thorium-232 Uranium-235 

Numbe,.a ER Sample ID Depth (ft) Result Errorb Result 

600398 6750-DF1-BH1-5-S 5 NO (0.0355) -- 0.688 

600398 6750-DF1-BH1-10-S 10 NO (0.0350) -- 0.640 

600398 6750-DF1-BH2-5-S 5 NO (0.0350) -- 0.726 

600398 6750-DF1-BH2-1 O-S 10 NO (0.0330) -- 0.690 

Background Concentration-Southwest Area 0.079 NA 1.01 
Supergroupc 

-- -- - L_ 
~- - --- -

Note: Values In bold exceed background activities or had MDAs which exceeded background activities. 

aAnalysis Request/Chain-of-Custody Record. 

brwo standard deviations about the mean detected activity. 

coinwiddie September 1997 . 

BH = Borehole. 

OF = Drainfield. 

DSS = Drain and Septic Systems. 

ER = Environmental Restoration. 

ft = Foot (feet). 

10 = Identification. 

MDA = Minimum detectable activity. 

NA = Not applicable. 

NO ( ) = Not detected above the MDA, shown in parentheses. 

pCi/g = Picocurie(s) per gram. 

S = Soil sample. 

= Error not calculated for nondetectable results. 

Erro,h Result Erro~ 

0.348 ND (0.247 --
0.359 ND (0.237 --
0.368 ND (0.248 --
0.370 ND (0.236 --

NA 0.16 NA 

~- -- ··-------

Uranium-238 

Result Erro,h 

NO (1.64 --
ND(3.34 --
ND (3.59 --
ND (3.17 --
1.4 NA 



Gross Alpha/Beta Activity 

Analytical results for the four soil samples collected from the two drainfield boreholes are 
presented in Table 3.4.2-14. No elevated readings of gross alpha or beta were detected in any 
of the samples: These results indicate no significant levels of residual radioactive material in 
soil at the site. 

3.4.3 Soil Sampling Data Quality 

No duplicate soil samples were collected at this site. 

3.4.4 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance (QA)/quality control (QC) samples were collected at an approximate 
frequency of 1 per 20 field samples. These included sample duplicates, and matrix spike/matrix 
spike duplicates. Typically, samples were shipped to the laboratory in batches of 20, so that 
any one shipment might contain samples from several sites. Aqueous equipment blanks (EBs) 
were collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. 
The EBs were analyzed for the same analytical suite as the soil samples in that shipment. 
Aqueous trip blanks (TBs) were used for VOC analysis only, and were included in every sample 
cooler containing VOC soil samples. The analytical results for the EB and TB samples appear 
only on the data tables for the last site sampled in any one shipment, although the results were 
used in the data validation process for all the samples in that batch. 

An aqueous TB was included in the sample coolers containing the VOC soil samples collected 
from the Building 6750 septic system and other DSS sites in June 1998. An aqueous EB 
sample for VOCs, HE, and metals was also collected following completion of soil sampling in 
the Building 6750 drainfield in June 1998. As shown in Tables 3.4.2-7 and 3.4.2-9, no VOCs, 
HE or metals were detected in the TB or EB samples. 

All laboratory data were reviewed and verified/validated according to Data VerificationNalidation 
Level 3 (SNUNM July 1994) or "Data Validation Procedure for Chemical and Radiochemical 
Data," in SNUNM Environmental Restoration Project Administrative Operating Procedure 00-03, 
Rev 0 (SNUNM December 1999). In addition, the SNUNM RPSD Laboratory (Department 
7713) reviewed all gamma spectroscopy results according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex B contains 
the data validation reports for the samples collected at DSS Site 1 008. The data are acceptable 
for use in the DSS Site 1008 NFA proposal. 

3.5 Investigation 4-Passive Soil-Vapor Sampling 

In May 2001, a passive soil-vapor screening survey conducted in the Building 6750 drainfield 
area. This survey was required at this site by NMED/HWB regulators, and was conducted to 
determine if any areas of significant VOC contamination were present in soil at the site. 
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Table 3.4.2-14 
Summary of Building 6750 Septic System (DSS Site 1 008) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes Activity (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numbera ER Sample ID Depth (ft) Result Errorb Result Errorb 
600396 6750-DF1-BH1-5-S 5 14 3.84 17.6 3.59 
600396 6750-DF1-BH1-1 0-S 10 5.24 2.35 15.7 3.44 
600396 6750-DF1-BH2-5-S 5 11.5 3.94 18 3.68 
600396 6750-DF 1-BH2-1 0-S 10 8.53 2.95 14.8 3.48 

aAnalysis Request/Chain-of-Custody Record. 
bTwo standard deviations about the mean detected activity. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

3.5.1 Passive Soil-Vapor Sampling Methodology 

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

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

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent toW .L. 
Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified EPA Method 8260. Analytical results for the VOCs of interest are reported as the 
quantity or mass (expressed in micrograms) of the individual VOCs that were absorbed by the 
sampler while it was in the ground (Gore June 2002). All samples were documented and 
handled in accordance with applicable SNUNM operating procedures. 
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3.5.2 Soil-Vapor Survey Results and Conclusions 

A total of four GS passive soil-vapor samplers were placed in the site drainfield (Figure 2.2.1-2). 
Samplers were installed at the site on May 1 , 2002, and were retrieved on May 16, 2002. 
Sample locations are designated by the same six-digit sample number on Figure 2.2.1-2 and in 
the analytical result tables presented in Annex C. 

As shown in the GS analytical results tables in Annex C, the GS samplers were analyzed for a 
total of 19 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 15 VOCs were detected in the GS samplers installed at this site. 
However, the analytical results did not indicate any significant areas of VOC contamination at 
the site which would require additional characterization. 

3.6 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COG releases. There are no further data gaps regarding characterization of DSS 
Site 1 008, the Building 6750 septic system. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for the Building 6750 septic system, DSS Site 1 008, is based upon 
the COGs identified in the soil samples collected from beneath the drainfield. This section 
summarizes the nature and extent of contamination and the environmental fate of COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1008 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross 
alpha/beta activity. No VOCs, SVOCs, PCBs, HE, or cyanide were detected in any of the soil 
samples collected at the site. Arsenic and barium were detected above the concentrations for 
the Southwest Area Supergroup soils in Sample 6750-DF1-BH2-5-S, which was collected at 
5 feet bgs. If metal concentrations exceeded the maximum background screening value or the 
nonquantifiable background value, that COC was carried forward in the risk assessment 
process. No radionuclides were detected above the concentrations for the Southwest Area 
Supergroup soils. However, the MDAs for U-235 and U-238 analyses did exceed these 
corresponding background activities. Finally, gross alpha/beta activity did not indicate any 
radioactive contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system drainfield. Possible secondary release mechanisms include uptake of 
COGs that may have been released to the soil beneath the drainfield lines (Figure 4.2-1 ). The 
depth to groundwater at the site (approximately 460 feet bgs) most likely precludes migration of 
residual COGs into the groundwater system. The potential pathways to receptors include soil 
ingestion, inhalation, or dermal contact, which could occur as a result of excavation of 
potentially contaminated soil that may take place at the site. Plant uptake was also considered 
a pathway as COGs can enter the food chain through uptake by plant roots. Plants can be 
consumed by herbivores, which can in turn be eaten by predators. Annex D provides additional 
discussion on the fate and transport of COCs at DSS Site 1 008. 

Table 4.2-1 summarizes residual COGs for DSS Site 1008. Only minor evidence of metal 
contamination was found in soil samples collected at the site. All potential COGs were retained 
in the conceptual model and were evaluated in the human health and ecological risk 
assessments. The current and future land use for DSS Site 1008 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure route for the receptors are dermal contact, ingestion and/or inhalation 
for all 
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Conceptual Site Model Flow Diagram for Building 6750 Septic System, DSS Site 1008 
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Table 4.2-1 
Summary of Potential COGs for Building 6750 Septic System (DSS Site 1 008) 

Maximum Number of 
Background Samples Where 

Limit/Southwest Maximum Average Background 
Number of COGs Greater Area Supergroupb Concentrationc Concentrationd Concentration 

COCType Samplesa than Background (mg/kg) (mg!kg) (mq/kq) Exceeded9 

VOCs 4 None NA NA NA None 
SVOCs 4 None NA NA NA None 
PCB 4 None NA NA NA None 
HE 4 None NA NA NA None 
RCRA Metals 4 Arsenic 4.4 4.6 J 3.35 1 

4 Barium 214 240J 118.75 1 
Hexavalent chromium 4 None NA NA NA None 
Cyanide 4 None NA NA NA None 
Radionuclides (pCi/g) 4 U-235 0.16 ND (0.248) Not calculated' 4 

4 U-238 1.4 ND (3.59) Not calculated1 4 

aNumber of samples. 
bFrom Dinwiddie September 1997' 
cMaximum concentration is the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half the MDLs for 
nondetect results, divided by the number of samples. 
9 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
HE =High explosive(s). 
J =Estimated concentration. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND () =Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyls. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 



applicable pathways; however, this is a realistic possibility only if contaminated soil is excavated 
at the site. The major exposure route modeled in the human health risk assessment was soil 
ingestion for the nonradiological COCs and direct gamma exposure for radiological COCs. 
The inhalation pathway is also included because of the potential to inhale dust. The dermal 
pathway is included because of the potential for exposure of the receptor to the contaminated 
soil. 

No pathways to groundwater are considered, and no intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land use scenarios. 
Annex D provides additional discussion of the exposure routes and receptors at DSS Site 1008. 

4.3 Site Assessments 

Site assessment at DSS Site 1 008 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex D 
presents the risk assessment performed for this site in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 008 poses no significant threat to human health 
under either the industrial or residential land use scenarios. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1008 are expected to be low. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS Site 
1008. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1008 has been recommended for a future industrial land use scenario (DOE et al. 
September 1995). Because metals and radionuclides are present, it was necessary to perform 
a human health risk assessment analysis for the site, which included all COGs detected. 
Annex D provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land use scenarios. 

In summary, the HI calculated for the nonradiological COCs is 0.02 at DSS Site 1008 under the 
industrial land use scenario, which is less than the numerical standard of 1 .0 suggested by risk 
assessment guidance (EPA 1989). The excess cancer risk for DSS Site 1008 COCs is 3E-6 for 
an industrial land use setting. NMED guidance states that cumulative excess lifetime cancer 
risk must be less than 1 E-5 (Bearzi January 2001 ). Thus, the excess cancer risk for this site is 
below the suggested acceptable risk value. The incremental HI risk, determined by subtracting 
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risk associated with background from potential nonradiological GOG risk (without rounding}, is 
0.00, and there is no incremental excess cancer risk for the industrial land use scenario. The 
summation of the radiological and nonradiological risk from site carcinogens for the industrial 
land use is 3.6E-6. 

In summary, the HI calculated for the nonradiological COGs is 0.3 at DSS Site 1008 under the 
residential land use scenario, which is less than the numerical standard of 1.0 suggested by risk 
assessment guidance (EPA 1989). The excess cancer risk for DSS Site 1008 nonradiological 
COGs is 1 E-5 for a residential land use setting. NMED guidance states that cumulative excess 
lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ). Thus, the excess cancer risk 
for this site was slightly above the suggested acceptable risk value. The incremental HI risk, 
determined by subtracting risk associated with background from potential nonradiological COG 
risk (without rounding), is 0.02, and there is no incremental excess cancer risk for the residential 
land use scenario. Although the estimated excess cancer risk is at the NMED guideline for 
the residential land use scenario, a comparison of the maximum arsenic concentrations 
(4.6 mg/kilogram [kg]) to both the background screening value (4.4 mg/kg) and the range of 
arsenic background concentrations {0.033 to 17 mglkg) indicates that the maximum 
concentration is most likely part of the background population. In addition, the calculated 
incremental excess cancer risk is zero. Therefore, considering the background screening value, 
the range of background concentrations, and the incremental estimated excess cancer risk, the 
maximum arsenic concentration does not indicate contamination. The summation of the 
radiological and nonradiological risk from site carcinogens for the residential land use is 1.2E-5. 

Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is therefore concluded that this site poses 
insignificant risk to human health under either the industrial or residential land use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the screening procedures in the EPA's 
Ecological Risk Assessment Guidance for Superfund (EPA 1997) also was performed as set 
forth by the NMED Risk-Based Decision Tree described in the "RPMP Document Requirement 
Guide" (NMED March 1998). An early step in the evaluation compared COG concentrations 
and identified potentially bioaccumulative constituents (see Annex D, Sections Ill, VI, Vl1.2, 
and Vll.3). This methodology also required developing a site conceptual model and a food web 
model, as well as selecting ecological receptors, as presented in the "Predictive Ecological Risk 
Assessment Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" 
(IT July 1998). The screening also includes the estimation of exposure and ecological risk. 

Table 15 of Annex D presents the results of the ecological risk assessment. Ecological risk 
associated with DSS Site 1008 was estimated through an assessment that incorporated site
specific information when available. 

Hazard quotient values greater than 1 were originally predicted. However, closer examination 
of the exposure assumptions revealed an overestimation of risk primarily attributed to 
conservative toxicity benchmarks, the use of maximum concentrations, and the contribution of 
background risk. Based upon final analysis of the exposure assumptions, the potential for 
ecological risks associated with DSS Site 1008 is expected to be low. 
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4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health assessment summarized in Section 4.3.2.1 indicate 
that DSS Site 1 008 poses insignificant risk to human health under both industrial and residential 
land use scenarios, a baseline human health risk assessment is not required for the DSS 
Site 1008. 

4.4.2 Ecological 

Because the results of the ecological assessment summarized in Section 4.3.2.2 indicate that 
ecological risks at DSS Site 1008 are expected to be low, a baseline ecological risk assessment 
is not required for the site. 
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5.0 NO FURTHER ACTION PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health risk assessment analysis, an NFA 
decision is recommended for DSS Site 1 008 for the following reasons: · 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in soil at levels considered hazardous to human health for 
an industrial and residential land use scenario. 

• None of the COCs warrant ecological concern after conservative exposure 
assumptions are analyzed. 

Criterion 

Based upon the evidence provided above, DSS Site 1008 is proposed for an NFA decision 
according to Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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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ANNEXA 
Septic Tank Sample Results 



Building 6750 
Area 3 

Sample ID No. SNLA008422 
Tank ID No. AD89024R 

On July 4, 1992, aqueous and sludge samples were collected from the septic tank serving 
Building 6750. At the time of collection, it was noted that the sample had a strong odor of 
solvents. Analytical results of concern (which confirmed the field observation) are noted 
below. 

• Trichloroethene (TCE) was detected in the aqueous sample at a level of 
490 mg/L, which exceeds the New Mexico Water Quality Control Commission 
Regulations discharge limit (NMDL) of 0.1 mg/L, the City of Albuquerque 
(COA) discharge limit of 5.0 mg/L, and the Resource Conservation and 
Recovery Act (RCRA) toxicity characteristic (TC) limit of 0.5 mg/L. 

• Phenol was detected in the aqueous sample at a level of 0.26 mg/L, and total 
phenolic compounds were detected in the aqueous sample at a level of 
0.62 mg/L. These values exceed the NMDL of 0.005 mg!L for each. 

No other parameters were detected in the aqueous fractions above NMDLs, COA discharge 
limits, or RCRA TC limits that identify hazardous waste. 

During review of the radiological data, no parameters were detected that exceed U.S. 
Department of Energy (DOE) derived concentration guideline (DCG) limits or the 
investigation levels (IL) established during this investigation. 
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Septic Tank Data Review Fonn 
(UQU10 SAMPLES) 

Bulldlna NoJArea: 6750 A-3 
TMk ID No.: AD89024R 
Date S.mDied: 7nl92 
SarnDla ID No.: SNLA..oo&422 

State COA " 
r.fHIUf.cl Discharge Dlschuga 

AnaiYtlcal Paramat., Concentratloft Limit Umlt Comments 

Volat/11 Oroanict (EPA 624) (monl lmalfl lm<VIl 

1.2-0idlloroelhene {lola!\ 4.4 NR NR 

Trichloroethene 490 0.1 JTTQ=5.0l Exceeds Slate and COA Limits; Exceeds RCRA TC lmit of 0.5 m¢. 

SetnivcUtllfl Organic$ (EPA 625) irnolll rmom (mo/1) 

bill (2-Eihvllexvt\phthlate 4.4 NR (TT0=5.0l Presence ol tabotaiOIV cootamination confirmed 

Phenol 0.26 0.00! (TTO..S.O) Exceeds Slate Umil 

Pesticidtls (EPA 608) (mQ/11 {mgll) (mgll) 

None detected above labclratory NR (TTO:S.OJ 

reporttno llmhs 

PCBs (EPA 608} (mg/1) fmottl (mo/1) 

None detected aboYe laboollorv 0.001 (TT0=5.0l 

lraoortlna limits 

lth~l$ (mg/1) (mgiiJ_ (fT1g/1J 

Arsenic NO !0.010) 0.1 2.0 

Barium 0.15 1.0 20.0 

Cadmium 0.0030 0.01 2.8 

Chromium ND(0.010) 0.05 20.0 

Copper 0.0!53 1.0 16.5 

Lead NO (0.0501 0.05 3.2 

Manoanese 0.18 0.20 20.0 

Mercury NO (0.00040\ 0.002 0.1 

Nickel NR 12.0 

Selenium NO 10.0201 0.05 2.0 

Silver N0{0.010) 0.05 5.0 

Thallium N0(0.050l NR NR 

Zinc 0.50 10.0 28.0 

Uranium 0.003 5.0 NR 

Mlscel/an- AnaMes (1'110'1) (moll\ (mg/1) 

Phenof'JC c ......... ....... 0.62 0.005 4.0 Exceeds Slate Umil 

Nltratea/Nirites NOI1.0\ 10.0 NR 

Formaldeh~ NO (1.0) NR 260.0 

Auorida 0.57 1.6 180.0 

Cyanide N0(0.010) 0.2 8.0 

011 and Gtease 72.1 NR 150.0 

Radiological A~s (pCVl} (pCVI) fpC VI) 

Radium226 0.3 +I· 0.1 30.0 NR 

Radum22a 0 +I· 30 30.0 NR 

Gtosa Alpha 50 +1- 30 NR NA 

Gross Beta 90 +1- 80 NR NR 

Tritium 269 +1-2eo NR NR 
NR • Nol Regulaled; NO{I.I),. Nol Detected (Reportitlg Umll); 1C = Toxidty Characterislic oC Ha.urdous Waste _,atr --~l.lmlo .. ,., __ ,._.,, Cly_..,., d~"' .....,_ ....... ooplic-·-· __ ..,., -d~-01 -.... -.., .... ~ . . 
-..,..·CIIotfffl __ .._ __ l.loo_W_c-.1~(11110),- 1-~3 --II.WCIIW-Q..olllre-oi~II--,1!1Ut -l-100. 

·------·-·-·······-·-··--·· ----------··· -------·---



Building NoJArea: 

Tank 10 No.: 

Date Sampled: 

Sample 10 .No.: 

Analytical Parameter 

Water Content 
Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 
. 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

ND,. Not Detected 
NA • Not Applicable 

Al./WP/&-9J/SNL:R2792·7DIIS 

Results of Septic Tank Analyses 
(Sludge Sample) 

6750 A·3 

AD89024R 

71792 

SNLA008422 

Measured 
Concentration 

92.4 

ND(1.0) 

8.9 

1.5 

1.5 

14.1 

12.1 

3.3 

ND(0.10) 

--
ND(O.SO) 

ND(1.0) 

ND(0.50) 

151 

4 

33 

17 

8 

16 

21 

14 

21 

269 

0.0316 

<0.0110 

0.304 

0.0236 

0.00341 

0.305 

0.324 

0.00887 

' 

±2 Sigma I, I Uncertainty Units 

NA % 

NA mg/Kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg!Kg 

NA mg/kg 

NA mglkg 

NA mg/Kg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mg!Kg 

NA mglkg 

10 pCi/g 

23 pCi/g 

13 pCi!g 

22 pCi!g 

13 pCilg 

22 pCilg 

13 pCilg 

24 pCVg 

280 pCill 

0.00751 pCilml 

NA pCilmL 

0.0645 pCilmL 

0.00558 pCi/mL 

0.00687 pCi/ml 

0.00668 pCilmL 

0.00590 pCilml 

0.00277 pCilml 
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I RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldq 6750 

Sample 10 Number: 024409 

Date Sampled: 7-12·95 

Percent Moisture: Not Re122rted 

Detection Umlt NM Dlacharge COA Dlacharge 
P•rameter (Method) Result (Dl.) Umft& Umttl' Commenta 

Volatile Organics (8260) {Wkg) (vglkg) (mgtL) (mgll) 

Methylene chloride 2,400,000J 18,000,000 0.1 TTO = 5.0 

Trlchloroelhene 110,000,000 18,000,000 NA TT0•5.o 

T atrachloroethane 2,300,000J 18,000,000 NR TTO= 5.0 

Sem/vO/atlle Organics (8270) (pglkg) (pglkg) (mgtl..) (mg/1.) 

di-N-Octylphthalate 640J 4700 NR TTO= 5.0 

Naphthalene 2100J 4700 NR TT0=5.0 

- -
n-Nitrosod'~phenytamine 3600J 4700 NR TTO• 5.0 

Phenanthrene 1000J 4700 NR TTO • 5.0 

Oi-N-Bulylphthalale 710J 4700 NR TTO = 5.0 

Pyrena 950J 4700 NR TTO • 5.0 

ButytBenzy!Phthalata 760J 4700 NR TTO= 5.0 

4-Me!hytphenol (reanalyses) 230,0000 47,000 NR NR 

bls(2-Ethylhexyi)Phthalate 210,0000 47,000 NR TTO = 5.0 
(reanalyses) 

Pesticldss/PCBs (8080) (Wkg) {jig/kg) (mgtL) (mgll) 

Aroclor-1260 18,000 12,000 0.001 TTO'" 5.0 

Metals (6010/i ,, (mgt1cg) (mglkg) (mgtL) (mgll) 

Arsenic 6.5J 15.0 0.1 2.0 

Barium 150J 299 1.0 20.0 

Cadmium 18.0 7.5 0.01 2.8 

Chromium 35.8 29.9 0.05 20.0 

Copper 212 37.4 1.0 16.5 

Lead 152 4.5 0.05 3.2 

Manganese 47.0 22.4 0.2 20.0 

tilckel 28.7J 59.8 0.2 12.0 

Refer to footnotes at end of table. 

Al..J9.951WP/SNL:T381S-7811 301455.221.07.000 12·12·95 9:07am 
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J RESULTS OF SEPTIC TANK SAMPUNG 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Blda 6750 " 

Sample 10 Number: 024409 

Date Sampled: 7·12-95 

Percent Moisture: Not Ree,2rted 

DetectlonUmlt NMDI.cha~ COA Dlachllrge 
Parameter (Method) Reault (DL) Limit& Umttl' Com menta 

Metals (601017470) {mglkg) (mg/kg) (n¢} (mgt!.) 

Sell!l'lium 5.8J 7.5 0.05 2.0 

Silver 9.3J 15.0 0.05 5.0 

ThaUium NO 15.0 NR NR 

Zinc 2560 29.9 10.0 28.0 

Mercury 9.1 1.5 0.002 0.1 

Notaa: 
a New Mexico Water Quality Control Commission RegulatJons (1990), Section 3·103. 
b City ot AlbUQuerque Sewer Use and Wastewater Control Ordinance (1993), Section 8·9-3 M- maximum allowable concentration for grab sample. 
0 =-8ample was diluted. -
DL .. Detection Umlt indicated on laboratory report 
IDL = Instrument detection llmil 
J = Estimated corcentration of anatyta, between DL and tDL 
NO = Not detected aboVe DL indicated. 

- NR = Not regulated. 

AIJ9..951WP/SNL:T3816-7812 301455.221.07.000 12-12·95 9:07am 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Blda 6750 . 
Sample 10 Number: 024409 

Date Sampled: 7-12-95 

Percen1 Moisture: Not Raeorted 

NM Discharge 
Pa!!m•ter (Method) RNUft MDA Critical Laval Limit' Com menta 

Jsotcp/c Analysd (pCVg:t:2~) (pCVg) (pCVg) (pCVg) 

Plutonium-239/240 .0.004 ± Q.004 0.023 0.014 NR 

Plutonlum-238 .0.005 ± 0.002 0.021 0.013 NR ' 

Strontlum-90 -o.o5 ± o.oo 028 0.13 NR 

Thorium-232 0.058 :t 0.031 0.036 0.022 NR 

Thorium-230 0.12:!: 0.05 0.038 0.023 NR 

Thorium-228 0.055 ± 0.031 0.040 0.024 NR 

UIBnium-238 6.68 :t 2.52 1.25 0.821 NR 

UIBniiim-235/236 -
0.74 ±0.90 1.61 1.05 NR 

Uranlum·234 12.3 ± 3.9 1.38 0.885 NR 

Dry Gamma Spectroscopy (pCVg.:2~) (pCVg) (pCVg) (pCVg) 

Ceslum·137 NO 0.023 0.011 NR 

Ceslum·134 NO o.on 0.008 NR 

Potasolum-40 4.90± 0.58 0.17 0.080 NR 

Chromium-51 NO 0.21 0.10 NR 

Iron-59 NO 0.053 0.025 NR 

CobaiHlO NO 0.021 O.Q10 NR 

Zlrconlum-95 NO 0.039 0.019 NA 

Ruthenium-1 03 NO 0.026 0.013 NR 

Ruthenium-106 NO 0.16 O.D78 NR 

Certum·144 NO 0.084 0.041 NA 

Tha"lum·208 0.092 ± 0.024 0.020 NL NR 

Lead-210 0.80± 0.32 0.34 NL NR 

Lead-212 029± 0.04 0.02 0.012 NR 

Lead-214 023:!: 0.04 0.03 0.017 NR 

Bismuth-214 0.27±0.05 0.04 Nl. NR 

Radium-224 0.75±0.32 029 NL NR 

Refer to footnotes at end of table. 

AU9-951WP/SNL:T3811H9f1 301455221.07.000 1D-12·95 12:21pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldo 6750 

Sample ID Number: 024409 

Date Sampled: 7-12·95 

Percent Moisture: Not ReQQrted 

NM Dlacharga 
Parai'Mier (Method) Raault MDA Critical Laval Umlt" Commenta 

Dry Gamma Spectrosccp'l (pCVg ~ 2-fl) (pCVg) (pCVg) (pCVg) 

Radlum-226 0.25 ± 0.03 0.04 0.020 30.o' 

Aadlum-228 0.27 ± 0.08 0.07 0.036 30.o" 

Actlnium·22B 0.27 ± 0.06 0.07 0.036 NR 

Thorlum-231 NO 0.50 0.24 NR 

Thorium-232 0.27 ± 0.08 O.Q7 0.036 NR 

Thorlum-234 3.74 ± 0.47 0.2S 0.12 NR 

Uranium-23!1 0.19 ± 0.03 0.10 0.048 NR 

Urankun-238 - 3.74±0.47 0.25 0.12 NR 

Americium-241 NO 0.030 0.015 NR 

Notu: -- • New Mexico Water Quality Control COmmission Regulations {1990), Seetlon 3-103. 
• lsotople uranium analyzed by NAS.N$-3050; plutonium by SL13028/Sl13033; strontium by 7500-SR; thorium by NA$-N$-3004. 
• Analyzed by method HASL 300. at Quantarra. St. Louis. 
• NMWQCCR standard for Ra-226 + Ra-228 combined in pCI/L 
MDA " Minimum detectable activity. 
NO • Not dalacted above MOA Indicated. 
NR " Not regulated. 
NL • Not listed. 

AU9-951WPISNl.:T3811H912 301455.221.07.000 10..12-95 12:21Pm 
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RESULTS OF SEPTIC TANK SAMPUNG 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 
-

Building ID: Building 6750 • Duelicate 

Sample 10 Number: 024423 " 
Date Sampled: 07-12-95 

Detection NM Dlacharge COA Dlacharge 
Parameter (Method) Result Umll(DL) Limit" Lim if Comments 

·volatile Organics (8260) (mg/1.) {mg/L) ("¥JIL) (17¢) 

Vinyl Chloride 0.039 0.010 0.0001 TT0•5.0 Exceeds NM Discharge 
UmiL 

Chloroethane 0.014 0.010 NR TTOa5.0 

1.1-0ichloroetllene 0.014 0.010 0.005 TT0•5.0 ExceedS NM Discharge • 
UmiL 

1 , 1·0\chloroelhane 0.003J 0.010 0.025 no .. s.o 

1 .2-Dichloroetllane 0.008J 0.010 0.01 TTO • 5.0 

Trichloroethane 0.006.1 O.o10 NR no.s.o 

Toluene 0.002J_ 0.010 0.75 TTO = 5.0 

SemiVolatlle Organics (8270} (mg/1..) (mgtt.} (mgll) (mg/1..) 

4-Methylphenol 0.038 0.010 NR NR 

bls(2·Eihylhexyi}Phthalall 0.003J 0.010 NR TTO= 5.0 

I Pesticides/PCBs (8080} (m[}IL) (m[}/L) (mgl1.) (mg/L) 

gamma-BHC (Undane) 0.00006 0.00005 N!'l TTO= 5.0 

I 
Metals (601()(1470} (mg/1..) (mg/L) (mg/L) {mg/1..) 

Arsenic 0.0028J 0.010 0.1 2.0 

Barium 0.0839J 0.200 1.0 20.0 I 
Cadmium NO 0.005 0.01 2.8 

Chromium NO 0.020 0.05 20.0 

Copper 0.0131J 0.025 1.0 16.5 

Lead 
~ 

3.2 NO 0.003 0.05 

Manganese 0.0704 0.015 0.2 20.0 
I 

Nickel NO 0.040 0.2 12.0 

Selenium 0.0034J 0.005 0.05 2.0 I 
Silver NO 0.010 0.05 5.0 

TnaUium NO 0.010 NR NR 

Refer to footnotes at end of table. 

ALJ9-951WP/SNL:T3816-8011 301455.221.07.000 12·12-95 9:08am 
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RESULTS OF SEPTIC TANK SAMPUNG 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

I Building ID: Building 6750 • DuQiicate " 

Sample ID Number: 024423 

I 
Date Sampled: 07·12-95 

Oete~;tlon NM DIICIIIIrge COA Dlacnarge 
Parameter (Method) R .. utt Umlt (DL) umaa UmltD Commenta 

I Metals (60 1 OIT 4 701 (mg/L) {lnfJIL) (mg/L.) (mg;l) 

Zinc 0.054-4 0.020 10.0 28.0 

J 
Mercury NO 0.0002 0.002 0.1 

Mlsce/laneous Analyses (mgiL) (mg/L} (mg/1..) (mg/1..) 

Field pH 7.8 pH un11s 0 • 14 pH unitS 6-9 pH units 5-11 pH unitS 

Formaldehyde (NIOSH 3500) NO 0.25 NR 260.0 

Fluoride (300.0) 0.57 0.20 1.6 180.0 

Nitrate+ Nlbite (353. 1) NO 0.050 10.0 NR 

Oil + Grease (9070) 1.45 0.97 NR 150.0 

Total Phenol (9066) 0.0668 0.050 0.005 4.0 Exceeds NM Discharge 
UmiL 

Notes: 
• New Mexico Watur Quality Control Commission Regulations ( 1990), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordln!'nce (1993), Section 8·9-3 M- maximum allowable concentration for grab sample. 
DL .. Detection 1mt Indicated on laboratory reporL 
IOL = Instrument detection limit. 
J = Estimated concentration of analyte, between DL and IDL 
NO "' Not detected above DL Indicated. 
NR = Not regulated. 
TTO • Total toxic organics. 

Refer to footnotes at end of table. 

ALJ9.951WP/SNL:i3816-81l12 301455.221.07.000 12·12·95 9:08am 



L RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bulldi!!,g 6750 • D~Hcate 

Sample ID Number: 024423 

Date Sampled: 07-12·95 

NM Discharge 
Parameter (Method) Result MDA Critical Level Limit" Commenta 

Radiological Analyses {pCi/1...: 2-a) (pCVL} (pCVL) (pCi/1..) 

Gross Alpha (9310) 4.08 ± 2.26 3.88 1.69 NR 

Gross Bela (9310) 26.3:!:3.7 3.8 1.84 NR 

Isotopic Analyses (pCIIL :t:2-<1) (pCVl.) (pCVL) (pCVL) 

Tritium (906.0) ·32.2:!: 48.7 83.5 41.3 NR 

Gamma Spectroscop-l (pCVmL .:1: 2-a) (pCVmL) (pCi/1..) (pCVL) 

None detected above NO various NL NR 
MOA 

Notes: 
a New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b Analyzed ln-hq_use by SNUNM Department 7715. 
MDA =Minimum detectable activity. 
NO = Not detected above MOA indicated. 
NL =Not listed. 
NR = Not regulated. 

--
At.J9.951WP/SNL:T381 8-81/1 301455.221.07.000 10.12-95 12:21pm 
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RESULTS OF SEPTIC TANK SAMPUNG 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Building 6750 • Duolicata ,, 

Sample ID Number: 024423 

Date Sampled: 07-12·95 

Percent Moisture: Not Reegrted 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL) Umlt' Lim if! Comments 

Volatile Organics (8260) (pglkg) (J.Jglkg) (mg;t) (mg;t) 

Acetone 2,700,000BJ 2,800,000 NR NR 

Trichloroethane 49,000,000 2,800,000 NR TTO = 5.0 

Tetrachloroethane 790,000J 2,800,000 NR TTO= 5.0 

Semivolatile Organics (pglkg) (J.Jglkg) (mgA.) (mgA.) 
(8270) 

4-Mathytphenol - 130,0000 37,000 NR NR 

Benzidine 1,700DJ 180,000 NR TTO= 5.0 

bis(2-E!hylhexyi)Phthalate 94,0000 
' 

37,000 NR TT0=5.0 

1,2-Dichlorobenzene 56 0J 3700 NR TTO = 5.0 

Naphthalene 1300J 3700 NR TTO"' 5.0 

n-Nitrosodiphenytamine 2900J 3700 NR TTO = 5.0 

Phenanthrene 660J 3700 NR TTO = 5.0 

Di-N-Butylphthalata BBOJ 3700 NA TTO = 5.0 

Pyrena 450J 3700 NA TTO = 5.0 

Pesticldes!PCBs (8080) (pglkg) (J.Jglkg) (mg;t) (mg;t) 

Aroc!or-1260 12,000 9,600 0.001 TTO"' 5.0 

Metals (601v.l470) (mglkg) (mglkg) (mgA.) (mg;t) 

Arsenic 8.5J 11.6 0.1 2.0 

Barium 184J 231 1.0 20.0 

Cadmium 19.4 5.8 0.01 2.8 

Chromium 28.5 23.1 0.05 20.0 

Copper 268 28.9 1;0 16.5 

lead 178 3.5 0.05 3.2 

Refer to footnotes at end of table • 

. ALJ9-951WPISNL:T:lB16-82/1 301455.221.07.000 12·12·95 9'.Q8am 
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RESULTS OF SEPnC TANK SAMPUNG 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

.. 
Building ID: Building 6750 • Duelicate 

Sample ID Number: 024423 

Date Sampled: 07·12-95 

Percent Moisture: Not ReJ22rted 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Umlt (DL) LJmjt& Lim if' Comments 

Metals (601017470) (m{illcg) (mglkg) (mgtl) {mg/L) 

Manganese 44.8 17.3 0.2 20.0 

Nickel 32.5J 46.3 0.2 12.0 

Selenium 5.5J 5.8 0.05 2.0 

Silver S.OJ 11.6 0.05 5.0 

Thallium NO 11.6 NR NR 

Zinc 3210 23.1 10.0 28.0 
. -

Mercury 8.4 1.2 0.002 0.1 

Notes: 

-- 1 New Mexico Water QuaDty Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993}, Section 8·9-3 M - maximum allowable concentration for 
grab sample. 
B • Analyte detected in method blank. 
D .. Sample diluted because of high values. 
OL = Detection limit indicated on laboratory report. 
IDL"' Instrument detection limit. 
J = Estimated concentration of analyte, between DL and IOL 
NO = Not detected above DL indicated. 
NR = Not regulated. 
TTO = Total toxic organics. 

AU9-951WP/SNL:T3816:-8212 301455.221.07.000 12·12·95 9:08am 



ANNEX B 
Data Validation Report 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERI FICA TIONN AUOA TION LEVEL 2-DV2) 

Project Name __ ro;....r.-.,...;JJ;....a;;.;.A_-~S..;..£___;w~;....~'....;'t.;....._;,f=;..;..t_e...~M-s ___ _ Page 1 of 5 

CaseNumber ___ 72~2~3~·~Z~1e~~--~----------~--------~~----------------~ 
Sample Numbers _....;'f~(--~;;.;,;.~~le.::.:..l_l,;;..~:..;;;.;;€;.._a;;;.."'-...;..;;;a...;.l.!..v ..:.h..;..·.;;.:c a.;:.;...! ....;..'Y.:;;J.. :..:'~r-...;.+___;h~r ..:rr:::.e~(l·...;.~...;.'·.:::.c.-=.s c........:..:....:;c..f...:~::....:rl_r..:..) 

AR/COC No. bOO~ct' r 
AR/COC No.----

AR/COC No.---

ARICOC No.----

1 0 EVALUATION 

Analytical laboratory _,:E;.:f2-C~.;;L;;.._ ______ _ 

Analytical laboratory---------

Analytical laboratory-------

Analytical laboratory--------

SOG No .. _ _..;,.;JJ~A ___ _ 
SOG No .. _____ _ 

SOG No . ._ _____ _ 

SOG No .. ______ _ 

Item Yes No If no, Sample 10 NoJFraction(s) and Analysis 

1) Sample volume, container, and 
preservation ccrred? 

----
2) Holding times met for all 

samples? 

----
3) Reporting units appropriate tor the 

matrix and meet project-specific --requirements? 

4) Ouantitation limit met for all 
samples? 

----
5) Accuracy 

a) Laboratory comrol sample ---accuracy reported and met for 
all samples? 

b) Surrogate data raported and 
met for all organic samples --analyzed by a gas chroma-
tography technique? 

Reviewed by: ¢Jbr41Z.L 
Date: to(ri~.(?8 

AU2-94~NL:SOP~B.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICAnONNALIDAnON LEVEL 2-DV2) 

Page 2 ot 5 

Item Yes No H no. Sample 10 No./Fraction(s) and Analysrs 

C) Matnx spike recovery data 'Sftf8 -ts- ==='? CJ'a ~ re.k4 rh tD 
reported and met for all 

<;rq8-16 ":::7 eo. L~t"O.Hd fovJ samples for which it was -requested? 

6) Precision IVof- ~IJ(,•c."'-h..e ; · LCf ~(,,ca.h 
a) Laboratory control sample , 

precision reported and met for I) A. 1'\.0 f- a ..-~_ t~. I y ?.. -e d .... .m -/-(_ ! u.bii'Y\_,' fl-ed 

all samples? s,at-"tflW (_ ucc 11£
1 

H-e.41r) 

b) Matrix spike duplicate RPO SICf~-{~ -=7 & ( Na rettJ-/ h) 4> 
data reported and met for all 

samples for which it was 

requested? 

7). Blank data $(q~-ts- ~ tk, ~ flo 
a) Method or reagent blank data 

<5(~ s -{~ ·-=!!'? 4!l 0 reported and met for all -
samples? - ~ 

b) Sampling blank (e.g., field, ER -fZ.tt.r- brJ-o -E B . -=7 . ~d) 
trip, and equipment) data ....--
reported and met? 

8) Narrative included, correct, and 

complete? ..__.-

2.0 COMMENTS: All items marked ·No· above must be explained in this section. For each item. give 
SNL!NM 10 No. and the analysis, if appropriate, of all samples affected by the finding. 

Reviewed by: 

Date: 

A1.12~..SNL:SOP304t&B.R1 



DATA QUAliTY INDICATOR CHECKLIST 
(DATA VERIFICATJONNALIDATJON LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Reviewed by: '4-!fri-!U 
Date: tofrttf?a 

A1J2-941SNL:SOP30<WB.R1 

Page 3 of 5 



·~. 

DATA QUALITY INDICATOR CHECKUST 
(DATA VERIF1CATIONNAUDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only sarrqllesltractions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

7t 

/ 
ldl 
~L_ 

) llct '- / tO 
/ 

v ~y-'S" v 
/ 

~/ 
.,/ 

/~ 
~/ 

v 
.,/ 

/ 

_r' ·-

QUALIFIERS: 

J • Estimated quantity (provide reason) a. Quantitation limit does not meet criteria 

8 • Contamination in blank (indicate which blank) A • Laboratory accuracy does not meet criteria 

P • Laboratory precision does not meet criteria U • Analyte is undetected (indicate which analyte and 

R • Reporting units inappropriate reason tor qualification) 

N • There is presumptive evidence of the presence NJ • There is presumptive evidence of the presence of the 

of the material material at an estimated quantity. 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: d.JilZL 
Date: to(t9 ( ~8 

AI.,'2-94..SNL:SOP30448.R1 



n II' ''·'·"1 ,.F' ,, 

I '/ 
t 

A .... ~hihucl A 
Nnvcmhcr 1'1'1 5 

DOCUMENTATION COMPLETENESS CUECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 1- DV1) (}~11-f-95 

Project Leader ,.-;.,..y ~yk / Project Name (0 ( IJort- ER Sef,·c ~reJ.dr Case No: 7Z.Z 3. Z.S'O 

AR/COC No. 6~ '54-,r- Analytical Lab ££_ C.L SDG No. NA 

In the tables below, marl< any infom1alion that is missing or incorrect and give an explanation. 

·-·· , -- -- - -. -- ---

line Complete? Resolved? 
No. llem- Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated IJA ,IJcJ{--- Q(£. ( 1'C!>J.? ~ 
1.2 ContainertYpe(s) correct for analyses requested ----1.3 Sam~le volume adeguale for # and ~~es of analrses reguested .__-- --1.4 Preservative correct for analyses requested ...----

·--
1.5 Custody records continuous and complete '-""" 

1.6 lab sample number(s) provided ........ 
1.7 Condition upon receipt Information provided 

....,... 
I 'TO"" Tritium Screen data provided (Rad labs) /JA "-lot- c..p,? ( tc:A.kll.t A0¥1-R-MI'i'L A- 7_ or. et-1--r•tr.,. 

laboralorv R 

line Complete? Resolved? 
No. II em Yes No If no, explain - Yes No 

I 

2.1 Data reviewed, signature - --
2.2 Date samples received .....-- --2.3 Method reference number(s) complete and correct --- --
2.4 Quality control data provided (MB, LCS, LCD, Detection limit) L.- L.c. 0 ~ f 0.""-\ ('{ l:.k..li ( vtiC t-1 t. tM..d. 1~/-A.Is) 

'2.5 --
Matrix spike/matrix spike duplicate data provlded(if requested) ,.__..-- - /Jol-t. : ~ (-- ~~ kd -- ---

2.6 Narrative provided - --- ---·-
2.7 TAT met A.JA J.Jc,-1- aee ( •" c_n_h~ -- --1-
-~ Hold times met ._...-- -- ----· 
2_9 All requested result data provided - . ---- . 

Based on lhe review, this data package is complete [3-l'es 0No 

If no, provide : correction request tracking # and dale correction request was submitted: 

Reviewed by: -44LJ.ZL 
/VI-( 

Date: ro(rttf~a Closed by: ___ _..:._ ________ _ Dare· 



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

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

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

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

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

J1 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

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

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

P2 Insufficient quality control data to determine laboratory precision. 

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

R 

u 

Ul 

UJ 

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

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

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

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

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



AR coc-

I 
Sample· 

Frac~ion No. 

j £.R- rz.q~-f:,7SO 
-Dr=r 

Analysis 

D:ua Classification· DJ-z 

I D\' I 
Qualitie:-s Comm~:m 

-Btl- I -~-S ./ I I Iii 

j -BrlHo-S J t I 2 I i 

/I E:.e- r-z.q s--67::ro 

_-OF l 

I -BI-ff-'(.S-S J' 
i-Bt-11-Cf·~·S I 

- Bt/Z -l(.r-s V' 
- B tf 2.. -C(S-<; ) 

7 

Sample ~o .. 'Fraction No.- This \·alue is located on the Chain of Custody in the ER Sam!='ie ld field. 

Analysis- Cse valid test methods pro,·ided below or ifthe mult applies to an indhidual ar:o:!.l~1e \rithin a test method. 
use the CAS number from the anal;.1ical data sheet. 

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

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

Test :\letl>ods- Anions_CE. EPA601 0. tPA60:0. EPA--+70 I. EPA SO 158. EPASOS I. EPAS260. EPA8260-M3. 
EPAS:iO. HACH_ALK. HACH_l\02. HACH_:\03. ;\IEKC_HE. PCBRJSC 

K.:\ ie\\d b;-:_4--+14---'--+-+--1;_. A_el_. __ Dat::: __ l o_l_rct_f 9_8 ----



:\R COC: 

Sample· 
Frac:ion No. 

SA:\1PLE FI\DI\GS St.;MMARY 

AnalYsis 

Data Classification: 

DV 
lifiers 

E~- r'Zct s- 6 6z.o 
-OFt {L('Yt- 97-6 B 
- B ff 1-~-s 

-BHr-to-S 

-ts H c - s-- $. 
. ,j 

- ~ H '2- t0-5 

·- Bt/3-s--s 
. - B tl 3 -to -s j 

-DFI 

-Btf!-~-s v 
.· rs 1-1 , -'" - s .J 
. BH?.. -s--S 
-Btl Z..--to -s J 

. -Bt!J -s-- s 

1-rs ~to -s .J 

.T 

AZ, P2. 

Comm.e:ns 

Sample ~o •. 'Fraction No.- This value is located on the Chain of Custody in the ER Sampie ld fietd. 
) . 

Analysis- l"se \·alid test methods pro\·ided belo\r or if the result applies to an indiYidual :J.r:al:1e \\'ithin a test method. 
use the CAS number from the anal:1ical data sheet. 

D\" Qualifiers- The entry will be taken from the list of valid qualifiers and associated com:nents. If other qualifiers 
nor on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

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

. , 
Test :\leth.ads • Anions_CE. EPA60 I 0. EPA6020. EPA --170 I. EPA SO 158. EPASOS I. EP.:..S:6o. EPA8260-;v!3. 
EPAS.:io. HACH_ALK. HACH_?\02. HACH_~03. ~IEKC_HE. PCBRISC 



o\R CO(' D:~ta Classification· 

Sample· 

I I DV I Frac~ion No. Analysis Qualifiers Comme:1tS 

y' £!<- I"Z-'I's--b73o 

7 '-f'f() ~ 3 9·'1 T,AL--Df:.( 
J 

t/ 

I I - CSt13- 4S-S 
I 

2 i~ 
'j -BHJ -<f.s--S I I 

I 
-BH"(-1{.~-S j 

-B f-!'1 -q.s--s I 

. E2.d 9~ 7'-lt..{o- scr.- s Bz. / ---
I ~~-(Z."(S"'-b7SO+;g / 

/ 
/~ 

\,a_\ctB v 
n ~ 

7 
I / I 

I 
Sample :\o .. 'Fraction No.- This value is iocared on the Chain of Custody in the ER Sampie ld field. 

Analysis- Cse valid test methods pro\·ided below or if the result applies to an indiYidual a::J.I~1e \\ ithin a test method. 
use the CAS number from the anal;.1ical data sheet. 

D\" Qualifiers -The entry will be taken from the list of \·alid qualifiers and associated com;nems. If other qualifiers. 
nor on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

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

•. 

Test :\le,thods- Anions_CE. EPA60 I 0. EPA6020. EPA -.no I. EPA SO !58. EPASOS I. EPAS260. EPA8260-M.3. 
EPAS:iO. H..KH __ ALK. HACH_ l\02. HACH_:\03. }.!EKC_HE. PCBRISC 

Kc:\ ie\\d b; :--=~-J-~-+~-'..1..-~_ZL ___ Date: __ ro_/ r_9 (_t? 8 ____ _ 

j; 

li 
1: 

" II 

·11 

ii 

I 
I 

I 
I 

I 
I 

~ 
if 

II 



SAI\1PLE Ffj-;01:'-/GS SUMMARY 

Sire: ST¥ DE 

~R'COC· D:ua Classification-

S<~mple· DV 
Fraction No. Analysis I Qualifiers Comments 

" 

.. d. /)~ Lbl {) /!~· ~·.el' 
I 

~ d ~ hr. ~ 

-

_{)( _)AA 0./. ~.-J2...0!! ~ a---t. ...e.... ~JJ~ -'.J' 
~7_, 

/ 

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

Analysis· [se \'alid test methods provided below or if the result applies roan indi\'idual anal~1e within a rest method. 
use the CAS number from the analytical data sheer. 

DV Qualifiers- The en~· will be taken from the list of \·alid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the Jist. 

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

Test 1\lethods. Anions CE EPA60 l 0. EPA6020. EP.-\ i470'1, EPA80!58. EPAS081. EPAS.260. EPA8.260-M3. - ' 
EPA8270. !1ACH_ALK. HACH_ NO:?.. HACH_N03. :-.IEKC_HE. PCBRISC 

•I 

II 
I 

I 

I 
'j 

,. 



..L..J0-.)0~~;:).11Q:::I 

·SENT BY=Xerox Telecopier 7021 :12- 4-97 : 1:33PM : 15036825109-+ 505 884 7689:#10 

ANALYTICAL RADIOCHEMiSTRY DATA V 17\L~OI.A TION 
CHECKLIST 

., 

Project Name :51+ DF .sa" ~~•nre CAS~ ~ 7;;:13 .;2.3~~ 
U.boratory Name/Job NoJBetch No. G-EL/ y-g_ o~ 'iS;< -g Chain of Custody ~o. 6M3t::r~ 
Analysl• Method £J?/1 9~(). tJ 11/ISL '3tJt:'. tJ Pansmeter Ust: ~S'S L1/JJJu//le::ll'f· h~--:A ~C::., 

~EVlEW ITEM 
/ 

YES NO NA COMMENTS 

A. HOLDING TIMES JJl ----1. Preparation and analysis holding times ~ met? ~ 
., 

2. Short-half life paramoters analyzed for end ~ 
,.- I v--checked? ~ 

B. CAUBRATION VERIFJCATION 
" ~ md ,. .-z= 

1. Detectors numbered and documented? ,/ 
I 

2. Frequency: Dally~ weekly __ , or j 
monthly 7 

3. Acceptance criteria: Met? ../ 
C. LA!30RATORY CONTROL SAMPLES .. ~-"!+.~· !11d A_.#'"jt:> "~ _; /_ :::7t-; ,. • 

1. Standard: Independent. certified reference / 
, 

material? . - -- -- / , .. 

2. Frequency: Each batch? / 1_ 
$. % Recovery 80-120",.(, or ? ~ ' 
AETHOD BLANK 

' k'~ -r;;:. --~ f A 
L:;:t;:,. ·.., . ~ ,.. / ~ 

1. Frequency: Each batch? VL --··, ...... .:.... .. ~~£· "..L 
2. Matrix: Matrix specific? ../ . I . I 
3. Prapamtlon: Endr& procedure? ../ I 
4. Blanks show contamination? / -J/ 

E. MATRIX 8fl'IK!! " . ·• . . 
1. Frequency: Each batch? . ,/ !1/., JHs/msD_~ G.~ • ~ s~.eL. /}..d). A.. J. ~ 
2. Matrtx: Matrix specifac? "./ ~-- __7'-_/L ,A-/l.C OC-~ ,_. ,:.: l. *"~ ~ 
3. Preparation: Entint procadure? ,/ '" ~..: . ..N., ~ ~ ' .. tLL J ms//JfsD 
4. % Recovery: 75-125% or _7 .,/ ~ ~A/fi_~ .. .#I ~ ~ ,.-:;:z 1-

- , 
No i A-t>P //c .-, i /, 

, 
F. ANALYTICAL YIELDS/OTHER 

1. Tracer: Correct type, recovery met? V' 'j 
2. Ingrowth and/or decay: Correct factors / L applied? 

3. Solids density: Planchette loading J I -:5 mg/cm2? . 
G. DUPUCATE /) F~~ ~ ........ ~ - ~ 1?. p D-< -k. GM:s5 /1 I 13 dt. "..1) ~~,.Z~. 

1. Type: Lab cf'netgi ../ L- -~~ ?Jt DER ,, ~- · ~ ~ -c£,. ~11 
. _. 

~ 

2. Frequency:. E;ch batch? ./ 
A-1 d L--t. , . . 

~; *· t.. J.\.4 1),. .1. 

3. Matnx: Matrix specific? J do rL ....p;:-~ ., )! /. _, .-_,/) Tl_f) d, _-1/...: .. .., p.. 
. rr;. f - I 

14 

B-1~~~~~,?~ 
---:------····-·--·- .·---·-. --·· ----·. -- -· .. _\ 



.:ll"l>ll" Ll:. r li~Ul;'<\..1.") ;:>UJVIJVIAI~ r 

Site: Sl '"f D F 

.-\R'COC: /,()CJ3'i6 D:ua Classification: 0 12.. <;A- IJ i C-

Sam pie· I DV 
-v 

Fraction No. Analysis Qualifiers. Comments 

•. 

.. /t; 0 dfJ K, j- , 1':. 
~ _p;_;,:_"' 

7 I 

' 

h D . I ?!{_ /?z- l-.:::) b _r_..,r i ~ , 

Qc _/}0 --· 
..L 

VVt-.P __..., ~ ~ ..Ll. /6 .0 r1 _J~..;. ~ 
y 

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

Analysis- Cse ,·afid test methods pro\'ided below or if the result applies to an individual analyte \\'ithin a test method. 
use the CAS number from the analytical data sheet. 

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

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

Test J\.Iethods -Anions_ CE, EPA60 I 0. EPA6020. EPA ?470 'I. EPA80 158. EPAS081. EP.-\8260. EP.-\8260-M3. 
EPA8270. HACH_ALK. HACH_ N02. HACH_N03. ~lEKC_HE. PCBRISC 

~ 
I 

I 
I 
II 

.. 



·. 

ORGANIC DATA ASSESSMENT SUMMARY FORM·· 
(Data Verification/Validation Level 3 DV-3) 

'ioP S4·CY 
Rev. 0 
A::ac.'lm&nt C 
Fage 99 of 115 
July 199~ 

Fage 1 of 13 

SITE OR PROJECT ___ .$~T.__cf<--..t;::/)~£--- 7< SAf'0PLE IDS -......_ -,;)' : ;Jl/~,t c1~ 
\ NO. OF SAMP~ f ANALYTICAL LABORATORY _ ___.6'--=E=--=L'---

LASORATORY RE?ORT # __ ..s..l-=~=O~p::...«$..._.2~t:-
., CASE NO. ?'..:2..::23. . ..:2308 

~-------------

ER.:i,;;.tt-5 -b6.:J.O- XX. X FIC-/..:29S-~.,. 3/)-XXX 
.) 

£12.-1.:295-I~ -XX~, E/l -/.:l9!"--~t..JI-X xx,~ 

;1/ZCCC# tt?tJ39 6 
DATA ASSESSMENT SUMlAARY 

r- . 

Desc;ibe problems/c;ua!ifications below (Action Items and Areas of Concarn) 

VOC SVOC FEST;r:cs 

1. HOLDING 
TIMES;r:;:.ESc::\VATION 

2. GC.'MS INST. PE!;FORM. / / 
.,j. CALI5nATiONS.WINDOWS .../ .,/ 

~ cLANKS / ./ 
~ S Ui=.?.OGATES / t/ 
5. MATnlX S?!KE'DU? / /L. 
I. LABORATOnY CONTROL / ,/ 

SAMPLES 

8. INTE:;NAL STANDARDS ./ / 
s. COMPOUND / / 

.IDENTIFiCATION 

10. SYSTE1..1 PE:iFOF.MANCc ./ / 
11 . OVERALL ASSESSMENT 7 ./ ~I 

./ (check mark} - Acceptable: Data had no problems or qualified due to minor problems 
N ~Data qualified due to major problems IVA_ N1rf .4pfl;c..Able 
X • Problems, but do not affect data . · 
Oualiiiers: J - Estimate' 

liE 
-91! :::; ~"i/'1/r;-t 

.,..,. 

I 
UJ • Undetected. estimated 

~ ~/q ~ . . 

·~~~~ 
(K~~ ~;::~~00!:-( 

ReviewedBy: ~ 
Date: . . ~ q' 
.:.:_ '2-S..: W? SNL:sc;:::;Q.:..!C.R 1 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION -

Indicate the holding time criteria below that was used to evaluate the samples. 

SW-846, 3rd. ed. 
Other: 

L!st below samples that were over holding time criteria. 

)I Sample 10 I VTSR I Oa:e Analyzed ~ 
i! I I / I 
it 

I I ,\~ / I li 
II I I I'iL~ I I ~ I I ~~ Z~'· I :l 
j. ,, I 

\ I v1 ~« u I 
II I '-P/ I 
li I /f I I' 

NOTe: VTSR =Validated time of sample rece1 

Were the correct preservatives used? Ye NoD 

Ust below samples that were incorre y preserved . 
. 

II Sample No. ·1/ Type of Sample I Deficiency I 
I /1 I I 
I / I I I 
I / I I I 
I / I I I 

/ I I I 
I / I I I 
IlL I I I 
F.eview::dEy: ~d~ <t/1/'i~ 
0;'l!:>• 

iC? S~·C3 ._; 
F.:-•1. 0 
A::ac.'1m£<r.l C 
rage 1C1 cf 115 
Jt.:ly 1<;:;~ 

Page 3 of 18 

/ 
Ac:ion 

. 

Ac:ion 

I 
II 
I 
I 
I 
I 
II 
II 

I 



TG? 9..!-03 
F.e·1 0 
Ar-.a::."lment C 
Fage 104 ol115 
July 1!?94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 5 of 18 

3.3 DDT and Endrin Degradation i/c f A-tf/(c-f e ,1, 
List below the standards that have a DDT or Endrin breakdown of >20% (or a combined bre down of >20%). 

II Daterrime I Standard ID I DDTiEndrin I %Breakdown I Acion/ I Affected Samples 

I I I I / I 
I I I I / I 

I I I I I / I .. 
I I I v I " . 

I 
I I I I /I I I 
,, 

I I I I I I II .. 

3.4 DSC Retention Time Check 

Is t!ie %D be!ween EVAL A and each analysis (q:;antit ,ion and .::;n;ir:r.ation) Co~C reter.fic:l time witf:in OC 
lir:1its (2% for packed column. 0.3% capillary ID <0.3 mm. and 1% far mega:,orej? . 

Yes D NoD 

I' ,I Date I Sample 10 /I D5C '%0 I Action 

I I / I I 
I I L I I 
I I / I I 
II 1 .'/ I I 
For the above criteria o lined in Sections 8.1-8.4. check for transcription/calculation errors. 

If errors are found 1st below with necessary corrections: 

/ 
/ 

/ 

ReviewedEy ~1)~ 
Date: ~ / 15 

. - -

li 
1: 

I 
I 

I 
I 
I 

i 

' 

I 

' 

' 
I 

I 
I 
I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

4.0 INITIAL CALIBRATION 

TOP 94·03 •..; 

R~v 0 
At:ac.'1ment C 
Page 105 of i 15 
July 1994 

Page 7 of 18 

Has initial calibration been performed as required in the E?A method? Yes~ No 0 

We~:: the correc. number of standards used to calibrate the instrument? Yes ~ No 0 

For GC analyses of PCBs and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Y::s D No 0 Nt~ f ,4ff;,·e-.4h le 

Ust below compounds which did not meet initial calibration cr.ter:a outlined by the E? A method. 

!i Instrument 10 ! Date Compound I F.r.:",:r.so Action j Samples .A.ifectecl 1: 
I,P=========~==========~======~======================~==========7=~ 
!: VCZG · 

-,,~.. ,........,., '-=. ;;;.__::__~~=-::..-..l~~=~~~="--"=..::.::>ood~=-==--= 

ll 
I! 
j; 
p ,, 

, I Silo c: 

II !IE 
I I I 

I I I 
I I I 

Check for transcription/caiculation errors. If errors are present. summarize necessary corrections below: 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

6.1 Method.'Reagent and Instrument Blanks 

,, 
TCP 94-03"' 
F.ev. 0 
Att.ac.'"lment C 
Page 107 of 11.5 
July 1994 

Page 9 of 18 

Has a method!reagent blank been analyzed for each set of samples or for every 20 samples of similar rr.atrix. 

whichever is more frequent? Yes 0 No 0 

Hc:s an instrument blank been analyzed at least once every twelve hours for each GC/MS sysiem usecP 

Yes 0' No 0 

6.2 Field "Rinse"Equipment Blanks 

Are there field rinse.' equipment blanks assoc!a!ed with each sampling cay or c:: frequency specified in tt-.e 

sampling plan. Yes ca" No 0 5 VtJ C.5 tJ.vly - ·· ... 
L!s: below com~ounds for which anc:lyses were req:.Jes:ed tha! were de!e::e-::i in any of the blar.ks ar.a!y:e':J: 

I 
I I Compound I Cone. I FQL I Samples 1-.He::e:f 

I o-·, Elank ID ( ) { ) Ac:ion Level v .. ctionJ ! c:·- I 

I 

/I 

I T/rt~'ll2ll~,_"3i~IB-s.DI r:D;Ii/e~ I ~. 9~21 
I I I I I I 

/.t'¢. 
I 
ND~ct$12~· 

~-~ ~ fl3t1h~&;~ &CSTrf.'KI j..26:Z';;~-"' )/_.20~/~1 ~0~ N·:~ I .... L:.. ~~ . i 
I I l . I I' I I I 
1-Gt/&c: 1111£ ~zr 7-q~ I I I I I 

I 

I I I I I I I I 
I I . I I I I I I 
POL= Practical Ouantitation Limit from E?A Method. 

Note: V~Cs -



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

~ 
iOP 9·~·03 
F.ev. 0 
Attachment C 
Fage 109 of 115 
July 1994 

Page 11 of 13 

If surrogate recovery was outside of control limits, were the samples or method blank reanalyzed? 

YesO NoD Not- Atfj,·c..-hk. 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 

Are transcription:ca!cu!a:ion errors present? Yes 0 No ~ 

if yes. note neces:;ary c:::rrec:ions. ---------------------------------------------------



iC? S!-03 
F.ev 0 
A::a::=-:ment C 
Fage 112 of 115 
July ~;94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification!Valication Level 3 OV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

List below the internal standard areas of samples or blanks which did not meet criteria. 

Date Sample !D 
lr.terna! 

Out 
Ac::eptable 

F.ange 

Page 14 of 18 

Are rete~n ti~s of the ir.:emal s:andc:rds within 30 se::mcs of the associated caii::Jra;ion s:andarc? 

Yes 8" No U 

11.0 TARGET COMPOUND LIST ANAL YT::S 
11.1 GC·Ms Analyses 

P..re t~e reconstructed ion c~r9matog~ams. the mass spe::ic for the identified compounds. c.nd the cc.:a syst::::.-J 

prir.:~:..~~s inc!uc:::d? Yes B' No 0 

Is c=-:romatographic pertorrnance ac:eptable \vith respec: :a: 

Ease!ine stability? Yes~ No 0 

Resolution? Yes ~ No 0 

Peak shape? Yes 0 No D 

Ful:-s-:ale graph (attenuation)? Yes g/' No 0 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Le•1el 3 DV-3) 

•; 
TO? 54-03 
F.ev 0 
At:ac.".ment C 

Page 113 of 115 
July 1SS4 

Page 15 of 18 

Other:-------------------------------------------------------------------------------

Is the RRT of eac:-J reported compound within the limits given in the method of the s:andard F.RT in the 

cor.tinuing calibration? Yes Gf' No 0 .· 

Are all the ions present in the standard mass spectrum at a relati·1e intensity greater than 10% also present in 

the mass spec.rum? Yes~ No 0 

Do sample and s:ancard relative intensities agree within 20°/o? Yes E:J' No 0 

If no for any of ;;;e a::;ove. incica:e below prcblems ar.:l c;:.:alifi:::a:i::.:-:s !7.ade ~~ c:::a: 

11.2 GC Analyses 

Are there any ~rans.::-ip;i.:n:calculation errors be!\veen tn: raw ca:::. and the re;Jar:ing f::Jrm 

Yes 0 No U . 

If yes. revieo,v e:rors c:nd necessc:ry correc~ions b::low: if errors a:: large 
be necessary. 

Are retention times of sample co ounds within the calculated re:ention time windows for both quantitation and 

coniirmation analysis? Ye No 0 

ation periormed when required by the EPA method? Yes 0 No 0 

Y of the above. reject positive results except for retention time windo;vs if associated standard 
com unds are similarly shifted. 

!;:viewed E;y: 
Dc:te: 



ORGANIC DATA ASSESSMENT SurJ1MARY FORM 
(Data Verification/Validation Level 3 DV-3) 

13.1 Chromatogram Quality 

Were baselines s~able? Yes ~ NoD 

Were any negative peaks or unusual peaks present? Yes 0 No~ 

Were early eluting peaks resolved to baseline? Yes ~ No D 

... 
TG.P S~-~3, 
Rev. 0 
At:ac.'"lm~?~: C 
Page 115 ol115 
July lSS' 

17 of 13 

:: in.::Jrrec~ ~:;ar.:itatior.s are evider.t note corrections necessary be!:·.v: ---------------

'r- ·-, re"''lr-,.;;7 .. - ·--· "'n l·m··- .,.._, ,..·on 1·m1'ts) aa .. ·s·-d to r-•·--· s-mpl- -:;, .• l·or:· ...,...,_,"or s- :- s-m'"'·r.:: ·''- ~~ ::·- '-;uC: ... c..l~ I 1.::. \~::.e~.l I Jl! ,:; :::~::_. c: :: -""'' :::. C:•''-' • ~!.::.. c: t-'1:: 

~-;,.,,r=-? V=.s M N1"' 0 
111_.._,;..1 -- •- - 1 ...,1 

If :-.J. IT.ake necessary c:r~e::ions a:od note below. 

) 

14.0 TENTATIVELY IDENTlF!ED COMPOUNDS 

Are Tentatively Identified Compou:1cs (TIC) properly identified with s:.:n numb::: or 

con:entration. and J qualifier? Yes 0 No 0 

Are the mass spectra for TICs and associated "best mate. " Yes 0 No 0 

Are any TCL compounds listed as TIC co No 0 

Are e:::ch oi the ions present · e reference mass spe~ra wrth a re:ative intens:ty greater than 1 0°;~ also 

present in the sample ·c:SS spectrum? Yes 0 No 0 



SAJ\1PLE FINDI:'-/GS SUMMAHY 

Site: 5/4 DF 
AR'COC: ttJ03~fo D:Ha Classification: ~() 'l 'tA·.Vit::.. 

Sample· I DV 
Fraction No. Analysis Qualifiers Comments 

'· 

.. No d~ ~~ ---~~ 9 r 1 

£)a /2._ 

~~:a_ .7A... l..-.:;) c. ~ 
/ 

()c ~ ~ /; ..... L_-=- -:77-
I 

I 
Sample No.!Fraction No.- This value is located on the Chain of Custody in the ER Sample ld field. 

Analysis -l:se ,·alid test methods pro,·ided below or ifrhe result applies to an individual anal~1e within a test method. 
use the CAS number from the analytical dara sheer. 

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

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

Test l\lethods- Anions_ CE, EPA60 I 0. EPA60::!0. EPA 7470'1, EPA80 158. EPAS08 I. EP.-\8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ ~02. H.~CH_N03 . .\IEKC_HE. PCBRISC 

li 
I! I 
i 
I 

I -

.. 

I 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP s.:-C3 
Rev. 0 
Attachment C 
Page 35 of 115 
July 1954 

SITE OR PROJECT _5.L....L-L_cf..!-..!:D:::::...!.-F ___ _ 

Page 1 of 16 

CASE NO. jZ ,;2...2 3 . .:2 3 0 0 

ANALYTICAL LABORATORY _.!::G==-..::::E.::....=L:.__ __ _ 

LAB ORA TORY REPORT # -~J:'$!:...-.:::..0,::::...:::.'6..;.:"8::::::',;).--=-cg'~ 

+AS I ( LEJ\OER -"-;/.!..!..'/Z.::....:C.=tJ=C::....:-#=_;___:(i~O~CJ:::....=3:...!.'f~h:..___ 

SAMPLE IDS ---------

£?2.-).2 rz'S- 663 I- Bfl I- 6 -II- s D 

NO. OF SAMPLES --L/_;s;...e.x~i!::X..d:/:__ ____ _ 

DATA ASSESSMENT SUMMARY 

ICP AA MERCURY 

1. HOLDING TIMi:S ./ tilt / 
2. CALIBRATIONS ·/ / 
3. BLANKS 7 ;::?' 

4. ICS 
--7--r-

5. LCS 

6. DUPLICATE. ANALYSIS ./ 
I. MATRIX S?!Ki: 

8. MSA 

9. SERIAL DILUTION 

10. SAMPLE VERIFICATION 

/ 

/ 
/ 

11. OTHeR OC 

12. OVERALL ASSESSMENT 

./ {check mark) - Acceptable 
Other- Qualified: J- Estimate 

UJ - Undetected, estimated 

' 

R - Unusable (analyte may or may not be present) 

REVIEWED BY: ,LL~ 
DATE REVIEWED: q/'/,/z <[{ 

AL'2-~WP.SNL:S0?30~C.R1 

CYANIDE 

t/A 

.· 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94·03· 
F.e:v. 0 
Attachment C 
Page 37 of l15 
July 1S94 

Page 3 of 16 

1 0 HOLDING TIMES 

L;st holding time crReria used to evaluate samples. indicating which samples exceed the holding time.7 
time begins with validated time of sample collection. 

I 
Holding Days Holding 
Time Time was 

I Parameter Criteria Sample ID Exceeded 

I I I 
I I I I I 
I I I I i I 
I I I I I 

I I I I i(L/ 
I I I I \ .'7 
I I I I / u/t A I 
,I I I I / 1<.7 rrr 
ll 

I I I / \//( DT; 

I I 1 .. )/ ' ' 

I I 1/ : 

ll I I A' i 

Wera the correct preservatives u:~ No 0 

LiS1 below samples that were incorre preserved. 

II Sample No. I /Type of Samples 

/ 
/ ' 

/ I 
/ - I 

/ I 
/ I 

/ I 
v I 

v·J~.4_L 
Reviewed By: ---e.~=-..::...::::..L.~_L_....:::~=:::::::~~-

A!... "2·S-! W?.'SNL:SOP304<:C.Rl 

I OefiC:ency 

Actio/ 

/ I 
/ I, 

/ li 
7 'I 

il ' 

II 

:I 
It 
II ,, 

- .. lj 
,, 
II 

Action I 

I 

I 
I 



.. ··:.·: ...... · .. 

TOP 9~-03 
Fiev.O 
Ar.achment C 
Fage ~0 of115 
July 1994 

3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes G( No 0 
Each digestion batch? Yes Gr No 0 
Each matrix type? Yes f2r No 0 
Both AA and ICP when both are used for the same analyte? Yes 0 
· or 

At the frequency indicated in the EPA method or OAPjP? Yes [2( No 0 

..: 

Page 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry ar.aiysis. 

List analytes dete::::ted in method blank samples below. NOTE: For soil samples. be sure to ca;:ulate blank 
values using digestion weights and volumes. 

I Preparation Analyte Cone. Required Ae1ion Level 

-~ Date Detection 
I Limits ; 

I I I I I ~~ I 
I I I I lfi~ I 
I I I I /,~.-1~ I 
I I I ,1}() ~_/ (J,V I 

I / v-~ I I 
I I ~ 

v I I 
I I ~ I I I 
I ~ 

J.-"" I I 
~ . I 

Is concentration in the method blank below the detection limit? Yes~ No 0 

I 

I 

I 

Affected samples: -----------------------------,----

Reviewed By: LJ~ Date: <( / i /-, '2?' 
' 

AL'Z·;..:./WP.'SNL:SOP304-:C.R1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

3.3 Field/Rinse/Equipment Blanks 

t-::achmE:nt c 
ro3e~1of115 
J!:iy 199.! 

Page 7 of 16 

Was a field/equipment blank analyzed as required by the E?A method or OAPjP? Yes 0 No~ 

List below analytes detected in the field blanks. NOTE: For soil samples. calculate blank values using 
digestion weights and volumes. 

Collection 
Date Blank 10 Analyte 

Required 

Cone. 

';___--~----~----~~~~~~--~------------~'' .. - r 
~~--~----~----~~~~~----~------------~,! 

., 

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interterence check sample (ICS) analyzed at j.De beginning and end of a run or at feast twice every 

8 hours? (Not required for Ca. Mg. K, and Na) Yes [?' No D , 

Samples affected:-------------------------------

Are the values of the ICS for solution AB within 80-120%R? Yes~ No 0 

If no. is the concentration of AI. Ca. Fe, or Mg lower than in ICS? Yes 0 

AL:?·;..!.WP.$NL:SOP:;o.:..!C.R1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3} 

List below any LCS recoveries not within limits. 

Preparation I 
Date Analyte I %R I Action I 

lOP S<!-03 
nev. 0 
A::achmenl C 
Fage <!3 ol115 
July 19S.: 

Page 9 of 16 

Samples Aff~ 
I I I ----I I t- _t---
I I Luf ,. J1 ------ I 
I I lfl~ ~ I 
1 I~ ~~ I 

I I ~I 1\/ I I 

I ~ I I I 

1------ I I I I 
6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicates analyzed at required frequency? Yes !3"' No D 

I 
I! 
I! 
I 
" 

Samples atfected: --------------------------------------------------------------

Was laboratory duplicate analysis periormed on field or equipment b:anks? Yes 0 No [;(' 

Samples affected: 
--------------------------------------------------------~---

Is any value for sample duplicate pair <POL and the other value > 1 Ox POL? Yes 0 No ~ 
Samples affected: -----------------------------------------------------------

Reviewed By: ,b A~ Date: __ ~=+-./-Lt.L-/L....:.r f:"::__ _____ _ 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

lOP S~·C3 
;;ev 0 
.t-:-.ac!1me~t C 
Page ~5 of 115 
July 19;.: 

Page 11 of 16 

Samples affected:-------------------------------

List below the analytes that do not meet RPD or POL criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

II 
!! Sample ID ,. Matrix 

CoiJection 
Date RPD Control Limit 

Check for transcription/calculation errors. Briefly summarize errors anj associated actions when da:a quality 
might have been affects . 

. 8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistalfation spike. 

AL '2·~ W?:S~l:SOP30"-!C.Rt 



. . . ~ . ~ 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

IG? S<:-03 

t.::a~ment C 
Fa;;e .:7 of 115 
J:;'y 1~:;-! 

Page 13 of 16 

NOTE: If preparation blank spikes are analyzed, evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor digestio~ et:iciencies and/or 
problems with matrix spike solution. For example, it matrix spike recovery for selenium is 0% and preparation 
blank spike recovery for selenium is 92%, this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS N 0 f ;4 f f)/c. /-1 b )e.. 
Were duplicate injections present for each sample, including required OC analyses (not require 

done)? Yes 0 No 0 

Samples affected: ------------------------:,£----------

Were pcs:digestion spikes analyzed tor samples. including OC sam 

Were pos~digestion spikes analy::ed at the required ~ncentra·· No 0 

Sam~les affected: 
--------------------~~~---------------------------------

Was a dilution analyzed for samples with ostdigestion spike recovery <40~'.,? Yes 0 NoD 

Samples affected: 
--------~~-----------------------------------------------

MSA Analysis {Met d of Standard Additions)-,-MSA is required when serial dilutions are not with :: 10%. Was 

MSA required fo any sample but not periormed? Yes 0 No 0 

fculations outside the linear range of the calibration curve? Yes 0 NoD 

F.eviewed By: Date:-~~/ J...'-/.J_/-'-9-=-7 ____ _ 

A'_ "Z·>-4 \'.'? 'SNL:SG?30~-!C ?.1 

· .. · .. 



. ,, 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-0V3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of lnS1rumental Parameters 

TO? 94·03 
nev. 0 

A::.achment C 
Fage 49 of 1:S 
July !994 

Page 15 of 16 

Are instrument detection limits present and verified on a quarterly basis? Yes 0 

Are IDLs present for each analyte and each instrument used? Yes ~ No 0 

No 0 

Is the IDL greater than the required detection limits for any ·analyte? Yes 0 
{If IDL > required detection limits, flag values less than SxiDL.) 

Nag/ 

Samples affected:---------------------------------

Are ICP lnterelement Correction Factors established and verified annually? Yes 0 NoD 

A.r:: IC? Linear Ranges established and verified quarterly? Yes 0 No 0 

II no ior any of the above. review problems and resolutions in narrc:1ive report.------------

11.2 Reporting Requirements 

Were sample resuijs reported down to the POL? Yes ~ No 0 . 
If no. indicate necessary corrections. ---------------------------

Were sample results that were analyzed by ICP for Se, Tl, As, or Fb at least 5xiDL? Yes ~No 0 

Were sample Wyights, volumes, and dilutions taken into account when reporting sampie results and detection 

limits? Yes E1 No 0 

Date: _..::...~.L-/-..:'-I_..J/l..-'i!.....:8""~-------
A!..<·~.W?.SNL:SOP30-WC.Rt 



SAMPLE FINDINGS SUMMARY 

AR/COC: ~· 0 2 7~ 2.... Data Classification: (;l;;;L/'L/C:.. 
Sainple/ DV J 

Fraction No. Analy_sis Qualifiers Comments 

/) v;, 
0 9//ta/. ~C4-/ ~.s ~/,'~~ 

? ,, 

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

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

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

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

Test Methods- Anions_CE, EPA60l0, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260·:.M3, 
EPA8270, HACH_ALK. HACH_ N02, HACH_N03, MEKC_HE. PCBRlSC 



SAMPLE FINDINGS SUMMARY 

AR/COC: rorJ 2 76 2- Data Classification: (;,,,. _.._, :..t / f _j,p ......... ~ 1:' r y 

Sample/ DV 
, 

Fraction No. Analysis Qualifiers _ <;_omments 

Y3662.0- ~ f> I - ~eK~VQ/~bl 

LAJL1 -e¥~ec/ f,olv/ 
[,{$-C.tb Clf..~ ,·lA,..,.., h;,.c. 

IIIS'-/0·29-'t_ 

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

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

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

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

Test Methods- Anions:,_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_NOJ, MEKC_HE, PCBRISC 

Reviewed by_>, .D.ate:. __ /._~-~-~_/....;;..7'_.,.,~'--~-------

--------·---·-· 



DATA VALIDA dON SUMMARY: 

SITE/PROJECT: r1ka: &Sp t'>C CASE 1: 72..2 3 . 2. 30 
ARCOC 1: b0 .2 lb l. 

···• LABORATORY: (!.:t! L 
LABORATORY RE:c::·~PO~R:':T::-:1~: -.,.'f'=''l=-::C8,..,_2..,6,...,a=-------

I. HOLDING TIMES/ ,/ ./ / o/ PRESERVATION 

2. CALIBRATIONS v / ./ ,/ 

3. METIIOD BLANKS ./ ./ ./ o/ 

4. MSIMSD ,/ ./ t/ ./ 

S. LABORATORY 
CONTROL SAMPLES ./ .I 

6. REPLICATI!S ./ .I 

7. SURROGATES 

-
,... 

CHf.CK 
J - f.STIMATED 
U - NOT DETEC:TED 

B-2 



2. CALIBRATIONS 

3. MlmlOD BLANKS 

4. MSIMSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

CHECK MARK 
J - E~TIMATED 
II - NOT DETECTED 

,/ 

/ -1 

/ I 

Iti;VIJoWI:Jll~~;::!==-

,./ 

/ ,/ 

./ 

.,. 

.,/ 

--= DATE: 

B·2 



I 

I 
HOLDING ... ~EJPRESERVATION: 

SITFJPROJECT: tt'c-Etf J::: 11-b i:. ARCOC #;:..,!,. t;~0~.2""'7~'~a=--......,,-:-__.~-=-
LABORA TORY: G £ ( r LABORATORY REPORT#: __ Cf.L.J.q..J:Ot>a'32.L.7,1L00!'3~-

Holding Days Holding 
Sample!D Analysis Time Time was 

Criteria Exceeded 

~U.w-!.fJ -~(J-
{'" .f {. &6+ ~qhrJ. '~1 

Comments: 

REVIEWEDBY: ~
/ 

Preservation Preservation 
Criteria Deficiency 

DATE: 

Comments 

£AdZ· 



Memorandum 

Date: ll/02/J)9 

To: File 

From: Marcia Hilcbey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
ARICOC: 602762 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908768 

See attached Data Assessment Summaiy Fonns for supporting documentation on the data review and 
· validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8270, PCB EP A8082). All compounds were successfully anal}'7.ed. 

No qualifications were applied to VOC sample data. 

No qualifications were applied to PCB sample data. 

Holding Times 

The samples were analyzed within the prescribed holding times, with the exception of the analysis of the 
te-ell.1racted PCB equipment blank. Since the original sample results were reported, no holding-time 
qualifications were applied. 

Calibration 

Initial calibration met acceptance criteria for both methods. 

Several VOC analytes failed to meet CCV acceptance criteria. All exhibited less than: 40o/o0, therefore no 
sample results were qualified. 

According to the laboratory case narrative, several PCB analytes failed to meet CCV acceptance criteria 
The method states that only Aroclors I 0 16 and 1260 must be present in the CCV standard. Aroclors 10 16 
and 1260 met CCV acceptance criteria, therefore no sample results were qualified 

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

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 

--··-· ·------·---··--· 



Surrogate recovery for the PCB equipment blank (sample B6620-8Pl-EB-PCB) was unacceptable. The 
sample was reextracted and reanalyzed with acceptable surrogate recovery and identical target analyte 
results (all non-detect). The re-extrncted sample analysis exceeded the prescribed holding time. Since all 
sample results were non-detect, the original results were reported, and no qualifications were applied. 

Note: The laboratory stated that the original results were reported for B6620-SP1-EB-PCB (see previous 
paragraph), however, the reported analysis date and surrogate recovery were incorrect. The reported 
analysis date and surrogate recovery actually correspond to the reanalysis. Data quality is unaffected 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

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

No aqueous MS/MSD samples were submitted with this SDG. No sample results were qualified. 

latemal Standards 

The VOC internal standards met QC acceptance criteria. 

Laboratorx Control Sample!Laboratoa Control Sample Duplicate (LCSILCSD) 

LCS/LCSD samples met all acceptance criteria 

OtherQC 

No field duplicate samples were submitted for VOC analysis. 

The PCB field duplicate sample analy.sis met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



PCBs: 
SW846 ·Method 8082 

SITE/PROJECT: tJbJJ.:{If ,<;.be. ARCOC II: 602 7' .2. 
LABORATORY: ~_L-~---- LABORATORY REPORT#: 99'oa7GJ?_ 

Calib CCV Method LCS MS 
Field Eq. tleld Name CAS# Intercept LCS LCSD MS MSD Dup 

RSDIR1 RPD Blks RPD RP!l RPD Blks Blks 

<20%/0.9'1 <20"4 20"/o 20o/o 

PCBs 
Aroclor-1 0 16 12674-11-2 I f , v / t/ 
Aroclor-1221 11104-28-2 
Aroclor-1232 1114-16-5 
Aroclor-1242 53469-21-9 
Aroclor-1248 12672-29-6 
Aroc1or-1254 11097-69-1 l>C .X 
Aroclor-1260 11096-82-5 .1./ .... t/ "' ,/ ./ / - .. L.,. 

Sample SMC SMCRT Sample SMC SMCRT 
o/eREC •!.R£C 

""' --~ 

Confmnation 
Sample CAS# RPD >25% Sample CAS# RPD>25% 

/. ~ 
, f ... ----l---

Comments: 

REVlEWEDB~$? ? _ ±:~ 



VOLA TIL,. ORGANICS: Page I of2 
SW-846 ·Method 8260 

Sl'fEIPROJECT: !/On-{tf ~C.. 
LABORATORY: _..s.c:.t:=s;~L.._ ___ _ 

CommentJ: 

··:: .: 

DATE: 

8-K 



I 
VOLATh.- ORGANICS: Page 2 or2 
SW-846 ·Method 8260 

SITEIPROJECT: _______ ARCOC II: ----~-O_~_?b_z... ____ _ 
LABORATORY: LABORATORY REPORT#:--------

SurroR.atc Rccovc~ and Internal Standard Outliers 
.Samolc SMCJ SMC2 SMC3 IS !-area IS 1-RT IS 2-arca IS 2-RT IS 3- area IS 3-RT 

/ 
___....-

/ 
/ 

SMC 1: 4-Bromolluorobenzenc 
SMC 2: 1,2-Dichlorocthane-d4 
SMC 3: Toluenc-<18 

Comments; 

v 

lfFJI-,- v 
.......... 

___....-
./ 

IS 1: Bromochloromethane 
IS 2: 1,4-Difluorobenzcne . 
IS 3: Chlorobenzene-dS 

_.. -I-
....;. I-' 

...-~---" 

v 

B-'.1 

---·-- I--



Memorandum 

Date: 11/02/99 

To: File 

From: Marcia Hilchey 

Subject: Genera] Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602762 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908768 

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

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (total 
cyanide EP A90 12. hexavalent Cr EPA 7196 ). All components were successfully analyzed. 

No qualifications were applied to CN sample results. 

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

Holding Times 

The CN samples were analyzed within the prescribed holding time. 

The Cr6+ equipment blank sample was received and analyzed 1 day after the prescribed 24hr. holding 
time. Sample results were UJ2 qualified. 

Q!llibration 

Initial and continuing calibrations met QC acceptance criteria. 

The method blanks and equipment blanks were free of target analytes above reporting limits. 

Matrix Spike Analysis 

The matrix spike sample analyses met QC acceptance criteria 

Laboraton Controi/Laboraton: Control Duplicate Samples 

The LCSILCSD samples met QC acceptance criteria. 

Laboratory Reolicate Analvsis 

The repliaJ.te sample analyses met QC acceptance criteria 



OtberQC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



I 
GENERAL \..dEMISTRY: 

SITE/PROJECT: ffk/"J( ~ ARCOC II: 6 02. 7 h :? 
LABORATORY:t;;;.I{ r- LABORAT·-=o=RY~REPO:=:::O::R':=T'7.11:--=:.,zr,;.T;:-:Glf~7.::;46-;-:3:---
METIIODS: C"(, V ,-1-

~ CAS I ICV CCV ICB CCB Method 
LCS LCSD LCSD MS MSD MSD 

Blauks RPD RPD 
__ ,.~.., ., v .., .. Afq ., ,., / "" ""' ""/q "Ia. 
II~H· I'IS'YO-"» ./ t/ ~ .. ,/ .., 

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

Commenu: 

REP Seriol Fl•ldllup Equip. Pield 
RPD Dilution RPD Bib Bib 

/ .. ,14 ., / "/q 
~ •• r' 

"" ./ " 
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I~ 
0 n I G l N A 1. 

Analysis Request And Chain Of Custody (Contlnuatio.-.) 

1<15 'jq~,~c-.S 

04..8 3fJ > 
04.!:181 

ORIGINAL 

ARICOC-



ANALYSIS REQUEST AND CHAIN OF CUSTODY 

ORIGINAL 

I..H 



Analysis Request And Chain Of Custody (Continuation) 

O_R I GIN At 

ARICOC· 

1JIIJ--
3 J 



Contract Verification Review (CVR} 

Project Leader ...:"';.::·..;.R;;:,oybal=~-----.....;...- Projed Name Non-ER Septic Systems c .. No. 7223.230 

~OCNo. -~~....:78~2~------------ Anllyticlll Lab ...:G::.:EL=-... --------- SDG No. 9901768 

In the tables below, made any infonMtion that is missing or incomiCt and give en explanetion. 

1.0 Analvsia ReQUest and Chain of Custody Record and L~ lnfonnation 
Une Com llete? Rnolwed? 
No. Item v .. No If no exolain Yes No 

1.t AI ~ an COC eamolete • data en1rt clettllnillllled and dated X. 
1.2 Container twle(a) coned far ll18lvsea requetled X 
1.3 Samole volume adeaultlt far I and lYDes of anlllyaft requested X 
1.4 Preservatiw CCIITec:t far anei¥IH reaue.tecf X 
u Custody reconll conllnuou. llld complete X 
1.6 l.llb lample IIUII'Ibert•l provided and SNL Hmple number(a)ctoR refere,_d 

and c:arrect 
X 

1.7 Date aampln received X 
1.1 Condillon upon receipt Information Dl'ovided X 

2.0 An11tvtlcal Lllbon~tory Report 
Une Com llete? Resolved? 
Ne. Item Yes No lfno explain Yes No 

2.1 Data reviewed:lianaiiie X 
2.2 Method refer- numiMrfa) comple1e and COllect X 
2.3 QC analyai. and ec:~ limb DI'Ovlded (MB LCS, R~el X 
2.4 Matrix lllikalmaWix .... duPlicate data DI'OVidedCif l'eQUISied) X 
2.5 Detec:tion lirnitlllfOIIIded: POL and MOl( or IOU, MDA and L, .X. I 
2.6 QC balch numbera DRMdecl X 
2.7 Dilution hletan D!ovidecl and al dilution levela reDOrfed X 
2.1 Date reDOI'ted in unila and using correct fi!llll'es- - -·· - - -·· -- 1---·--· 1--· ... 

2.9 I ~~~uncertainty (2 sigm1 error) lltld lnlcef reeovery NA 

2.10. Nerntlive I)I'OVIcled X 
2.11 TAT met X Due to hurtcane Floyd, GEL- wwnted aeveral 

addillanal davw to lhe TAT. -

2.12 Hold times met X 
2.13 Canncblll QUIIIifiera provided X 
2.14 M requesled retult lnd TIC (If requested) data provided X 



Contract Verification Review (Continued) 

3.0 D .. a Quality Evaluation 
Item v. No If na, S8rnple 10 No.!Frac:tion(•l 811C1 ANiyeis 

3.1 IW repar1ing llftila 8pllfop'• let !he ma4rix Mid meet -.:t ~ ot project...,.:ific X ,..._? lnarganic:e lind metat. r.,.artec1 • ppn (~or n9Ko)? Trilium repon.d in 
picocurlea pw 111W will pen:ent --..let toil....,..? Unila ............. between QC MI\'IIIM 
lnd ..,.,.. .... 

3.2 o..ntb1lon limit mel far ell_,.... X 

3.3~ X 
a) L.811an!ory-'"'~ _, ·~ 8lld met let .. ....,.. 

b) Surr0f8111 d8Ca r.poltld 8lld met far .. ora-Nc ..,.... .,..,zed by a 11• c;lvornltDglllphy X 
0 lllchniqutt 

., . ,. ... ix ..... ..-..ry .... reporlllcl Md mel X 

3.4 .......... X 
a) ReplieR ample precioion repGI1M and met for al inotgMic and r8Ciioc:hemifty umplea 

bl ~ apib duplicde RPD dlt8 report8d lnd mit far 811 organic-'-- X 

3.5 Bl8rlk .... X 
., Melt>od 01 r.pntblenk ... ·~ lind mel for .. ..,.,... 

b) Sempling blank (e.g., hid....,, and equipment) ella r~ and mel X 

3.& · c~ ~.proWled; • r. Mlimatlld quantity; ·a· . .,..y~a found in rrMIIhod blank X 
lbowo IIIII MOL fat organic ot lbowo ._ PQllar inor;lnic; "U"- :""~ ~ (r-.AI8 are 
~!he MDI. IOl. Of MDA (r811iDcMmical)); "H"-al.,.;. done 11M holclna lime 

3. 7 Narrative .._ piMChlt laming lor fi'OM alphalbtta NA 

3.8 Naontlve incWecl. -.ct. and c~ X -

3.9 S.CDnd COlumn cDr'llirrnallarl dat8 prcMcl«< let methode 8330 (high ex~) Mid X I 

,......,Pea. 
0 - -.- ··---



Contract Verification Review {Continued) 

4.0 Calibration and Validation Documentation 
n.m v. No 

4.1 GCIUS (11280. 1270, n:.) 

•• 12-hola- ..... check provided X 

b) lnilill calintion provicled X 

c) Continuing Cllibnla\ prcwided X 

d) lnlwnll atandard petformance data proyided X 

1) ~run loge pnMded X 

42 GCIHPLC (1330 and 1010) AA 

•I lnitiel calibrlllion pr0¥idacl AA 

b) c~ calilnlion prD'Iided AA 

c) 1..-un...c run loge provided AA 

4.3 lrwganica (mouia) 

•I ll'lilial ca1ibr111ion prvviclld X 

b) Continuing~ proWled. 

. ... ·--· --~---- -------- ·-·--·---·-----·-· 

d) ICP -- diUion pr0¥idacl X 

X 

4.4 Radiocllemiwlly 

•l lnatrvnent ....... providocl NA 



eontract Verification Review (Concluded) 

1.0 Problem Resolution 

SUmmarize !he fmdinga in the table below. Ust only samples/fractions for which deficiencies have been noted. 

~ • ...,No. ~ ... Pr~R~ 

~ 
~ 

~ 
/ 

/ 
/ -- / \ 

/ 
v 

./ 
/ 

/ 
/ 

L 
i / 

-I 
/ 

/ 
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NOT SCANNED 

Must be viewed at the 

Integrated Safety & Security (IS&S) 
Records Center 

For Assistance Call 

844-4688 

April25, 2000 



Contract Verification Review (CVR) 

Project Leader _;A:..;:·:..;:R.:.;oybal~;;...__-------- Project Name N~ Septic Systems Case No. 7223.230 

AruCOCNo.~00~27~6~2 ____________ __ ~l~b_G~E~L~------------- SDG No. 9908768 

In the tables below, mark any information that is missing or incorrect and five an explanation. 

1.0 Analvsis Request and Chain of Custody Record and Log-In lnfonnation 
Une Co111i llete? Resolved? 
No. Item Yes No lfno ~lain Yes No 

1.1 AI Items on COC comolete • data entry clerlt initialed and dated X 
1.2 Container tvoefs) correct for llll81yses requested X 
1.3 Samole volume adeiiUIIte for I and ~ of analyaea requested X 
1.4 Preservative correct for llll81Yses reauested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Data aamolea received. X 
1.8 Condition uoon receipt Information provided X 

2.0 Analytical Laboratory Report 
Une Com !leta? Resolved? 
No. Item Yes No If no exPlain Yes No 

2.1 Data reviewed.llillnabse X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analvsis and ac:ceotance lmits provided (MB LCS Replicate) X 
2.4 Matrix SDikelmatrlx SPike duollcata data orovtded If r X 
2.5 Detection limits provided· POL and MOUor lOLl. MDA and l X 
2.6 QC batch numberw provided X 
2.7 Dilution factora orovkled and all dHutlon levels reported X - - ~ 

2.8 Data reP<lrteillii apPiODfiilte unitS and-uSina-correct slgnllicant ligures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recOVI!fY 

Cif applicable) reported 
NA 

2.10 Narrative provided X 
2.11 TAT met X Due to huricane Floyd, GEL was wanted several 

adclllonal ~to the TAT. 
2.12 Hold times met X 
2.13 Contractual CNaHIIers orovkled X 
2.14 AI reauested result and TIC !if requested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation 
Item v. No If no, Sample 10 No.IFracllon(•) and AnalyHI 

3.1 Ne reporting units~ for the mlllrix end meetconnct .,_;tied or project-epecillc X 
requiremenla? ~ end meiM report..t • ppn (mg/litBr or mg/Kg)? Tritium reported In 

- picocurlee per titer with percent moi8tln for eoil umples? Units c:cnai8tent between QC aamplea 
and umple data 

'· 
3.2 au.ntitation limit met lor aH umplea X 

3.3~ X 
a) labcntory control~ acancy ,.,..ned and met lor aU umplea 

b) Surrogaw data~ end met for al organic aamplea en.lyzed by a gee ctwomalc9aPhy X 
tecmque. 

c) Mlllri>l apika ,_., dlllll reported end met X 

3.4 Pnocielon X 
e) Replicate ..nple ~lon reported end met for all Inorganic end radiochemistry umplea 

b) Mlllrix spike dupllcllte RPD dllla ntported and met for all organic •mples X 

3.5 Bl.nk data X 
a) Method or rngent blank data reported and met~ all umplea 

b) Sampling blank (e.g., ftekl, trip, end equipment) - reported and met X 

3.8 Contractual quallflera prcMded: • J"· 1181imalad qUIN1Iity; "B"·analy!a found In method blank X 
llboYe the MDL for organic or llboYe the PQL for inorganic; ·u·- analyta undlltec:tad (reeub .,. 
bMow the MDL IDl or MDA ical)l; "H"-enal'tSiS done beYond the holdlna time 

3.7 Nwntiw addr- planchet n.mlng for grou alpha/bela NA 

3.8 Namdive incllded, correct, and complete X 

3.9 Second column conflrmllticn data provided lor rnethcld8 8330 (high ecpla.iV•I and X 
pelltiddeeiPCBs 



! 
i 

I 
I 
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Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item v .. No 

'14.1 GCIMS (8260, 8270, IIID.) 

•) 12-hour tune check providecl X 

b) lniti.a calibrrion proYided X 

c) Continuing c-'itntlon provided X 

d) lntwn.a ~ perform~~,_ cia provided X 

e) lna1rument run logs provided X 

4.2 GCIHPLC (8330 and 8010) NA 

a) In~ calitntian provided NA 

b) Continuing c•lltntlon provided NA 

c) 11181n.ment run logs provided NA 

4.3 lnarganica (!M181a) 

•) lnilllll calitnllon provided X 

b) Continuing calibrllllon provided X 

c) ICP lntwfwence check ample doa pr""ided X 

d) ICP urial dilution provided X 

•) 111811'Ument run logs provided X 

4.4 Radiochen\lslry 

•) Instrument run logs provided NA 

Conwnents 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. list only samples/fractions for which deficiencies have been noted. 

S•mple/Fraction No. Anllly.i8 l'roblemiiCorrlno~ 

~ 
~ 

.-----
/ 

/ 
/ 

/ 
/ 

/ 

L 
/ 

/ 
v 

/ 
/ 

L 
L 

W.. dtlficiencies unrMolved? Q Y• A No 

8-.d on the llMew, 1M dllt. package Is compla. )5. Y• 

lf~nopr~ ·~Fycorr~r~n~ ____ anddalltcarrection raqueat-aubmitlltd: __ 

Rev" by-._~ o.te:#k· z?9 CloMdby: _________ o.te: ____ _ 
( 



ANNEX C 
Gore-Sorber™ Passive Soil Vapor Analytical Results 



IGOR~ W. L. GORE & ASSOCIATES, INC. 

Creative Technologies 
'M:>rldwide 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922-0010 • PHONE: 410/392-7600 
FAX: 410/506-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 

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

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

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screeni~g Survey. 

The attached package consists ofthe following information (in duplicate): 

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

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

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

·hr·l'/. ~ 
Jay W. Hodny, Ph.D. 
Associate 

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

I:\MAPPING\PROJECTS\1 0960025\020606R.DOC 

ASIA • AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc. 
GORE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc. 
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GORE-SORBER• EXPLORATION SURVEY 
GORE-SORBER• SCREENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ERDrain & Septic 
Kirtland AFB, NM 

June 6, 2002 

Prepared For: 
Sandia National Laboratories 

Mail Stop 0719, 1515 Eubank, SE 
AJbuquerque,~ 87123 

W.L. Gore & Associates, Inc. 

Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 

l:IMAPPING\PROJECTS\1096002~0606R.DOC 

This document shall not be reproduced, except infu/4 without written approval of W.L Gored: Associlltes 

ASIA • AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc. 
GORE-TEX and GORE-SORBER are reaistered trademarks of W. L. Gore & Associates, inc. 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
# Modules Installed: 13 5 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
#Modules Retrieved: 131 
# Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: ~ 15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

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

Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

GORE-50RBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

ANALYTICAL PROCEDURES 

W.L. Gore & Associates' Screening Module Laporatory operates under the guidelines of its Quality 
Assurance Ma11ual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories", third edition, 1990. 

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

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blailks, a sorber containing 5!-lg BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of5, 20, and 
50!-lg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 O!lg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

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

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW · 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tagwas returned with this module. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

DATA TABULATION 

#CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody 
(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the 
measurement process documented. Semi-quantitation ofthe compound mass is based on either a single-level (QA Level 
1) or three-level (QA Level2) standard calibration. 

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

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

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

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

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

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

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

GORE-SORBER is a registered trademark and service mark of W. L Gore & Associates 
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UNITS 
j.lg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,C13&C15 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ct12DCE 
t12DCE 
c12DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
llDCA 
CHC13 

111TCA 
12DCA 
CC14 

TCE 
OCT 
PCE 
ClBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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GORE-SORBER® Screening Survey 
Final Report 

KEYTODATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorb~r), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xy1ene 
combined masses ofundecane, tridecane, and pentadecane (Cll +Cl3+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene 
1 ,3,5-trimethylbenzene 
1 ,2,4-trimethylbenzene 
cis- & trans-1 ,2-dich1oroethene 
trans-1 ,2-dich1oroethene 
cis-1 ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-buty1 ether 
1, 1-dichloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QAJQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 

(. GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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® .. . . • 
GORE-SORBER Screenzng Survey Chazn of Custody 

For W .L. Gore & Associates use only 
Production Order# ___._1 09u.z,L6 .... 002:u.....S._ ______ _ 

1~21' - W. L. Gore & Associates, Inc., Survey Products Group 
100 Chesapeake Boulevard • Ellaon, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Jnstructwns: Customer must complete ALL shaded cells R 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER Qk(AIN+ SEPTIC 

----~~~~~~~~~------------
Address: ACCOUNTS PAYABLE MS0154 Site Address: fCf'\T1.. !N&AFB, NM 

P.O.BOX 5130 -,)2;---\ -::(2:-M~r-,.J-:-C;:::---~~------

ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284~3303 

FAX:~--~~~o~~--~~~~1~--~--~-· -~~~~~------
Customer ~oject No .. .;...:----------------
Customer P .0. #: 28518 Quote#: -.2"'"'11.,.9_.4-.6 __ _ 

Serial # of Modules Shipped # of Modules for Installation ~ # of Trip Blanks _]__ 

# 179087 Pieces 

# 179150 Pieces 

Pieces 

___ ·_# ___ -;[;.,':;\'; # - # # 
- # r:·:::t # - # ·# 

~----------------~ '::·~,, ·# - # 

·# 

!I # 

'# # # - # 
~-----------~··:/· 

# - # :··,': # - # # # # 

# - # 1:,.:/ # - # # # # 

Prepared By: r{l •h· L7[J-..-- , · # 
Verified By: "J;U.A1--L/J J4 ~~ t-.:#------+--------:----1~-------i 

# # 

·# :# 

Installation Pefformk'd·By: · u lnst111lation Method(s) (circle those that ·apply): 

Name (please print): Ctt:.ls~ 6l CJ uv 'I A:' 4 . · Slide Ham].!l!. . er Hammer Drill Auger 
Compan~/Affiliation: c;;.vL./,..J,_..... Other: Q_&~~LSe=:.. 
Installation StwtDate and Time:4f/~Vo -z-. I 0 B.!.s-T tE(iP PM 

Installation Complete· Date and Time: 5/ (../?J 2-- · 107 .1_ o I .~)PM 
Retriev.alPerfonnett·By.: ' TotalMo·duleS.Retrieved·_· -------
Name (please print): C-:1 t.-/Sr/2.:1 0.. u,,.J rA"" 4 TotalModuieS'Lostin·Field: 

Company/Affiliation: I ~.AJl-/AJ II-'\ Total Unused·Modules Returned: 

Pieces 

Pieces 

Pieces 

Retrieval Start Date and Time: ~ 8/0 7.-- I I AM PM 

Retrieval·Complete Date and. Ti~;, I I AM PM 

Relinquished By 1~ '-"' lv' .....__ Date Time Received B.,· M 1 Kit ~tutA.J>"""" 

Affiliation: W.L .. Gore~~sso!Jate~lnc# A J-4--o;t.t"J.:UJ Affiliation: ~~~\Q\ f_E.f. 
Date Time 

'elinquished By ~UldAu_~A..'\."J:::t.(P\..1 
\. Date Time Received B"Y-·----------

--~ffiliation: 1,(!-,r:; _0 r u '~ J ~·fY'l. l Z,~) ~ Affiliation:. _,. , 
Date Time 

W inquished By Date Time Received B"·7T-'A//f./.-~ ., Date Time 

l Affiliation Affiliation:-W.L. &ore & Associaa, Inc. rsl?'tl~ ;/:oo 
GORE-SORBER ®Screening Survey is a registered service mark oJW.L Gore & Associates, Inc. FORMBR.B 

1/08/01 



GORE .. SORBER® Screening Survey Chain of Custody 

,. ~.. For W.L. Gore & Associates use only 
Production Order# -LllOLL:9u.611.LOOu.2'-5~..-______ _ 

jGo~ 
a-...::t..::!li<O W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

lnstructzons: Customer must complete ALL shaded cells 
!
1
. Customer Name: SANDIA NATIONAL LABS Site Name: __ .;..N...;;O.;..N;...;-E;;;;.;R;...,;;;;D...;;U;.;;.A.;;;IN;;..;,..;.+...;;S.;;;E~PTI.;;.;:..;C:...... ____ _ 

. Address: ACCOUNTS PAY ABLE MS0154 Site Address: KfVL Zl<ffl"AFB, NM 
! P.O.BOX 5130 ...,lCOr--\ -=~:-~-::--::r-,..l-:-D-=--'---------

ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS-

Phone: 505-284-3303 

FAX: ---~~~o~.-~---=~~8~4--_~_b_l_~~--------
Customer Project No . .-: ------------
Customer P.O.#;...;: 2;;.;8;.;;5.;..18~--- Quote#: .:2.:.11:..::9;..:4.;;.6 __ _ 

Serial # of Modules Shipped # ofMod\)les fQr Installation 135 #of Trip Blanks 7 

# 179087 - # 179144 , #~~'l'tt~t;l.!i~!.;*idill;tMfl'ltW~ttf' Total Modules Shipped: 142 
1-#_1_7_9-15_0 ___ -#-17-9-23-3-11:::·: ~tn,~1ffi;fj1,:0tS't!~Wf~m~;:i · Total Modules Received: 14 "'2--

# . # ... H: # - # Total Modules Installed· l "'3 ·s-
# - # # - # . Serial·~ of Trip Blanks (Client Decides) # 

(' # - # · #~'tm!f'4'Y15V~· # # 
---_ -#----p,,. # - # ~Jtfltffi:~'a'fi~r~:n;;f # # 

- # 

- # i• :): # - # # . " - -" .• !I # 

Pieces 

Pieces 

Pieces 

# ----_-#-----1,.;:) # - # # # # 

~# ________ · __ #_. ____ --! >.~#-----------·~#-------~-#--------1~#-----------~#-----------~~ 
# - # :·::/ # - # # # # 

Prepared By: ra,,h · L1l-,.__. # # # 

Verified By: '17--4ALL./Z .u /f).,.___,.f; # # # 

Installation Perl'onn~d By: ·U 

Name (please print): C ;usvc:r &l v u..! 'i Ar' 4 
Company/Affiliation: s .JL../ Al IV\ 

Installation Start Date and Ttme:4/~"Vo -z-. 

Installation Method(s) (circle those that apply): 

· Slide Ha::=:r Hammer Drill Auger 
· Other: ~~~.5e;: 

tMNPM 

lnstall~tion Complete Date and Time: 5/ t./lJ 2- 107'1o I .~·PM 
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Name (please print): C-fL-fSr/Z.'I ~ l..hr.i rA.,..J4 
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..,P.linquished By -'lAJ~.I.Ii'..itm IJ.?Itl'A :1 Date Time 

. {filiation: S""'-"J.'£\ NL.U, ~BS U ~·-11'1>~ O'J1>~ 
)inquished By ---------1 

1 • ,{filiation 

Date Time 

Total Modules· Retrieved_· __ 7~..' ..,-'-:---

Total Modules Lost in Field: __ 4'"=~-
Total Unused Modules Returned: J :1 

Pieces 

Pieces 

Pieces 

I 
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Received B · VIA. I Vo St'"1A-< Acus 
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GQRE .. SORBER® Screening Survey 
Installation and Retrieval Log 

r·· )-L-of_4_. 

UNE MODUlE# 

* 
1. 179087 
2. 179088 
3. 179089 
4. 179090. 
s. 179091 . _\,.~"" 

6. 179092 

JNSTALLATION 
DA1'B'I'JME 

7. 179093 {avo 

8. 179094 I ~ t , 
9. 179095 lo/9 \.V '~-
10. 179096 //?,$' l) ~ "0 
11. 179097 }_1'5"1 
12. 179098 /'Z.?.tO 
13. 119099 I '2-4"1 

SITE N.Al\m & LOCATION · 

EVIDENCE OF LIQUID 
HYDROCARBONS~PH) 

or 
HYDROCARBON ODOR 
. (Check as appropric.te) 

J.,PH· ODOR NONE 

MODULE IN 
WATBR 

( t:h«lc one) 

YES NO 

COMMENTS 

~S-.3 
GS-2.. 

_-..L I CS4 

I -4 
-3 

I -~ 

14. 179100 ("Z.c;'4 ·"- ' -2. 
15. 17910l r L ~.q 1!/ \~ -I 

r·I~8·~~1~79~1~04~~~+---~/~4.~~44-4-----~--~--~--~~--~----+---~~··+-----+--~/ 
9. t79tos • ....- M31 -~~ 

20. 179106 !44o ~L_:_ l, II -2 

21. 179107 1~4/tJt.. o94'! '5-1-oZ. o11lL 111~. 1t.s"'3t- -5 
22. 179108 I 0~3 1 

-" 

24. 179110 6«1o7 ..... "2. 

26. 179112 ,v ~'i 3/,. ~y . 'II -J 

28. 179114 I "O?S"'~ -'2... 
29. 179115 oe~c --3 
30. 179116 _QtJto -~ 

31. 179117 oe>tg -..v ol:ft1 1/ -1 

33. 179119 IYJz;z, ' 
34. 179120 t.:tl_'61 4 
35. 179121 CP/1-i. 2 
36. 179122 O'i4-7 \ 
37. 179123 O'!S~ --~I r o o"L. v 3 

·'\ }. 179125 1Qt/.J 4 
-~~o~.-;~1~79~1~U~~~--r-~b~o~~~~4---+------+--~----4-----~--+---~~+---~~3Y 

~~4~I.--~I_79~l~n---+-+--~'~·t~o3~~~'~~r~o~~,/-+---+--~----~--4---~~'~/~--~z 
.. 42. 179128 ,v )4 'UJ 6-to-il~ l D q 5 IJo u/t;'"ot ... \V :2. 

GORE-SORBER ®Screening Survey is a regislertd sel'll~e mark ofW.L. Gor'd & Assaciares, 111~. FORM29R.J 
. 6113101 



GORE-SORBER® Screening Survey 
lnstallation and Retrieval Log ' ... . . 

~r· ..b_of_L 

LJNE MODl.lLE# INSTALLATION REl'RJBVAL 
DATEIT1ME # DATEn]ME 

43. 
44. 179130 1 ""/4'37 <-10-0l )O~I 
45. 179131 /44'Zr 5"-U ·OZ. I OS3 

46. 179132 f44(p J,.' 
47.· 179133 ,v 194 G-IQ-pZ,_j_ \ \: 0{. 

48. 179134 4/U.Io7.- ott~ ~-14 ~ ~'L '2. '1-i 
49. 
so. 179136 r.f'l~ !i-10-111. .JloS 
51. 179137 0~32 L.co&~ 

52. 179138 ()'f4~ L..u\-
53. 179139 Jo_f_t'f. S-lo•o'L (3%-2. 

54. 179140 /cZ./;. Los ~ 
ss . 179141 /~'30 1-"" t 

. 56. 

SITE NAME & LOCATION 

EVlDENCE OF LIQUID 
HYDROCAtmONS (LPH) MODULE IN 

or WATER 
HYDROCARBON ODOR (check one) COMMENTS 

(CMelc as ciPTJTO,riareJ 
LPH ODOR NONE YES NO 

Jt I 

·4 
z. 
3 

I 

4 

57. 179143 If~ 5-la-o:t II :;to .. . 2. 
r ~ 179144 //41.-: '"3 

_..) 179150 !15"o ~ ~~ 

62. 179153 I ~ 0~~ t .5 
63. 179154 • oe~ 3 
64. 179155 Clio~ Z. 
65. 179156 :JiOJI. ·~lli,...ot!l"'to~.l \ 4 

67. 179158 df.3~ ' i_ 
68. 179159 d?~ 'Z.. 

69. 179160 tfl~ ~ If 9 J/..b ,v ,3, 

71. 1 7.9162 If oo I 2.. 
n. 179163 Lifo 4 
73. 179164 1(/E_ '3 
74. 179165 !(Zc '' > 

77. 179168 t-z.;c ' 3 
78. 179169 }?.37 4 

' s2. 179173 l?J"J.t.. a 85 t 2.. 

I 

GORE-SORBeR ®Screening Survey is a rl!gistered service mark ofW.L. Gor~ & A.rsoeia.tu,lnc. FORM 29R.l 
6/13101 



GORE .. SORBER® Screening Survey 
Installation and Retrieval Log 

,-y~ .. ~ 

LlNE MODULE# 
# 

ss. 179176 
86. 179177 
87. 179178 
88. 179179 
89. 179180 
90. 179181 
91. 179182 
92. 179183 
93. 179184 
94. 17918.5 
95. 179186 
96. 179187 
97. 179188 
98. 179189 
99. 179190 
100. 179191 

179192 

105. 179196 
106. 179197 

107. . 179198 

lNST ALLATJON 
PATFITIME 

1 J' , 144D 

1113 

REI'RIEVAL 
DATEfl'IME 

1'3/.B ~ ... 
I 3/S 5-1s:-o2. a.o ;'2. 
144~s-rs--oz... H74~ 
~~ 

SITE NAME & LOCATION 

EVJOENCE OP UQUIO 
HYDROCARBONS~ 

or 
HYDROCARBON ODOR. 

(CMck os appropritlrt) 

LPH ODOR NONE 

MODULE IN 
WATER 

(check one) 

YES NO 

COMMENTS 

\ z 
I 

{ 

I 
4 

, 
7 

l -'Z.. 

' -3 

110. )79201 /'S'"l¢ I '3 
111. 179202 /~ .4 
112. 179203 W /~4P S-l$"..c2-, \ .:~~ S1 - ... if ( 

114. 179205 I , t>C'JS ., -~ 

11s. 179206 otJ4J ~ t 

118. 179209 l')9.St, f 4 
119. 179210 10ou ~ 

121. 179212 htt:. 5-IC,-ifl 0 'f01 I ' I 
122. 179213 /Ito 15.:.1~"11,__ Jl o~ lo9517?3S- ~ 
·~3. 179214 /!II,_ -~ I 7.. 

~- 179215 /[J,2.. 5'~~~~~ -o-z., 1 i : t-I " I 

4( _12_6_-~1_1_92_I7 ____ ~'~V--~/~.~~~-=s~~'~~~~ol_-~o~i='~s~----~--~----~--~--~--~,~~~---~'v~r 
GORE-SORBER ®Screening Survey is a regisr~red servicll mark ofW.L. Gore & Associates, )nc. FOR.M29R.l 

6113101 



,.. • I "' 

... --
GORE-SORBERq!) Screening Survey SlTE NAME & LOCATION 

lnstallation and Retrieval Log 

r ?-of~ 

EVIDENCE OF LJQUID 
HYDROCAJffiONS (LPH) MODULE IN 

UNE MODULE# INSTALLATION RE'I'RlEV AL ot WATER 
·41 DATE/J'JME DATEffJME HYDROCARBON ODOR (checlc OM) 

(Ch«k as appropriate) 

LPH ODOR NONE YES NO 

127. 179218 lS1 tLcz. /7--"lS' s .. u.~o'l.. ""i~l 
128. 179219 tz :sr 5 ·ff.-c2. D1_5D ' 
l29. 179220 lSJ'~hz. ~aso s-21- o 1 tr1 : fn 
130. }79221 I , os~-1 t 
131. 179222 .0~~9-
132. 179223 091-r' 
133. 179224 a9z..'-
134. 179225 CJ9_?3 "V 
135. 179226 ~ _tJ"f4o 5-"2.l~oljBS I 
136. 179227 

. 
137. 179228 
138. 179229 
139. 179230 
140. 179231 
141. 179232 
142. 179233 

)-
'''144. 

.145. ( 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 

157. 
158. 
159. 

160. 
161. 

162. 
163. 
164. 

. 65 . 
Lf66. 

167. 
168. 

GORE-SORBER ®Screening Survey i.r a regi.s:tcrcd servi~ mark ofW.L. Gore &: Associates, Inc. 

' 

COMMENTS 

lo'i4/tA-- c~ -7 
·-.k'_ _:-4 

/t:'8!i. ~t;s'o -1 
-1 
-z. 
-4 
-~ 
-s:-

,v._ ' 
_.,.,.., 

, 

FORM29R.J 
6fl3/0l 



~s 
.,k,.IO ~ 

~ 
) 

DATE 
ANALYZED 

5/28/2002 •' 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 
5/29/2002 

5130/2002 
Page: 3 of 12 

SAMPLE 
NAME 
MDL= 

179172 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 

BTEX, ug BENZ, UQ 

0.03 

nd nd 
0.39 0.09 
0.03 nd 

nd nd 
0.19 0.08 
0.34 0.14 
0.08 nd 
0.03 nd 

nd nd 
0.00 nd 
0.09 nd 
· nd nd 

nd nd 
nd nd 
nd nd 

0.60 0.18 
0.02 nd 
0.02 nd 
0.06 nd 
0.10 nd 
0.01 nd 

nd nd 
0.04 nd 
0.04 nd 
0.02 nd 
0.03 nd 
0.07 nd 

nd nd 
0.00 nd 
0.02 nd 
0.02 nd 
0.04 nd 
0.27 nd 
0.12 nd 

nd nd 
0.03 nd 
0.06 nd 
0.07 nd 

~ 
GORE SORBER SCREE. ........ ~VEY ANALYTICAL RESULTS 

SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #1 0960025 

TOL, UQ EtBENZ, uo moXYL, ua oXYL, uo C11, C13, &C15, UQ UNDEC, ug 
0.02 0.01 0.01 0.01 

nd nd nd nd 0.05 
0.18 nd · 0.09 0.03 0.19 

nd nd 0.03 nd 0.00 
nd nd nd nd 0.05 

0.10 nd 0.02 nd 1.20 
0.11 nd 0.07 0.03 0.10 
0.05 0.01 0.02 nd 0.14 
0.03 nd nd nd 0.07 

nd nd nd nd 0.04 
nd nd bdl nd 0.10 

0.08 nd 0.01 nd 0.08 
nd nd nd nd 0.08 
nd nd nd nd 0.09 
nd nd nd nd 0.05 
nd nd nd nd 0.05 

0.30 0.03 0.06 0.03 0.15 
nd nd 0.02 nd 0.10 
nd nd 0.02 nd 0.07 

0.03 nd 0.03 nd 0.11 
0.04 nd 0.05 nd 0.08 

nd nd 0.01 nd 0.11 
nd nd ·nd nd 0.07 
nd nd 0.04 nd 0.08 
nd nd 0.04 nd 0.08 
nd nd 0.02 nd 0.09 
nd nd 0.03 nd 0.15 

0.04 nd 0.03 nd 0.09 
nd nd nd nd 0.05 
nd nd bdl nd 0.08 
nd nd 0.02 nd 0.04 
nd nd. 0.02 nd 0.04 

0.04 nd nd nd 0.06 
0.22 nd 0.03 0.02 0.29 
0.09 nd 0.03 bdl 1.28 

hd nd nd nd 0.02 
nd nd 0.03 nd 0.04 

0.04 nd 0.02 nd 0.09 
0.04 nd 0.03 nd 0.01 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 

0.03 
0.10 

bdl 
0.05 
1.12 
0.08 
0.06 
0.03 
0.02 
0.03 
0.03 
0.04 
0.03 

bdl 
0.03 
0.05 

bdl 
0.04 
0.05 
0.02 
0.04 

·0.03 
0.04 
0.04 
0.04 
0.05 
0.04 
0.03 
0.03 
0.04 
0.03 
0.04 
0.06 
1.13 
0.02 
0.04 
0.04 

bdl 

.. 
TRIDEC, ug PENTADEC, ug TMBs, ug 

0.01 0.02 

0.02 bdl nd 
0.04 0.05 0.09 

bdl bdl 0.00 
bdl bdl nd 

0.06 0.03 0.04 
0.02 bdl 0.14 
0.03 0.05 0.00 
0.02 0.02 0.04 
0.01 bdl 0.00 
0.02 0.05 0.00 
0.02 0.03 0.00 

bdl 0.04 0.00 
0.02 0.04 0.00 
0.01 0.04 nd 

bdl 0.03 0.04 
0.05 0.05 0.11 
0.02 0.07 0.00 
0.03 bdl 0.00 
0.03 0.04 0.00 
0.01 0.05 0.00 
0.02 0.05 0.00 
0.01 0.02 0.00 

bdl 0.04 0.00 
0.02 0.02 0.00 
0.02 0.03 0.00 
0.04 0.06 0.04 
0.03 0.03 nd 
0.01 bdl 0.00 
0.02 0.03 0.00 

bdl bdl 0.00 
0.01 bdl 0.00 
0.02 bdl 0.03 
0.14 0.09 0.00 
0.08 0.07 0.03 

bdl bdl nd 
bdl bdl 0.00 

0.03 0.03 0.00 
0.01 bdl 0.00 

GGT_GCXrpt 



55 s,+~ 
:xJS 

~ 

SAMPLE 
NAME 
MDL= 

179i72 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 

5/30/2002 
Page: 7 of 12 

124TMB ug 
0.03 

nd 
0.06 

bdl 
nd 

0.04 
0.10 

bdl 
0.04 

bdl 
bdl 
bdl 
bdl 
bdl 
nd 

0.04 
0.09 

bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 

0.04 
nd 
bdl 
bdl 
bdl 
bdl 

0.03 
bdl 

0.03 
nd 
bdl 
bdl 
bdl 

135TMB, ug ct12DCE ug 
0.02 

nd nd 
0.03 nd 

bdl nd 
nd nd 
bdl nd 

0.04 nd 
bdl nd 
bdl nd 
bdl nd 
bdl nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.02 nd 
nd nd 
bdl nd 
bdl nd 
bdl nd 
nd nd 
nd nd 

bdl nd 
bdl nd 
nd nd 
bdl nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
bdl nd 
nd nd 

bdl nd 
nd nd 
bdl nd 
bdl nd 
bdl nd 

"" GORE SORBER SCREEI ~ur<VEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

NdN-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, ug c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

rid nd 0.00 nd bdl 
rid nd 0.09 0.03 0.06 
rid nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.05 0.02 0.02 
nd nd 0.10 0.06 0.04 
nd nd 0.06 0.02 0.03 
nd nd 0.06 0.02 0.04 
nd nd 0.07 0.02 0.05 
rid nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
rid nd 0.00 nd bdl 
rid nd 0.00 nd bdl 
rid nd 0.02 nd 0.02 
nd nd 0.05 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.07 0.02 0.04 
nd nd 0.00 nd bdl 
nd nd 0.05 0.02 0.03 
rid nd 0.00 nd bdl 
r\d nd 0.02 0.02 bdl 
nd nd 0.10 0.03 0.07 
rid nd 0.05 0.02 0.02 
rid nd 0.11 0.04 0.07 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.02 nd 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 0.03 bdl 
nd nd 0.11 0.04 0.07 
nd nd 0.13 0.05 0.07 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.05 0.02 0.03 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

~· 

MTBE, ug 11DCA, u~ 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd: 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd! 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd · nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd bdl nd 
nd nd 0.05 nd 
nd nd 0.02 nd, 
nd nd 0.03 nd 
nd nd nd nd 
nd nd nd nd 

CCT_CCXrpt 



6 s~+~ 
:x:>8 

~ 

SAMPLE 
NAME 
MDL= 
179'11~ 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 

5/30/2002 
Page: 11 of 12 

TCE, ug 
0.02 

nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.13 
0.08 
0.11 
0.15 
0.59 

nd 
0.06 

nd 
0.13 

nd 
0.06 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

1.49 
4.14 
4:72 
2.89 

nd 
nd 

OCT, ug PCE, ug 
0.02 0.01 

nd nd 
0.14 0.02 

nd nd 
nd 0.04 
nd 0.03 

0.09 0.02 
nd 0.01 
nd 0.07 
nd 0.02 
nd 0.03 
nd 0.04 
nd 0.08 
nd nd 
nd nd 
nd nd 
nd 0.08 
nd 0.11 
nd 0.02 
nd bdl 
nd 0.03 
nd 0.03 
nd 0.08 
nd 0.04 
nd nd 
nd nd 
nd nd 

0.09 nd 
nd nd 
nd 0.09 
nd 0.12 
nd 0.12 
nd 0.09 
nd 3.01 
nd 6.74 
rid 2.69 
nd 2:57 
nd nd 
nd nd 

14DCB, ug 
0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rid 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

~ 
GORE SORBER SCREE. ;:~ .... rlVEY ANALYTICAL RESULTS 

~ANOIA NATIOf'IAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

CHCI3, ub CCI4, ug CIBENZ, ug, 
o.os 0.03 0.01 

nl;l nd nd 
nl;l nd nd 
n~ nd hd 
ntl nd nd 
nd nd nd 
nd nd nd 
n~ nd nd 

0.0~ nd nd 
nd:l nd nd 
nd:l nd nd 
no nd nd 
n~ nd nd 
n~ nd nd 
nljl nd nd 
nciJ nd nd1 
nd nd nd 
nljl nd nd 
n~ nd nd 
nd! bdl nd! 
nd 0.03 nd 
mil nd nd 
na nd nd 
nd nd nd 
nd nd ndl 
nd 0.03 nd 
nd bdl nd 
n<,'l nd nd, 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
ncj nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.05 nd nd 
nd nd nd 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 
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DSS SITE 1008: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1008, Building 6750 Septic System, Operable Unit (OU) 
1295, at Sandia National Laboratories/New Mexico (SNUNM), consists of a 1 ,000-gallon septic 
tank flowing to a junction that feeds two drainfield lines approximately 50 feet long. The site is 
located in the northwestern portion of SNUNM Technical Area (TA)-111 on land that is owned by 
Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). Available 
information indicates that Building 6750 was constructed in 1965 (SNUNM March 2003); it is 
assumed that the septic system was also constructed at that time. In January _1994 the septic 
tank system was disconnected from the building and connected to an extens-ion of the City of 
Albuquerque (COA) sanitary sewer system. 

Environmental concern about DSS Site 1008 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COGs found at similar test facilities. 

No springs or perennial surface water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to a gentle incline to the west. During most rainfall events, 
precipitation quickly infiltrates the soil at DSS Site 1 008. However, virtually all the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration for the KAFB 
area range from 95 to 99 percent of the annual rainfall (SNUNM March 1996). Most of the area 
immediately surrounding DSS Site 1008 is unpaved with some native vegetation, and no storm 
sewers are used to direct surface water away from the site. 

DSS Site 1008 lies at an average elevation of approximately 5,353 feet above mean sea level. 
The depth to groundwater is approximately 460 feet below ground surface (bgs). Groundwater 
flow is believed to be predominantly north-northwest (SNUNM March 2002). The nearest 
groundwater monitoring wells are those installed around the Mixed Waste Landfill in the north
northeastern part of TA-111. These wells are located approximately 2,000 feet and 2,285 feet 
northeast of the site. The nearest production wells are north and northeast of the site and 
include KAFB-0904 and KAFB-1 0, which are approximately 2.6 and 1.1 miles away, 
respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 [SAP]) 
(SNUNM October 1999) and "Field Implementation Plan [FIP], Characterization of Non
Environmental Restoration Drain and Septic Systems" (OU 1295 FIP) (SNUNM November 
2001) identified the site-specific sample locations, sample depths, sampling procedures, and 
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analytical requirements for this and many other DSS sites. The bOOs outlined the Quality 
Assurance (QA)/Quality Control (QC) requirements necessary for producing defensible 
analytical data suitable for risk-assessment purposes. The baseline sampling conducted at 
DSS Site 1 008 was designed to: 

• Determine to the degree possible whether each of the 1 01 systems included on 
the 1996 list was still in existence, or had ever actually existed. 

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

• Identify which systems would, and would not, need initial shallow investigation 
work as required by NMED. 

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

. Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 008 Potential COC 
Sampling Areas Source 

Soil beneath the Effluent 
septic system discharged to the 
drainfield environment from 

the drainfield 

COG = Constituent of concern. 
DQO = Data quality objective. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Number of Sample 
Sampling Density 
Locations (sam_ples/acre) 

2 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COG releases to 
the environment 
from effluent 
discharged from 
the drainfield 

Soil samples were collected from two depth intervals in each of the two borehole drilled beneath 
the drainfield at DSS Site 1008. These samples were identified as 6750-DF1-BH-1-5 and -10 
and 6750-DF1-BH-2-5 and -10. The samples were collected with a Geoprobe™ drilling rig from 
two 3-foot-long sampling intervals at each boring location. Drainfield sampling intervals started 
at 5 and 10 feet bgs in each of the drainfield borings. The soil samples were collected using 
the same procedures utilized at numerous other OU 1295 sites, and in accordance with 
procedures described in the OU 1295 SAP and FIP. 

Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site, and 
the laboratories that performed the analyses. 
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Table2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1008 

Gamma 
Spectra- Gross 

scopy Alpha/ 
Sample RCRA Hexavalent Radio- Beta 

Type VOCs SVOCs PCBs HE Metals Chromium Cyanide nuclides Activity 
Confirmatory 4 4 4 4 4 4 4 4 4 
Duplicates 0 0 0 0 0 0 0 0 0 
EBs and 2 0 0 1 1 0 0 0 0 
TBs (VOCs 
only) 
Total 6 4 4 5 5 4 4 4 4 
Samples 
Analytical ERCL GEL GEL ERCL ERCL GEL GEL RPSD GEL 
Laboratory_ 

DSS = Drain and Septic Systems. 
EB = Equipment blank. 
ERCL =Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
QA =Quality assurance. 
QC = Quality control. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC = Volatile organic compound. 

The DSS Site 1 008 baseline soil samples were analyzed for volatile organic compounds 
(VOCs}, semivolatile organic compounds (SVOCs}, high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activities. The samples 
were analyzed by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]), the 
on-site SNUNM Environmental Restoration (ER) Chemistry Laboratory, and the SNUNM 
Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the 
analytical methods and some of the data quality requirements from the OU 1295 SAP and FIP. 

QA/QC samples were collected during the baseline sampling effort according to the ER Project 
Quality Assurance Project Plan. The QA/QC samples consisted of one trip blank (for VOCs 
only) and one set of equipment blanks. No significant QA/QC problems were identified in the 
QA/QC samples. 

All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to "Data Validation Procedure for 
Chemical and Radiochemical Data" SNUNM ER Project Analytical Operating Procedure 00-03, 
Rev. 0 (SNUNM December 1999). The data validation reports are presented in the associated 
DSS Site 1008 no further action (NFA) proposal. The gamma spectroscopy data from the 
RPSD Labor?tory were reviewed according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy results are 
presented in the NFA proposal. The reviews confirmed that the analytical data are defensible 
and acceptable for use in the NFA proposal; therefore, the DQOs have been fulfilled. 
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Table3 
Summary of Data Quality Requirements 

Analytical Data Quality 
Requirementa Level GEL ERCL RPSD 

VOCs Defensible None 4 samples None 
EPA Method 8260 
SVOCs Defensible 4 samples None None 
EPA Method 8270 
PCBs Defensible 4 samples None None 
EPA Method 8082 
HE Compounds Defensible None 4 samples None 
EPA Method 8330 
RCRA metals Defensible None 4 samples None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 4 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 4 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 4 samples 
Radionuclides 
Gross Alpha/Beta Defensible 4samples None None 
Activity 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
OA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

Ill. I Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1008 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DOOs contained in the OU 1295 SAP and FIP 
identified th~ sample locations, sample density, sample depth, and analytical requirements. 
The sample data were subsequently used to develop the final conceptual model for DSS 
Site 1008, which is presented in Section 2.5 of the associated NFA proposal. The quality of the 
data specifically used to determine the nature, migration rate, and extent of contamination are 
described below. 
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111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 008 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activities. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize 
the COCs and any potential degradation products at DSS Site 1008. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 008 was deactivated in January 1994, when Building 6750 was 
connected to an extension of the COA sanitary sewer system. Therefore, the migration rate of 
COCs that may have been introduced into the subsurface via the septic system at this site was 
dependent on the volume of aqueous effluent discharged to the environment from this system 
when it was operational. Any migration of COGs from this site after use of the septic system 
was discontinued has been dependent predominantly on precipitation, although it is highly 
unlikely that sufficient precipitation has fallen on the site to reach the depth at which COCs may 
have been discharged to the subsurface from this system. Analytical data generated from the 
soil sampling conducted at the site are adequate to characterize the rate of COC migration at 
DSS Site 1 008. 

111.4 Extent of Contamination 

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

The baseline soil samples were collected at sampling depths starting at 5 and 1 0 feet beneath 
the drainfield area. Sampling intervals started at the depths at which effluent discharged from 
the drainfield drain lines would have entered the subsurface environment at the site. This 
sampling procedure was required by New Mexico Environmental Department (NMED) 
regulators, and has been used at numerous drain and septic system type of sites at SNUNM. 
The baseline soil samples are considered to be representative of the soil potentially 
contaminated with the COCs at this site, and are sufficient to determine the vertical extent, if 
any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1008 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic 
compounds, and all inorganic and radiological COGs for which samples were analyzed. If the 
detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organic 
compounds not included in this assessment were determined to have sufficiently low detection 
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limits to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each COG found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs were evaluated. The nonradiological COGs evaluated 
for inclusion in the risk assessment consisted of inorganic and organic compounds. However, 
only inorganic compounds were included in the risk assessment as all organic compounds were 
nondetections. 

Table 4 lists the nonradiological COGs for the human health and the ecological risk 
assessments at DSS Site 1008. Table 5 lists radiological COGs for the human health and 
ecological risk assessments. All tables show the associated SNUNM maximum background 
concentration values (Dinwiddie September 1997). Sections Vl.4, Vll.2 and Vll.3 provides 
discussion of Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COGs at DSS Site 1008 were to the subsurface soil, resulting from the 
discharge of waste water from the Building 6750 septic system to the drainfield. Wind, water, 
and biota are natural mechanisms of COG transport from the primary release point. Because 
the discharge of waste water was to the subsurface, wind and surface water are considered to 
be of low significance as transport mechanisms at this site. 

Water at DSS Site 1008 is currently received as precipitation (approximately 8.1 inches 
annually [NOAA 1990]). Precipitation will either evaporate at or near the point of contact, 
infiltrate into the soil, or form runoff. Infiltration at the site is enhanced by the sandy texture of 
the soil. However, because it is estimated that 95 to 99 percent of the annual precipitation in 
this area is lost through evapotranspiration, the depth of percolation of this water into the soil is 
limited, and the potential for further downward movement of COGs through leaching is low. 
Because groundwater at this site is approximately 460 feet bgs, the potential for COGs to reach 
groundwater through the unsaturated zone above the water table is extremely small. 

COGs can enter the food chain through uptake by plant roots. COGs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, COGs can be transported from the 
site by the movements of the organisms that contain them or other surficial transport 
mechanisms. However, because DSS Site 1008 occupies only a very small area (less than 
1 acre) with limited vegetation cover, food chain transport is expected to be of low significance 
at this site. 

All COGs at DSS Site 1 008 are inorganic, including both radiological and nonradiological 
analytes. With the exception of cyanide, the nonradiological COGs are elemental in form, and 
are not considered to be degradable. Transformations of these inorganic COGs could include 
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Table 4 
Nonradiological COCs for Human Health and Ecological Risk Assessment at DSS Site 1 008 with Comparison to the 

Associated SNlJNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable BCF 
Concentration Concentration SNUNM Background (maximum 

coc (mg/kg) (mg/kg)a Screening Value? aquatic) 
Arsenic 4.6 4.4 No 44C 

Barium 240 J 214 No 170d 
Cadmium 0.22 0.9 Yes 64C 

Chromium, total 14 15.9 Yes 16C 

Chromium VI 0.116 J 1 Yes 16C 

Cyanide 0.0685e NC Unknown NC 
Lead 9.3 11.8 Yes 49C 

Mercury 0.0225e <0.1 Unknown s.sooc 
Selenium 0.74 J <1 Unknown 8001 

Silver 0.0225e <1 Unknown o.sc 

Note: Bold indicates COGs that failed the background screening procedure and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
cparameter was not detected. Concentration is 0.5 detection limit. 
dYanicak March 1997. 
eNeumann 1976. 
1Callahan et al. 1979. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
K0w = Octanol-water partition coefficient. 
Log =Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 

= Information not available. 

Bioaccumulator?b Log K0 w 

(for organic (BCF>40, 

COCs) Log K0 w>4) 

- Yes 
- Yes 
- Yes 
- No 
- No 
- Unknown 
- Yes 
- Yes 
- Yes 
- No 
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Table 5 
Radiological COCs for Human Health and 

Ecological Risk Assessment at DSS Site 1008 with Comparison to the 
Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM BCF Is COCa 
Activity Activity Background (maximum Bioaccumulator?b 

coc _(pCi/g) (pCi/g)a Screening Value? aquatic) (BCF >40) 
Cs-137 ND (0.036}_ 0.079 Yes 3,000C Yes 
Th-232 0.726 1.01 Yes 3,Q00C No 
U-235 NO (0.248) 0.16 No 9QQC Yes 
U-238 NO (3.59) 1.4 No 9Q0C Yes 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

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 was not 
detected in the soil, but if it is present, it is likely to occur as cyanide salts (i.e., sodium cyanide 
or potassium cyanide). Free cyanide or hydrogen cyanide are likely to be quickly metabolized 
by soil biota. Radiological COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-lives of the radionuclides, the aridity of the 
environment at this site, and the lack of potential contact with biota, none of these mechanisms 
is expected to result in significant losses or transformations of the inorganic COGs. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1008. COGs 
at this site include radiological and non radiological inorganic analytes. For the reasons detailed 
above, wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. The potential for transformation of nonradiological inorganics 
is low and loss through decay of radiological COGs is insignificant because of their long .half
lives. 

AU6-03/WP/SNL03:rs5348.doc D-8 840858.01 06/24/03 2:59 PM 



RISK ASSESSMENT FOR DSS SITE 1008 6/24/2003 

Table 6 
Summary of Fate and Transport at DSS Site 1 008 

Transj:>ort and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

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

Step 4. Toxicological parameters are identified and referenced for COGs 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 COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction only occurs when a 
radiological COG 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 COG risk values also are 
compared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

V1.2 Step 1 . Site Data 

Section I provides the description and history for DSS Site 1 008. Section II presents a 
comparison of results to DQOs. Section Ill discusses the nature, rate, and extent of 
contamination. 
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Vl.3 Step 2. Pathway Identification 

DSS Site 1008 has been designated a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust. Soil ingestion 
is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential exposure of the receptor to contaminated soil. 
No water pathways to groundwater are considered. Depth to groundwater at DSS Site 1008 is 
approximately 460 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1 008. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust) Inhalation (dust) 
Dermal contact Direct gamma 

V1.4 Step 3. Background Screening Procedure 

Step 3, the background screening procedure, is discussed in this section. The procedure 
compares the maximum COG concentration to the background screening level. The method 
and results are described below. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4 and was used to calculate risk attributable 
to background (Table 1 0). Only the COGs that were detected above their respective SNUNM 
maximum background screening levels or did not have either a quantifiable or a calculated 
background screening level were considered in further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that did not have a background value and were 
detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 
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V1.4.2 Results 

Tables 4 and 5 show DSS Site 1008 maximum COC concentrations, which were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COGs, two constituents were measured at 
concentrations greater than their respective background screening values. Four constituents 
did not have quantified background screening concentrations, therefore it is unknown if these 
COGs exceeded background. 

For the radiological COGs, two constituents had minimum detectable activity values greater 
than their respective backgrounds (U-235 and U-238). These values were conservatively used 
in the risk assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 and 8 list the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for nonradiological COGs in Table 7 
were from the Integrated Risk Information System (IRIS) (EPA 2003), the Health Effects 
Assessment Summary Tables (HEAST) (EPA 1997a), and the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000). Dose 
conversion factors (DCFs) used in determining the excess TEDE values for radiological COGs 
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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential nonradiological COGs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land uses. 

AU6-03/WP/SNL03:rs5348.doc D-13 840858.01 06/24/03 2:59 PM 



RISK ASSESSMENT FOR DSS SITE 1008 6/24/2003 

Table 7 
Toxicological Parameter Values for DSS Site 1008 Nonradiological COCs 

SF0 SFinh 
RfD0 RfDinh (mg/kg- (mg/kg- Cancer 

coc (mg/kg-cl}_ Confidences (mglkg_-d) Confidences dayt1 dl!Yl-1 Classb 
Arsenic 3E-4c M - - 1.5E+Oc 1.5E+1c A 
Barium 7E-2c M 1.4E-46 - - - D 
Cyanide 2E-2c M - - - - D 
Mercury 3E-46 - 8.6E-5c M - - D 
Selenium 5E-3c H - - - - D 
Silver 5E-3c L - - - - D 

sconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen 
D =Not classifiable as to human carcinogenicity. 

C'foxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
6T oxicological parameter values from HEAST (EPA 1997 a). 
ABS = Gastrointestinal adsorption coefficient. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-dayt1 =Per milligram per kilogram day. 
NMED = New Mexico Environmental Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 

ABS 
0.03d 
0.01d 
0.1d 
0.01d 
O.Q1d 
O.Q1d 
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Table 8 
Toxicological Parameter Values for DSS Site 1008 

Radiological COCs Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

aFrom Yu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh =Inhalation slope factor. 
SF 

0 
= Oral (ingestion) slope factor. 

Vl.6.1 Exposure Assessment 

Appendix 1 shows the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways, as well 
as 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 upon information from the RAGS (EPA 1989), the 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000) and other EPA and NMED guidance documents, and reflect the reasonable maximum 
exposure (RME) approach advocated by the RAGS (EPA 1989). For radiological COCs, the 
coded equations provided in RESRAD computer code are used to estimate the 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 is industrial for this site, risk and TEDE values for a 
residential land use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.02 for the DSS Site 1008 nonradiological COCs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust inhalation for 
nonradiological COCs. Table 10 shows an HI of 0.02 and an estimated excess cancer risk of 
3E-6 for the designated industrial land use scenario. 
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Table 9 
Risk Assessment Values for DSS Site 1008 Nonradiological COCs 

Maximum 
Concentration 

coc (mg/kg) 
Arsenic 4.6 
Barium 240J 
Cyanide 0.0685b 
Mercury 0.0225b 
Selenium 0.74J 
Silver 0.0225b 

Total 

aEPA 1989. 
bMaximum concentration was 0.5 detection limit. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 

Industrial Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 
0.02 3E-6 
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -

0.02 3E-6 

EPA =U.S. Environmental Protection Agency. 
J =Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 

Residential Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 
0.21 1E-5 
0.05 -
0.00 -
0.00 -
0.00 -
0.00 -

0.3 1E-5 

Risk Assessment Values for DSS Site 1008 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Arsenic 4.4 0.02 
Barium 214 0.00 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.02 

aDinwiddie September 1997, Southwest Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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Cancer 
Risk 
3E-6 

-
-
-
-
-

3E-6 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1 E-5 
0.04 -

- -
- -
- -
- -

0.2 1E-5 
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For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated for an individual on the site, which 
resulted in an incremental TEDE of 6. 7E-2 millirem (mrem) per year (yr). In accordance 
with EPA guidance found in Office of Solid Waste and Emergency Response Directive 
No. 9200.4-18 (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 DSS Site 1008 for the 
industrial land use is well below this guideline. The estimated excess cancer risk is 6.3E-7. 

For the residential land use scenario nonradioactive COGs, the HI is 0.3 and the estimated 
excess cancer risk is 1 E-5 (Table 9). The numbers in the table included exposure from soil 
ingestion, dermal contact, and dust inhalation. Although the EPA (1991) generally recommends 
that inhalation not be included in a residential land use scenario, this pathway is included 
because of the potential for soil in Albuquerque, New Mexico, to be eroded and for dust to be 
subsequently present in predominantly residential areas. Because of the nature of the local 
soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows that for 
the DSS Site 1008 associated background constituents, there was an HI of 0.2 and an 
estimated excess cancer risk of 1 E-5. 

For the radiological COGs, the incremental TEDE for the residential land use scenario is 
1.7E-1 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1008 for the residential land use scenario is well below 
this guideline. Consequently, DSS Site 1008 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 1.8E-6. The excess cancer risk from 
the nonradiological COGs and the radiological COGs 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, "Establishment of Cleanup Levels for CERCLA Sites with 
Radioactive Contamination" (EPA 1997b). This summation is tabulated in Section Vl.9, 
"Summary." 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the industrial land use scenario nonradiological COGs, the HI is 0.02, which is less than the 
numerical guideline of 1 suggested in the RAGS (EPA 1989). The excess cancer risk was 
3E-6. NMED Guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below the suggested 
acceptable risk value. This assessment also determined risks considering background 
concentrations of the potential nonradiological COGs for both the industrial and residential land 
use scenarios. Assuming the industrial land use scenario, for nonradiological COGs the HI is 
0.02 and the estimated excess cancer risk is 3E-6. 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 quantifiable background screening values are assumed to have a 
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hazard quotient (HQ) of 0.00. The incremental HI is 0.00, and there is no incremental 
estimated excess cancer risk for the industrial land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs considering 
an industrial land use scenario. 

For radiological COCs in the industrial land use scenario, incremental TEDE is 6.7E-2 mrem/yr, 
which is significantly less than the EPA's numerical guideline of 15 mrem/yr. Incremental 
estimated excess cancer risk is 6.3E-7. 

The calculated HI for the residential land use scenario nonradiological COCs is 0.3, which is 
below numerical guidance. The excess cancer risk was 1 E-5. NMED Guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ), thus the 
excess cancer risk for this site was slightly above the suggested acceptable risk value. For 
background concentrations of the nonradiological COCs the HI is 0.2 and the estimated excess 
cancer risk is 1 E-5. The incremental HI is 0.02, and the there is no estimated incremental 
cancer risk for the residential land use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COGs considering a residential land use 
scenario. 

The incremental TEDE for a residential land use scenario from the radiological components 
is 1. 7E-1 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 1 .8E-6. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1 008 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the OU 1295 SAP (SNUNM 
October 1999) and FIP (SNUNM November 2001 ); the DQOs contained in these two 
documents are appropriate for use in risk-screening assessments. The data from soil samples 
collected at effluent release points are representative of potential COC releases to the site. 
The analytical requirements and results satisfy the DQOs, and data quality was verified/ 
validated in accordance with SNUNM procedures. Therefore, there is no uncertainty 
associated with the data quality used to perform the risk assessment at DSS Site 1 008. 

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. Because the COCs are found in 
near-surface soils and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 9 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 
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1997a), and Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000). Where values are not provided, information is not available from the 
HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for Development of 
Soil Screening Levels (NMED December 2000), Risk Assessment Information System (ORNL 
2003) or EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative 
nature of the RME approach, uncertainties in toxicological values are not expected to change 
the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the human health acceptable 
range for the industrial land use scenario in established numerical guidance. 

The HI for the nonradiological COCs is within the human health acceptable range for the 
residential land use scenario in established numerical guidance. Though the estimated excess 
cancer risk was slightly above the NMED guideline for the residential land use scenario, a 
comparison of the maximum arsenic COC concentration (4.6 milligrams [mg]/kilogram [kg]) to 
the background screening value (4.4 mg/kg) and the range of arsenic background 
concentrations (0.033 to 17 mg/kg), indicates that the maximum concentration is most likely 
part of the background population. In addition, the calculated incremental excess cancer risk is 
zero. Thus, considering the background screening value, the range of background 
concentrations, and the incremental estimated excess cancer risk, the maximum arsenic 
concentration is not indicative of contamination. 

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land use scenarios are within guidelines and are a 
small fraction of the estimated 360 mrem/yr received by the average U.S. population (NCRP 
1987). 

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

Vl.9 Summary 

DSS Site 1 008 has identified COCs consisting of some inorganic 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 included soil ingestion, 
dermal contact, and dust inhalation for chemical COCs and soil ingestion, dust inhalation, and 
direct gamma exposure for radionuclides. The same exposure pathways were applied to the 
residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that the HI for the industrial land use scenario (0.02) is significantly 
less than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
was 3E-6; thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land use scenario (Bearzi January 2001 ). The incremental HI was 0.00, 
and there was no incremental excess cancer risk for the industrial land use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the industrial land 
use scenario. 
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Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that the HI for the residential land use scenario (0.3) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk was 1 E-5; 
thus, excess cancer risk was slightly above the acceptable risk value provided by the NMED for 
a residential land use scenario (Bearzi January 2001 ). The incremental HI is 0.02, and there 
was no incremental excess cancer risk for the residential land use scenario. Incremental risk 
calculations indicate insignificant risk to human health for the residential land use scenario. 

Though the total estimated excess cancer risk was slightly above the NMED guideline for the 
residential land use scenario, a comparison of the maximum arsenic COG concentration 
(4.6 mg/kg) to the background screening value (4.4 mg/kg) and the range of arsenic 
background concentrations (0.033 to 17 mg/kg) indicates that the maximum concentration is 
most likely part of the background population. In addition, the calculated incremental excess 
cancer risk is zero. Thus, considering the background screening value, the range of 
background concentrations and the incremental estimated excess cancer risk, the maximum 
arsenic concentration is not indicative of contamination. 

Incremental TEDE and corresponding estimated cancer risk from radiological COGs are much 
lower than EPA guidance values; the estimated TEDE is 6.7E-2 mrem/yr for the industrial land 
use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr in 
EPA guidance (EPA 1997b). The corresponding incremental estimated cancer risk value is 
6.3E-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 1.7E-1 
mrem/yr with an associated risk of 1.8E-6. The guideline for this scenario is 75 mrem/yr 
(SNUNM February 1998). Therefore, DSS Site 1008 is eligible for unrestricted radiological 
release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 11 below: 

Table 11 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 3E-6 6.3E-7 3.6E-6 
Residential 1 E-5 1.8E-6 1.2E-5 

Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is therefore concluded that this site poses 
insignificant risk to human health under either the industrial or residential land use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEGs) in soils at DSS Site 1008. A component of the NMED Risk-
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Based Decision Tree is an ecological assessment that corresponds with that presented in the 
EPA's "Ecological Risk Assessment Guidance for Superfund" (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk assessment. Initial components of the NMED's decision tree (a discussion of DQOs, a 
data assessment, and evaluations of bioaccumulation and fate-and-transport potential} are 
addressed in previous sections of this report. Following the completion of the seeping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the seeping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment are also used as recommended by the EPA (1998b) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at/or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data, a comparison of maximum detected concentrations to background 
concentrations, and an examination of bioaccumulation, and fate and transport potential. A 
seeping risk management decision (Section Vll.2.4) involves summarizing the seeping results 
and determining whether further examination of potential ecological impacts is necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 4 and 5), constituents in soil within the 0- to 5-foot depth 
interval that were identified as COCs for this site were as follows: 

• Arsenic 
• Barium 
• Cyanide 
• Mercury 
• Selenium 
• Silver 
• U-235 
• U-238 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5): 

• Arsenic 
• Barium 
• Mercury 
• Selenium 
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• U-235 
• U-238 

It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganics is assessed exclusively based upon maximum reported 
bioconcentration factors (BCFs) for aquatic species. Because only aquatic BCFs are used to 
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely 
to be overpredicted. 

V11.2.3 Fate and Transport Potential 

The potential for CO PEGs to move from the source of contamination to other media or biota is 
discussed in Section V. As noted in Table 6 (Section V}, wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COPECs at 
this site. Degradation, transformation, and radiological decay of the COPECs are also 
expected to be of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this site, and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment was deemed necessary to 
predict the potential level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, complete ecological pathways and COPECs are associated 
with this site. The ecological risk assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

• Problem formulation sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure estimation provides a quantitative estimate of potential exposure. 

• Ecological effects evaluation presents benchmarks used to gauge the toxicity of 
-CO PEGs to specific receptors. 

• Risk characterization characterizes the ecological risk associated with exposure of 
the receptors to environmental media at the site. 
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Vll.3.1 

• Uncertainty assessment discusses uncertainties associated with the estimation of 
exposure and risk. 

• Risk interpretation evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk assessment scientific/management decision point presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction 
to the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not 
duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

DSS Site 1008 is less than 1 acre in size. The site is located in an area dominated by 
grassland habitat. The site is unpaved, and is open to use by wildlife. No threatened or 
endangered species are known to occur at this site (IT February 1995) and no surface water 
bodies, seeps, or springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface soil at this site. It was assumed that direct uptake of COPECs from soil 
is the major route of exposure for plants, and that exposure of plants to wind-blown soil is 
minor. Exposure modeling for the wildlife receptors was limited to the food and soil ingestion 
pathways and external radiation. Because of the lack of surface water at this site, exposure to 
COPECs through the ingestion of surface water was considered insignificant. Inhalation and 
dermal contact were also considered insignificant pathways with respect to ingestion (Sample 
and Suter 1994). Groundwater is not expected to be affected by COCs at this site. 

V/1.3.1.2 CO PEGs 

Discharges of waste water from the septic system of Building 6750 is the primary source of 
COPECs at DSS Site 1008. COPECs identified for this site are listed in Section Vll.2.1 and are 
all inorganic, including both radiological and nonradiological analytes. The analytes were 
screened against background concentrations and those that exceeded the approved SNUNM 
background screening levels (Dinwiddie September 1997) for the area were considered to be 
COPECs. Nonradiological inorganics that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment as set forth by the 
EPA (1989). In order to provide conservatism, this ecological risk assessment was based upon 
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the maximum soil concentrations of the COPECs measured in the upper 5 feet of soil at this 
site. Tables 4 and 5 present maximum concentrations for the COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore; the burrowing owl was selected 
to represent a top predator. The burrowing owl is present at SNUNM and is designated a 
species of management concern by the U.S. Fish and Wildlife Service in Region 2, which 
includes the state of New Mexico (USFWS September 1995). 

Vl1.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was 
limited to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (1 00 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (1 00 percent of its diet as 
deer mice). Because the exposure of the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 12 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1 , implying that all food items and soil ingested are from 
the site being investigated. The maximum measured COPEC concentrations from surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore 
(1 00 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of"its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235 and U-238. Internal and external dose rates to the deer 
mouse and the burrowing owl are approximated using modified dose rate models from the DOE 
(1995) as presented in the ecological risk assessment methodology document for the SNUNM 
ER Project (IT July 1998). Radionuclide-dependent data for the dose rate calculations were 
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Table 12 
Exposure Factors for Ecological Receptors at DSS Site 1 008 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg/day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
( Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 
Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1 1 1.73E-2 Rodents: 100% 
1 Speotvto cunicularia). Strigiformes . ( + Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
eEPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
1Dunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
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obtained from Baker and Soldat (1992). The external-dose-rate model examines the total-body 
dose-rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated soil with gamma-emitting 
radionuclides. The external-dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides for a conservative estimate for the 
absorbed dose. This concentrated radiation source at the center of the body of the receptor is 
assumed to be a "point" source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 1 00 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides only transfer a fraction of their energy to the tissues because gamma 
rays interact less with matter than do beta or alpha emitters. The external and internal dose 
rate results are summed to calculate a total dose rate from exposure to U-235 and U-238 in 
soil. 

Table 13 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 14 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 15 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient 
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also offer 
sufficient protection to other components within the terrestrial habitat of DSS Site 1008. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 16 presents results of these comparisons. HOs 
are used to quantify the comparison with benchmarks for plants and wildlife exposure. 

HQs for the omnivorous and insectivorous deer mice exceeded unity for both arsenic and 
barium. Because of a lack of sufficient toxicity information, an HQ for plants could not be 
determined for cyanide and HQs for the burrowing owl could not be determined for cyanide and 
silver. As directed-by the NMED, His were calculated for each of the receptors (the HI is the 
sum of chemical-specific HOs for all pathways for a given receptor). All His except that for the 
burrowing owl exceeded unity; the maximum HI was 9.4 for the insectivorous deer mouse. 
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COPEC 
Arsenic 
Barium 
Cyanide 
Mercury 
Selenium 
Silver 

asaes et al. 1984. 
bDefault value. 
cNCRP January 1989. 

Table 13 
Transfer Factors Used in Exposure Models for 

COPECs at DSS Site 1008 

Soil-to-Plant Soil-to-Invertebrate 
Transfer Factor Transfer Factor 

4.0E-2a 1.0E+Ob 
1.5E-P 1.0E+Ob 
O.OE+Od O.OE+Od 
1.0E+Qc 1.0E+Ob 
5.0E-1c 1.0E+Ob 
1.0E+0c 2.5E-1e 

6/24/2003 

Food-to-Muscle 
Transfer Factor 

2.0E-3a 
2.0E-4c 
O.OE+Od 
2.5E-1a 
1.0E-1c 
5.0E-3c 

dNa data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 

estafford et al. 1991. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
NCRP = National Council on Radiation Protection and Measurements. 

COPEC 
Arsenic 
Barium 
Cyanide 
Mercury 
Selenium 
Silver 

Table 14 
Media Concentrationsa for 
COPECs at DSS Site 1008 

Soil Plant 
(maximum)a Foliageb 

4.6E+O 1.8E-1 
2.4E+2d 3.6E+1 
6.9E-2e O.OE+O 
2.3E-2e 2.3E-2 
7.4E-1d 3.7E-1 
2.3E-2e 2.3E-2 

Soil 
lnvertebrateb 

4.6E+O 
2.4E+2 
O.OE+O 
2.3E-2 
7.4E-1 
5.6E-3 

Deer Mouse 
Tissuesc 

1.6E-2 
8.9E-2 
O.OE+O 
1.8E-2 
1.8E-1 
2.3E-4 

a1n milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
eAnalyte not detected. Maximum concentration is 0.5 of the detection limit. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
EPA =U.S'. Environmental Protection Agency. 
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COPEC 
Arsenic 
Barium 
Cyanide 
Mercury (organic) 
Mercuryjinorganic) 
Selenium 
Silver 

atn mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Table 15 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1008 

Mammalian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian 
Benchmarka,b Test Speciesc,d NOAELd,e NOAEL9

•
1 Test Speciesd 

10 mouse 0.126 0.133 mallard 
500 rath 5.1 10.5 chicken 
- rati 68.7 126 -

0.3 rat 0.03 0.06 mallard 
0.3 mouse 13.2 14.0 Japanese _quail 
1 rat 0.2 0.391 screech owl 
2 rat 17.8i 34.8 -

Avian NOAELs 

Test Species 
NOAELd,e 

5.14 
20.8 
-

0.0064 
0.45 
0.44 

-

csody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted). 
dSample et al. 1996, except where noted. 
9 ln mg/kg body weight per day. 

Burrowing 
Owl 

NOAELe,g 

5.14 
20.8 

-
0.0064 
0.45 
0.44 

-

1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kg. 
iBody weight: 0.273 kg. 
iBased upon a rat lowest-observed-adverse-effect level of 89 mg/kg/d (EPA 2003) and an uncertainty factor of 0.2. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s) 
mg/kg = Milligram(s) per kilogram. 
mg/kg/d = Milligram(s) per kilogram per day. 
NOAEL = No observed adverse effect level. 

= Insufficient toxicity data. 
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Table 16 
HQs for Ecological Receptors at DSS Site 1 008 

COPEC Plant HQa 
Arsenic 4.6E-1 
Barium 4.8E-1 
Cyanide -
Mercury (organic) 7.5E-2 
Mercury (inorganic) 7.5E-2 
Selenium 7.4E-1 
Silver 1.1 E-2 

Hlb I 1.8E+O 

aeold text indicates HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 

I 

COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI =Hazard index. 
HQ = Hazard quotient. 

Deer Mouse 
HQ 

(Herbivorous )a 
3.2E-1 
6.0E-1 
1.7E-6 
5.7E-2 
2.6E-4 
1.5E-1 
1.0E-4 

1.1E+O 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ 

(Omnivorous)a 
2.9E+O 
2.1E+0 
1.7E-6 
5.7E-2 
2.6E-4 
2.3E-1 
6.5E-5 

I 5.3E+O I ---

Deer Mouse 
HQ 

_ (lnsectivorous)a 
5.5E+0 
3.6E+0 
1.7E-6 
5.7E-2 
2.6E-4 
3.0E-1 
2.7E-5 

9.4E+O 

Burrowing Owl 
Haa 

2.3E-3 
2.6E-2 

-
3.2E-1 
4.6E-3 
4.9E-2 

-

4.0E-1 
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Tables 17 and 18 summarize the internal and external dose rate model results for U-235 and 
U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose rate to the 
deer mouse was predicted to be 5.9E-4 rad/day and that for the burrowing owl was 5.7E-4 
rad/day; both are less than the benchmark of 0.1 rad/day. 

V11.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS Site 
1 008. These uncertainties result from assumptions used in calculating risk that could 
overestimate or underestimate true risk presented at a site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum measured analyte concentrations in soil to evaluate 
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of 
strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the 
deer mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 
It should further be noted that of the six COPECs, three (cyanide, mercury, and silver) were not 
detected; the exposure estimates were conservatively based upon one half of the detection 
limit. Two (barium and selenium) had estimated values representing the maximum 
concentration. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 and U-238 are primarily related to those inherent in the radionuclide-specific data. 
Radionuclide-dependent data are measured values that have their associated errors. The dose 
rate models used for these calculations are based upon conservative estimates on receptor 
shape, radiation absorption by body tissues, and intake parameters. The goal is to provide a 
realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. It should be noted that these dose estimates are conservatively based 
upon detection limits of the two radionuclides, and that neither was detected at the site. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed at background 
concentrations. As shown in Table 19, the background concentrations of arsenic and barium 
resulted in HOs greater than 1 for both the omnivorous and insectivorous deer mice. In the 
case of arsenic, background may account for approximately 96 percent of the maximum HQ 
values shown in Table 16, while for barium, background may account for approximately 89 
percent of the maximum HQ values. It is therefore likely that the actual risks to the omnivorous 
and insectivorous deer mice from exposure to arsenic and barium at DSS Site 1 008 are 
overestimated by the HQs calculated in this risk assessment because of conservatisms 
incorporated into the exposure assessment and in the toxicity benchmarks for these COPECs 
(e.g., the use of NOAELs for wildlife receptors). 

A further source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to evaluate exposure and risk. This results 
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Table 17 
Total Dose Rates for Deer Mice Exposed 

to Radionuclides at DSS Site 1 008 

Maximum 
Activity Total Dose 

Radionuclide (pCi/g) (rad/day) 
U-235 NO (0.2~1 6.73E-6 
U-238 NO (3.6) 5.81 E-4 

Total Dose 5.88E-4 

DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO () =Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 

Table 18 
Total Dose Rates for Burrowing Owls Exposed 

to Radionuclides at DSS Site 1008 

Maximum . Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

U-235 NO (0.25) 5.13E-6 
U-238 NO (3.6) 5.60E-4 

Total Dose 5.65E-4 

DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
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Table 19 
HQs for Ecological Receptors Exposed to Background Concentrations at DSS Site 1008 

COPEC Plant HQa 
Inorganic 
Arsenic 4.4E-1 
Barium 4.0E-1 
Cyanide NC 
Mercury (organic) 1.7E-1 
Selenium 5.0E-1 
Silver 2.5E-1 

Hlb L_ 1.8E+1 
~~-~-

asold text indicates HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 

I 

COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI =Hazard index. 
HQ = Hazard quotient. 
NC = Background value not calculated. 

Deer Mouse 
HQ 

(Herbivorous )a 

3.1E-1 
5.4E-1 

NC 
1.3E-1 
1.0E-1 
2.3E-3 

1.1E+O 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse Deer Mouse 
HQ HQ 

(Omnivorous)a (lnsectivorous)a 

2.8E+0 5.2E+0 
1.9E+O 3.2E+O 

NC NC 
1.3E-1 1.3E-1 
1.5E-1 2.0E-1 
1.4E-3 6.0E-4 

I 4.9E+0 L 8.8E+O 

~--

Burrowing Owl 
HQa 

2.2E-3 
2.3E-2 

NC 
7.1 E-1 
3.3E-2 

-

7.7E-1 
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in a conservative exposure scenario that does not necessarily reflect actual site conditions. 
For example, the 95% upper confidence limit of the mean soil concentration for barium is 
216 mg/kg, which is only slightly higher than the background screening value for this element 
(214 mg/kg). Therefore, it is likely that the actual exposures to this element at DSS Site 1008 is 
very close to, if not within, background levels, and risks from exposures to this COPEC at 
DSS Site 1008 is likely to be within the background levels as shown in Table 17. 

Based upon this uncertainty analysis, the potential for ecological risks at DSS Site 1 008 is 
expected to be low. Some HQs greater than unity were predicted; however, closer examination 
of the exposure assumptions revealed an overestimation of risk primarily attributed to 
conservative toxicity benchmarks, the use of maximum concentrations, and the contribution of 
background risk. 

Vl1.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1008 were estimated through a risk assessment that 
incorporated site-specific information when available. Initial predictions of potential risk to 
omnivorous and insectivorous deer mice from exposures to arsenic and barium are attributable 
to conservative toxicity benchmarks, the use of maximum detected values to estimate 
exposure, and the contribution of background risk. Both of these COPECs showed HQs 
greater than 1 when exposure was based upon background values, with background 
accounting for 96 and 89 percent (respectively) of the maximum concentrations for these two 
metals. Based upon this final analysis, the potential for ecological risks associated with DSS 
Site 1008 is expected to be low. 

Vll.3.7- Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 
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Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 
(September 1995); Workbook: Future Use Management Area 1 (October 1995); Workbook: 
Future Use Management Areas 3, 4, 5, and 6 (Januarv 1996); Workbook: Future Use 
Management Area 7 (March 1996). At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. Therefore, all 
three land use scenarios will be addressed in this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 

·excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM 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 Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land use scenarios. The general equation for calculating potential intakes via these· 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 6, 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 18, 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department 
of Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites 
(DOE 1993). The Nuclear Regulatory 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, undergone several 
benchmarking analyses, and been included in the International Atomic Energy Agency's VAMP 
and BIOMOVS II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home21 or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= Cx (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT =time over which exposure is averaged. 

(1) 

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

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

Soil Ingestion 

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

C * IR * CF * EF *ED 
I =~·---------------
• BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kitogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

C s * IR * EF * ED * (YvF or )lp EF) 
I =--------------~~~~=-

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =--..:!..s __________ _ 

a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2

) 

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 

6/24/2003 

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): 

where: 

C *IR*EF*ED I = -"w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C * K * IR * EF * ED I = w I 

w BW*AT 

lw =Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 

IRi = 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 chemicals with a Henry's Law constant greater than 1 X 1 o-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 
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Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land use scenarios for nonradiological and radiological COGs, 
respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

Exposure Frequency (day/yr) 250a,b 
8.7 (4 hr/wk for 

350a,b 52 wklyr)a,b 
Ex(:l_osure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,ssoa.b 25,550a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,950 a,b 

(= ED X 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/dayl 2oa,b 30 Adulta 20 Adulta 
Volatilization FactorJm3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor(m3/kgl 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor img/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

arechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yJ 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,95Qd 

Inhalation Pathwa_y 
Inhalation Rate (m3fyr) 7,3QQd.e 10,95oe 
Mass Loading for Inhalation gJm3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

8 Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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Residential 

365 day/yr 
30a,b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,3QQd.e 
1.36 E-5d 

16.5C 

101.8b 
0.25b,d 
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1.0 PROJECT BACKGROUND 

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

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

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28,2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1009: BUILDING 6620 INTERNAL SUMP 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1009, the Building 6620 
Internal Sump. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the internal sump present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1009. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6620 Internal Sump, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment. An inspection conducted inside Building 6620 on July 14, 1999, confirmed that 
the internal sump had been capped and/or filled with concrete at some point prior to the date of 
the inspection. 

Review and analysis of all relevant data for DSS Site 1 009 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1009 is proposed for an NFA decision based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1009 is located in SNUNM Technical Area (TA)-111 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1 ). DSS Site 1009 is in the east-central part of TA-111, and is situated 
approximately 4,300 feet south of the entrance to TA-111. The sump, located inside 
Building 6620 (Figure 2.2.1-2), consisted of a 6-foot-square by 6-foot-deep sump or vault with a 
floor drain in the center of the unit that drained to a 2-foot-square by 2-foot-deep drywall filled 
with pea gravel located beneath the sump (Figures 2.2.1-2 and 2.2.1-3). Construction details 
are based upon engineering drawings (SNUNM February 1991) and site inspections. A second 
DSS site (Site 1082, the Building 6620 Septic System) is also shown on Figure 2.2.1-2, but it is 
not addressed in this report. 

The surface geology at DSS Site 1 009 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
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site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1009, 
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). Site vegetation around Building 6620 primarily consists of desert grasses, shrubs, and 
cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.4 miles northeast of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually 
all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(Thompson and Smith, 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,407 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 487 feet below ground surface 
(bgs) at the site. Groundwater flow direction is thought to be generally to the west in this area 
(SNUNM March 2002). The nearest production wells to DSS Site 1009 are KAFB-4 and 
KAFB-11, which are approximately 3.4 and 3.9 miles north of the site, respectively. The nearest 
groundwater monitoring wells are those installed around the Mixed Waste Landfill approximately 
1,600 to 2,500 feet northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6620 was constructed in 1958, and it is assumed 
that the internal sump was constructed at the same time. Building 6620 is currently known as 
the Hazardous Assembly Building (SNUNM March 2003). Because operational records are not 
available, the investigation of the site was planned to be consistent with other DSS site 
investigations and to sample for the COGs most commonly found at similar facilities. An 
inspection conducted inside Building 6620 on July 14, 1999, determined that the internal sump 
had been capped and/or filled with concrete at some point prior to the date of the inspection. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1009 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1009 is industrial (DOE et al. September 1995 ). 

AU12-03/WP/SNL03:r5445.doc 2-9 840857.03.01 12/01/03 4:23PM 



This page intentionally left blank. 

AU12-03/WP/SNL03:r544S.doc 2-10 840857.03.01 12/01/03 4:23PM 



3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

One assessment investigation has been conducted at this site. In November 2002, subsurface 
soil samples were collected from an angled borehole drilled beneath the internal sump from 
outside of Building 6620. This investigation was required by the NMED/HWB to adequately 
characterize the site and was conducted in accordance with procedures presented in the SAP 
(SNUNM October 1999) and FIP (SNUNM November 2001) described in Chapter 1.0. This 
investigation is discussed in the following sections. 

3.2 Soil Sampling Investigation 

Soil sampling beneath the internal sump was conducted in accordance with the rationale 
and procedures in the SAP approved by the NMED (SNUNM October 1999). On November 1, 
2002, soil samples were collected from a single, angled borehole drilled beneath the internal 
sump. The soil boring location is shown on Figures 2.2.1-2 and 2.2.1-3. Figures 3.2-1 and 
3.2-2 show field activities pertaining to drilling of the angled borehole that was drilled at DSS 
Site 1009. A summary of the borehole sample depths, sample analyses, analytical methods, 
laboratories, and sample dates is presented in Table 3.2-1. 

3.2.1 Soil Sampling Methodology 

A truck-mounted auger drill rig was used to drill a borehole at a 45-degree angle beneath the 
internal sump from outside of Building 6620 and to sample the borehole at two depth intervals. 
As shown on Figure 2.2.1-3, the top of the shallow sampling interval in this borehole started 
near the vertical projection of the south side of the drywell beneath the internal sump, at a 
length of 25 feet along the borehole, or 17.7 vertical feet bgs. The top of the deep sampling 
interval started near the vertical projection of the north side of the drywell, at a length of 30 feet 
along the borehole, or 21.2 vertical feet bgs. The borehole was advanced to the top of the first 
sampling interval, and soil was then collected by inserting a split-spoon drive sampler inside the 
auger drill string and driving it into undisturbed soil ahead of the auger drill bit. Once a sufficient 
volume of soil was collected from the shallow interval, the borehole was advanced to the top of 
the deep sampling interval, and the same procedure was repeated to collect the deep interval 
sample. Several sample collection runs were required to collect an adequate volume of soil 
from the fairly rocky, deep sampling interval. 

Soil retrieved from the borehole sampling intervals was immediately emptied out of the split 
spoon sampler into appropriate sample containers and submitted for analysis. All samples were 
documented and handled in accordance with applicable SNUNM operating procedures and 
transported to on- and off-site laboratories for analysis. The analytical methods and laboratories 
used for the DSS Site 1 009 soil samples are summarized in Table 3.2-1. 
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Figure 3.2-1 
Auger rig set-up in preparation to drill an angled borehole beneath DSS Site 1009, the 

Building 6620 internal sump, from outside Building 6620. View to the northwest. 
November 1, 2002 
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Figure 3.2-2 
Drilling an angled borehole through the concrete slab on the south side of Building 6620 

to collect soil samples from beneath DSS Site 1009, Building 6620 internal sump. 
View to the southwest. November 1 , 2002 
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Table 3.2-1 
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1009, Building 6620 Internal Sump Soil Samples 

Number of Top of Sampling Total Number 
Sampling Borehole Intervals in Borehole of Soil 

Area Locations (ft bgs)a Samples 
Internal Sump 1 17.7, 21.2 2 

1 17.7, 21.2 2 

1 17.7,21.2 2 

1 17.7, 21.2 2 

1 17.7, 21.2 2 

1 17.7, 21.2 2 

1 17.7, 21.2 2 

1 17.7, 21.2 2 

1 17.7, 21.2 2 

avertical ft bgs. 
bEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

Total Number of 
Duplicate Analytical Parameters and 
Samples EPA Methodsb 

0 VOCs 
EPA Method 8260 

0 SVOCs 
EPA Method 8270 

0 PCBs 
EPA Method 8082 

0 HE 
EPA Method 8330 

0 RCRA Metals 
EPA Methods 6020/7000 

0 Hexavalent Chromium 
EPA Method 7196A 

0 Total Cyanide 
EPA Method 9012A 

0 Gamma Spectroscopy 
EPA Method 901.1 

0 Gross Alpha/Beta Activity 
EPA Method 900.0 

Analytical Date Samples 
Laboratory Collected 

GEL 11-01-02 

GEL 11-01-02 

GEL 11-01-02 
i 

GEL 11-01-02 I 

GEL 11-01-02 

' 

GEL 11-01-02 

GEL 11-01-02 
I 

RPSD 11-01-02 

GEL 11-01-02 



3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 009 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 

Volatile organic compound (VOC) analytical results for the two soil samples collected from the 
internal sump borehole are summarized in Table 3.2.2-1. The method detection limits (MDLs) 
for the VOC analyses are presented in Table 3.2.2-2. Only one VOC (acetone) was detected in 
the two samples from this site. Even though this compound was not detected in the associated 
trip or equipment blank, it is a common laboratory contaminant and may not indicate soil 
contamination at this site. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the two soil samples collected 
from the internal sump borehole are summarized in Table 3.2.2-3. The MDLs for the 
SVOC analyses are presented in Table 3.2.2-4. Only one SVOC (bis[2-ethylhexyl] phthalate) 
was detected in the two samples from this site. Even though this compound was not detected in 
the associated equipment blank, it is both a common plastic component and laboratory 
contaminant and may not indicate soil contamination at this site. 

Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the 
internal sump borehole are summarized in Table 3.2.2-5. The MDLs for the PCB analyses are 
presented in Table 3.2.2-6. No PCBs were detected in either of the samples collected from this 
site. 

HE Compounds 

High explosive (HE) analytical results for the two soil samples collected from the internal sump 
borehole are summarized in Table 3.2.2-7. The MDLs for the HE analyses are presented in 
Table 3.2.2-8. No HE compounds were detected in either of the samples collected from this 
site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the internal sump borehole are summarized in 
Table 3.2.2-9. The MDLs for the metals analyses are presented in Table 3.2.2-10. None of the 
metal concentrations detected in these samples exceed the corresponding NMED-approved 
background concentrations. 
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Table 3.2.2-1 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, VOC Analytical Results 
November 2002 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260a) 

Sample Attributes 
Record Sample 

Number!> ER Sample ID Depth (ft) 
605787 6620-DW 1-BH 1-25-S 17.7 
605787 6620-DW1-BH1-30-S 21.2 

Quality Assurance/Quality Control Sam )les (~giL) 
605787 6620-DW1-EB NA 
605787 6620-DW1-TB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH 
DSS 
DW 
EB 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
= Drywell. 
= Equipment blank. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 

(~g/kg) 

Acetone 
4.22 J (5 
4.31 J (5 

ND (4.5) 
ND (4.5) 

ID 
J() =The reported value is greater than or equal to the MDL but is less than the 

MDL 
~g/kg 

~g/L 
NA 
ND ( ) 
s 
TB 
voc 
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practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
=Not detected above the MDL, shown in parentheses. 
= Soil sample. 
=Trip blank. 
=Volatile organic compound. 
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Table 3.2.2-2 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, VOC Analytical MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte (~g/kg) 
Acetone 3.52 
Benzene 0.45 
Bromodichloromethane 0.49 
Bromoform 0.49 
Bromomethane 0.5 
2-Butanone 3.74 
Carbon disulfide 2.36 
Carbon tetrachloride 0.49 
Chlorobenzene 0.41 
Chloroethane 0.81 
Chloroform 0.52 
Chloromethane 0.37 
Dibromochloromethane 0.5 
1, 1-Dichloroethane 0.47 
1 ,2-Dichloroethane 0.43 
1, 1-Dichloroethene 0.5 
cis-1 ,2-Dichloroethene 0.47 
trans-1 ,2-Dichloroethene 0.53 
1 ,2-Dichloropropane 0.48 
cis-1 ,3-Dichloropropene 0.43 
trans-1 ,3-Dichloropropene 0.25 
Ethylbenzene 0.38 
2-Hexanone 3.77 
Methylene chloride 1.35 
4-Methyl-2-pentanone 4.03 
Styrene 0.39 
1 , 1 ,2,2-Tetrachloroethane 0.91 
Tetrachloroethane 0.38 
Toluene 0.34 
1,1, 1-Trichloroethane 0.53 
1,1 ,2-Trichloroethane 0.54 
Trichloroethane 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.2.2-3 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, SVOC Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number'> ER Sample ID Depth (ft) 
605787 6620-DW1-BH1-25-S 17.7 
605787 6620-DW 1-BH 1-30-S 21.2 

Quality Assurance/Quality Control Sample (J..tg/L) 
605787 6620-DW1-EB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

SVOCs 
(EPA Method 8270a) 

(J.!Q/kg) 

bis(2-Ethylhex_yl) phthalate 
40.8 J (333 
48.2 J (333 

ND (1.23) 

J () =The reported value is greater than or equal to the MDL but is less than the 

MDL 
J.!Q/kg 
J.!g/L 
NA 
ND () 
s 
svoc 

practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Semivolatile organic compound. 

AU12-03/WP/SNL03:r5445.doc 3-11 840857.03.01 12/01/03 4:23PM 



Table 3.2.2-4 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, SVOC MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte (~g/kg) 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz[ a,h ]anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 ,4-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table 3.2.2-4 (Concluded) 
Summary of DSS Site 1 009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, SVOC MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte (f.,lg/kg) 
Hexachlorobutadiene 12.7 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
f.,lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.2.2-5 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, PCB Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605787 6620-DW1-BH1-25-S 17.7 
605787 6620-DW1-BH1-30-S 21.2 

Quality Assurance/Quality Control Sample (~g/L) 
605787 6620-DW1-EB NA 

3 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
~g/kg = Microgram(s) per kilogram. 
~g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND =Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

Table 3.2.2-6 

PCBs 
(EPA Method 80823

) 

(~g/kg) 

ND 
ND 

ND 

Summary of DSS Site 1009, Building 6620 Internal Sump 
Confirmatory Soil Sampling, PCB Analytical MDLs 

November 2002 
(Off-Site Laboratory) 

EPA Method 80823 

Detection Limit 
Analyte (~g/kg) 

Aroclor-1 016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.2.2-7 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes HE Compounds 
Record Sample (EPA Method 8330a) 

Number!> ER Sample ID Depth (ft) (Jlg/kg) 
605787 6620-DW 1-BH 1-25-S 17.7 ND 
605787 6620-DW1-BH1-30-S 21.2 ND 

Quality Assurance/Quality Control Sample (Jlg/L) 
605787 6620-DW1-EB NA ND 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW =Drywall. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID =Identification. 
J..lg/kg = Microgram(s) per kilogram. 
J..tg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
S = Soil sample. 
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Table 3.2.2-8 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, HE Compounds Analytical MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 8830a 
Detection Limit 

Analyte (f.tg/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitro-benzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4, 6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s) 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL =Method detection limit. 
f.tg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

AU12·03/INP/SNL03:r5445.doc 3-16 840857.03.01 12/01/03 4:23PM 



s 
~ 
~ z 
b 
"' 
~ g 

w 
I _. 

""'-! 

B 
g: .... 
8 
g 
.... 
~ 
~ 
""' t:3 
\l s:: 

Table 3.2.2-9 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Metals Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6000n000/7196Aa) (mg[kg) 

Record Sample 
Numberb ER Sample ID Depth (ft) Arsenic 

605787 6620-DW 1-BH 1·25-S 17.7 3.67 

605787 6620·DW1·BH1·30·S 21.2 4.12 

Background Concentration-Southwest Area 4.4 
Supergroupc 
Quality Assurance/Quality Control Sample (mg/L) 

605787 6620·DW1·EB NA 

aEPA November 1986. 
bAnalysis requesVchain-of·custody record. 
cDinwiddie September 1997. 
BH 
DSS 
DW 
EB 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
=Drywall. 
= Equipment blank. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 

ND 
(0.00224 J) 

Barium Cadmium 

98.5 0.094 J 
(0.472) 

81.8 0.19 J 
(0.455) 

214 0.9 

0.000237 J ND 
(0.005) (0.000313) 

H = The holding time was exceeded for the associated sample analysis. 
= Identification 

Chromium 
Chromium (VI) Lead Mercury 

9.56 ND (0.052) 5.61 0.00452 J 
(0.00995} 

10.4 ND (0.0523} 4.41 ND 
(0.000845 J) 

15.9 1 11.8 <0.1 

0.000802 J ND ND ND 
(0.005) (0.0054 J) H (0.00172) (0.000047) 

ID 
J() 
J 
MDL 
mg/kg 
mg/L 
NA 
ND () 
s 

= The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
= Analytical result was qualified as an estimated value during data validation. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Not applicable. 
= Not detected above the MDL shown in parentheses. 
= Soil sample. 

Selenium Silver 

ND ND 
{0.153) _l0.0851) 

ND ND (0.082) 
(0.147) 

<1 <1 

ND ND 
(0.00281) (0.000835} 



Total Cyanide 

Table 3.2.2-10 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Metals MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 6000/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.188-0.195 
Barium 0.0606-0.0629 
Cadmium 0.0435-0.0451 
Chromium 0.152-Q.366 
Chromium (VI} 0.052-Q.0523 
Lead 0.258-0.268 
Mercury 0.000845-Q.000978 
Selenium 0.147-Q.153 
Silver 0.082-Q.0851 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Total cyanide analytical results for the two soil samples collected from the internal sump 
borehole are summarized in Table 3.2.2-11. The MDLs for the cyanide analyses are presented 
in Table 3.2.2-12. Cyanide was not detected in the sample collected at a depth of 25 feet along 
the borehole, or 17.7 vertical feet bgs. A trace amount (0.0633 J), was detected in the sample 
from the deep interval at 30 feet along the borehole, or 21.2 vertical feet bgs. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from 
the internal sump borehole are summarized in Table 3.2.2-13. No radionuclides were detected 
at activities above NMED-approved background levels in any sample analyzed. However, 
although not detected, the minimum detectable activity (MDA) for uranium-235 exceeds the 
corresponding background activity because the standard gamma spectroscopy count time for 
soil samples (6,000 seconds) was not sufficient to reach the NMED-approved background 
activity established for SNUNM soil. Even though the MDAs may be slightly elevated, the 
values are still very low, and the risk assessment outcome for the site is not significantly 
impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected from the 
internal sump borehole are summarized in Table 3.2.2-14. No gross alpha or beta activities 
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Table 3.2.2-11 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
November 2002 

{Off-Site Laboratory) 

Total Cyanide 
(EPA Method 9012a) 

Sample Attributes (mg/kg) 
Record Sample 

Number" ER Sample ID Depth (ft) Total Cyanide 
605787 6620-DW1-BH1-25-S 17.7 ND (0.0399) 
605787 6620-DW 1-BH 1-30-S 21.2 0.0633 J (0.241 

Quality Assurance/Quality Control Sample (~-tQ/L) 
605787 6620-DW1-EB NA ND (0.00172) 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the 

MDL 
J.lg/L 
mg/kg 
NA 
ND 
s 

practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per liter. 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 

Table 3.2.2-12 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Total Cyanide MDLs 
November 2002 

{Off-Site Laboratory) 

EPA Method 9012a 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.0399-0.0405 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.3.2-13 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
November 2002 

(On-Site Laboratory) 

Sample Attributes Activity {EPA Methoda 901.1) {pCilg) 

Record Sample Cesium-137 Thorium-232 
Numberb ER Sample ID Depth {ft) Result Errore Result Errore 

605791 6620-DW 1-BH 1-25-S 17.7 NO {0.0281) -- 0.347 0.183 

605791 6620-DW1-BH1-30-S 21.2 NO {0.0311) -- 0.515 0.264 
Background Activity-Southwest Area 0.079 NA 1.01 NA 
Supergroupd 

Note: Values in bold represent analytes detected above the corresponding background activities. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
OW =Drywall. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot {feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO { ) =Not detected above the MDA, shown in parentheses. 
NO { ) =Not detected, but the MDA {shown in parentheses) exceeds background activity. 
pCi/g = Picocuries per gram. 
S = Soil sample. 

= Error not calculated for nondetect results. 

Uranium-235 
Result Errore 

NO {0.162 --
NO {0.176 --

0.16 NA 

Uranium-238 
Result Errore 

NO {0.404) --
NO {0.443) --

1.4 NA 



Table 3.2.2-14 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Number!> ER Sample ID Depth (ft) Result 
605787 6620-DW1-BH1-25-S 17.7 6.09 
605787 6620-DW1-BH1-30-S 21.2 4.2 

Background Activityd 17.4 
Quality Assurance/Quality Control Sample (pCi/L 

605787 6620-DW1-EB NA NO (0.181) 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
OW =Drywall. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = foot (feet). 
ID =Identification. 
NA =Not applicable. 

Errore Result 
1.49 15.2 
1.45 11.7 
NA 35.4 

-- NO (0.387) 

NO () =Not detected above the minimum detectable activity, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 

= Error not provided for nondetect results. 

Errore 
3.01 
1.25 
NA 

--
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above the New Mexico-established background levels (Miller September 2003) were detected in 
any of the samples. These results indicate no significant levels of radioactive material are 
present in the soil at the site. 

3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These included duplicate samples, equipment blanks (EBs), and trip blanks 
{TBs). Typically, samples were shipped to the laboratory in batches of up to 20 samples, so 
that any one shipment might contain samples from several sites. Aqueous EB samples were 
collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. The EB 
samples were analyzed for the same analytical suite as the soil samples in that shipment. 
Aqueous TB samples used for VOC analysis only were included in every sample cooler 
containing VOC soil samples. The analytical results for the EB and TB samples are only 
presented on the data tables for the last site sampled in any one shipment, although the results 
were used in the data validation process for all the samples in that batch. 

An aqueous TB sample was included in the sample cooler containing the VOC soil samples 
collected from the Building 6620 internal sump borehole in November 2002. No VOCs were 
detected in this TB (Table 3.2.2-1). 

A set of aqueous EB samples were collected following completion of soil sampling of the 
Building 6620 internal sump and were analyzed for the same off-site laboratory constituents as 
the soil collected at that time (including VOCs, SVOCs, PCBs, HE compounds, cyanide, metals, 
and gross alpha/beta activity). No VOCs, SVOCs, PCBs, HE compounds, cyanide, or 
detectable gross alpha/beta activity were detected in the EB samples. Only barium and 
chromium were detected in the metals EB sample (Table 3.2.2-9). 

No duplicate samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level 3, Rev. 0 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). In addition, SNUNM Department 7713 (Radiation 
Protection Sample Diagnostics [RPSD] Laboratory) reviewed all gamma spectroscopy results 
according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 
(SNUNM July 1996). Annex A contains the data validation reports for the samples collected at 
this site. The data are acceptable for use in this NFA proposal. 

3.3 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1009. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1009, the Building 6620 internal sump, is based upon 
the COGs identified in the soil samples collected from beneath the internal sump at this site. 
This section summarizes the nature and extent of contamination and the environmental fate of 
the COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1009 are VOCs, SVOCs, PCBs, HE compounds, cyanide, 
RCRA metals, hexavalent chromium, and radionuclides. One VOC (acetone) and one SVOC 
[bis(2-ethylhexyl) phthalate] were detected in the two soil samples from the site. No PCBs or 
HE compounds were detected in any of the samples. Cyanide was detected in one of two 
cyanide samples collected from this site. None of the eight RCRA metals or hexavalent 
chromium were detected at concentrations above the approved maximum background 
concentrations for SNUNM Southwest Area Supergroup soils (Dinwiddie September 1997). 
When a metal concentration exceeded its maximum background screening value or the 
nonquantifiable background value, it was carried forward in the risk assessment process. None 
of the four representative gamma spectroscopy radionuclides were detected at activities 
exceeding the corresponding background levels, but the MDAs for the two U-235 analyses 
exceeded the background activities. Finally, no gross alpha/beta activities were detected above 
the New Mexico established background levels. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent that may 
have been discharged to the internal sump and underlying drywell at this site. If Building 6620 
were removed from the site and no longer covered this unit, possible secondary release 
mechanisms could include the uptake of COGs that may have been released into the soil 
beneath the internal sump (Figure 4.2-1 ). The depth to groundwater at the site (approximately 
487 feet bgs) precludes migration of potential COGs into the groundwater system. The potential 
pathways to receptors include soil ingestion, dermal contact, and inhalation, which could occur 
as a result of receptor exposure to contaminated subsurface soil at the site. No intake routes 
through plant, meat, or milk ingestion are considered appropriate for either the industrial or 
residential land-use scenarios. Annex B provides additional discussion on the fate and 
transport of COGs at DSS Site 1009. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1009. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1009 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
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Table 4.2-1 
Summary of Potential COGs for DSS Site 1 009, Building 6620 Internal Sump 

Number of 
COC Type Samplesa 

VOCs 2 
SVOCs 2 

PCBs 2 
HE 2 
RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 2 

Gross BJl!i:l ____ 2 

aN umber of samples includes duplicates and splits. 
bOinwiddie September 1997. 

COCs 
Greater than 
Backqround 

Acetone 
bis(2-Ethylhexyl) 

phthalate 
None 
None 
None 
None 

Cyanide 
U-235 
None 
None 

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

Maximum 
Background 

Limit/Southwest Maximum 
Area Supergroupb Concentrationc 

(mg/kq) (mg/kg) 
NA 0.00431 J 
NA 0.0482 J 

NA NA 
NA NA 
NA NA 
NA NA 
NA 0.0633 J 

0.16 NO (0.176) 
NA NA 
NA 

---
NA L _____ 

cMaximum concentration is either the maximum amount detected or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mg/kg) 
0.00426 J 
0.0445 J 

NA 
NA 
NA 
NA 

0.0416 
NC1 

NA 
NA 

Number of 
Samples Where 

Background 
Concentration 

Exceedede 
2 
2 

None 
None 
None 
None 

1 
2 

None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetected 
results, divided by the number of samples. 
esee appropriate data table for sample locations. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
J =Estimated concentration. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex B provides 
additional discussion of the exposure routes and receptors at DSS Site 1 009. 

4.3 Site Assessment 

Site assessment at DSS Site 1 009 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 1 009 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 009 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1009. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1009 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, SVOCs, metals, cyanide, and U-235 are present, it was 
necessary to perform a human health risk assessment analysis for the site, which included all 
COCs detected. Annex B provides a complete discussion of the risk assessment process, 
results, and uncertainties. The risk assessment process provides a quantitative evaluation of 
the potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1009 is 0.00 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. There is no quantifiable excess 
cancer risk for DSS Site 1 009 COCs under an industrial land-use scenario. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ). 
Thus, the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 2.51 E-1 0. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 
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The HI calculated for the COGs at DSS Site 1 009 is 0.00 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1 009 COGs is 1 E-9 for a residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ). Thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental excess cancer risk is 1.09E-9. Both the incremental HI and incremental 
excess cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COGs are much lower than U.S. Environmental Protection Agency (EPA) 
guidance values; the estimated TEDE is 2.9E-4 millirem (mrem)/year (yr) for the industrial 
land-use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997a). The corresponding incremental estimated cancer risk value is 2.5E-9 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 7.4E-4 mrem/yr with an 
associated risk of 7.5E-9. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1009 is eligible for unrestricted radiological release. 

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

Scenario 
Industrial 
Residential 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 
DSS Site 1009, Building 6620 Internal Sump Carcinogens 

Nonradiological Risk Radiological Risk 
2.51E-10 2.5E-9 
1.09E-9 7.5E-9 

Total Risk 
2.8E-9 
8.5E-9 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP Document Requirement Guide" (NMED March 
1998). An early step in the evaluation compared COC concentrations and identified potentially 
bioaccumulative constituents (see Annex B, Sections IV and Vll.2}. This methodology also 
required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 
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All COGs at DSS Site 1 009 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 009 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1009, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1009 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

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

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1009 is proposed for an NFA 
decision according to Criterion 5, which states, ''the SWMU/AOC has been characterized or 
remediated in accordance with current applicable state or federal 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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ANNEXA 
DSS Site 1009 

Soil Sample Data Validation Results 
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Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 01102/03 

TO: Flle 

FROM: Linda Tbal 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampJing 
ARCOC 605181 
GEL SDG # 69934 and 69936 
Project!fask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
This validation was perfonned aecording to SNLINM ER Project AOP 00-03. 

S......ry 

All samples were prepared and analyzed with approved procedures using method EPA 900.0 (Gross 
Alpha/Beta). No problems were identified with the data package that resulted in the qualification of data. 
Data are acceptable and QC measures appear to be adequate. The foUowing sections discuss the data review and 
validation. 

All samples were analyzed within the prescn'bed holding times and properly preserved. 

Calibratioa 

The case narrative stated the instrwnents used were properly calibrated. 

No target ana1ytes were detected in the method blank or equipment blank at concentrations> the associated 
MD As. 

Matrix Spike CMSl ADaln• 

The MSIMSD analyses met aU QC accq»tance criteria. It should be noted that the sample used for the MSIMSD 
was of s~ matrix ffom another SNL SOO. No data will be qualified as a result. 

Laboratory Coatrol Sample (LCS) AD!Iysis 

The LCS analyses met all QC acceptance criteria. 



Tbe replicate analyses met all QC acceptance criteria. It should be noted that tbe sample used for the replicate 
was of siJDilar matrix from another SNL SDG. No data will be qualified as a n:suh. 

Tneer/Carrier Reeoveries 

No tracer/carrier required. 

Neutive Bias 

AU sample results met negative bias QC acceptaDce criteria. 

AU detection limits were properly reported. No samples were diluted. 

OtherQC 

An equipment blank was submitted on tbe ARCOC. 
No field blank or field dUplicate wa-e submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

0 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 12/25/02 

TO: File 

FROM: Linda Thal 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS soil sampling 
ARCOC # 605787 
GEL SOO # 69934 and 69936 
Project!fask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation oo tbe data review and validation. 
Data are evaluated using SNUNM ER Project AOP 00..03. 

The samples were prepared and analyzed with approved procedures using methods SW-846 8260NB (VOC), 
8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problans were identified with the data package tbat resulted in the 
qualification of data. 

HE Batch# 213550 <Samples 69936-005 CEB)) . 

The MSD bad a %R <10% for tetryl (0%) which resulted in a RPD (200%) > QC acceptance criteria .. 
The MS and tbe LCS bad %R in criteria and therefore. using professional judgment, the sample result 
which was non-detect, will be qualified "UJ, A2, PI". 

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

All Analyses: The samples were properly preserved and analyzed within the method prtSCribed holding 
time. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met except as follows: 

voc 
The RF for ttichloroethene in the initial cah'bration preceding the soil samples was < specified minimum 
(0.30) but> 0.0 I. The associated sample results were non-detect, and using professional judgment no data · 
will be qualified. 



Bromoform had %D > 40'..4 but < 60% with a positive bias in the CCV preceding samples 69936-001 and 
-002. The sample results were non-detect and therefore unaffected by a positive bias: no data will be 
qualified. 

Several compounds had %0 > 200..4 but < 40% in the CCVs preceding all the samples. All associated 
sample results were non-detect and will not be qualified. 

svoc 
Several compounds (see Data Validation Worksheet) bad CCV %Ds > 20% but < 40% in the CCVs 
prereding the samples. All associated sample results were non-detect and will not be qualified. 

All J\palyses: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria were met. 

AU Analyses: All surrogate acceptance criteria were met. 

All Analvses: All internal standard acceptance criteria were met. 

Matrh Spilrr/M!tril SPike D!plieate <MSIMSJ)l A.,. 

All Analyses: All MSIMSD acceptance criteria were met except as mentioned above in the sumnwy section and 
as follows: 

voc 
It should be noted that the sample used for the MSIMSD was of similar matrix ftom another SNL SOO. 
No data will be qualified. 

SVOCandPCB 
It should be noted tbat only 500ml of sample was used in tbe extraction procedure. It is not know wbat 
affect this will bave on the data, and therefore, no data will be qualified. 

~ 
Several compounds (see DV worksheet) had %Rs < QC acceptance criteria (75- 125%). Using 
professional judgment, DO data will be qualified. 

HE Batch# 213550 
It should be noted tbat the sample used for the MS/MSD was of similar matrix :from another SNL SDG. 
No data will be qualified. · 
The MS/MSD %R for 2,4,6-trinitrotoluene (1761192%) were> QC acceptance crit~ (56-137% ). The 
associated sample result was non-detect and unaffected by a positive bias; DO data will be qualified. 

Lyontory Coatrol 8-!!!!!lp tLCS/LCSl)l AalyJis 

All Analyses: The LCS acceptance criteria were met. No LCSD was analyzed. Tbe MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

voc 
It should be noted 1hat DO compound WSJ associated with iDternal standard 1,4-dichloroberm:. No 
data will be qualified as a result. 



~ 
It should be noted that no compound was ~iated with intemaJ standard perylene-d12. No data will be 
qualified as a result. 

Detec;!ioa UmitiiDiJutioDS 

All Anatvss: All detection limits were properly reported. Samples were not diluted. 

Coafirwtion Aulyses 

VOC and SVQC: No confirmation analyses required. 

PCB and JIE: All sample results were I)Oil-detect; tb«efore, no confirmation analyses were required. 

OtlterOC 

~: A trip blank and an equipment blank were submitted on the ARCOC. No field duplicate was submitted. 

SVOC. PCB and HE: An equipment blank was submitted on the ARCOC. No field duplicate or field blank were 
submitted on the ARCOC. 

No raw data were submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuq~~Cn~ue. NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 01/02/03 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Vafidation- SNL 
Site: DSS soil sampling 
ARCOC # 605787 
GEL SDG # 69934 and 69936 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documattation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

S!IIII!Mry 

The samples were prepared and analyzed with approved procedures using methods SW-846 6010 (ICP-AES 
metals), SW-846 747ln470 (Hg), SW-846 9012A (total CN) and SW-8467196A (hexavalent chromium). 
Problems were identified with the data package that resulted in the qualification of data. 

Hg- Batch# 216954 (Samples 69934-003 pd -004) 
Mercury was detected m the CCB at a negative value with an absolute value> DL but < RL. Sample 
69934-003 was detect, '< 5X MDL and will be qualified "J, B3"; sample 69934-004 was non-detect and 
will be qualified "Ul, B3". 

IQP-AES- Metals Batch# 215810 <Sample 69936 --008 CEB)) 
Barium was detected in the CCB at a value> DL but < RL. Sample 69936 -008 was detect, < SX the 
blank value and will be qualified "I, B3". 

Chromium was detected in the ICBICCB and the MB at a value> DL but < RL. Sample 69936 -008 was 
detect, < 5X the blank value and will be qualified "J, B, B2". 

Arseoic was detected in the CCB at a negative value with an absolute value> DL but < RL. Sample 
69936-008 was non-detect and will.be qualified "UJ, B3". 

Hexavalent .Chromium- Batch# 213435 {Sample 69936-007) 
Sample 69936-007 was received by the laboratory and analyzed after the holding time had expired, but 
within 2X the holding timc .. Thc sample result was non-detect and will be qualified "UJ, HT'. 

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



All Analyst'§: The samples were analyzed within the prescnOed holding times and properly preserved except as 
mentioned above in the summary section. 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank criteria were met except as mentioned above in the summary section and as follows: 

ICP-AES- Metals Batch# 216006 (Samples 699)4-003 and :004> 
Barium, chromium selaDum and arsenic were detected in one or more of the blanks at values > DL but < 
RL. Both associated 98q)le results were either non-detect or> SX the blank values and will not be 
qualified. 

ICP-AES- Metals Batch# 215810 (Sample 69936 -;008 CE8)) 
Silver and seleniwD were detemld in the CCB at values > DL but < RL. The sample results were noo
cJetect.and no data will be qualified. 

All Analyses: The LCSILCSD met QC acceptance criteria. 

All Analvses: The MS met QC acceptance criteria except as follows: 

Hg- Batch # 214030 (Sample 69936-008) 
The sample used for the MS was of similar matrix from another SNL SOO. No data will be qualifkd as 
a result. 

Hexayalent Cbromium -13atch #].134~7 (Samples 69934-003 and -004> 
The sample used for the MS was of similar matrix from another SNL SDG. No data will be qualified as a 
result. 

RepliqteA•Mis 

AU Analyses: The replicate analysis met QC acceptance criteria except as follows: 

Hg- Batch# 214030 (Sample 69936-008) 
The sample used for the replicate was of similar matrix from another SNL SDG. No data will be 
qualified as a result. 

Hexavalent Chromium - Batch ##213487 (Samples 69934-0()3 and -004) 
The sample used for the replicate was of similar matrix ftom another SNL SOO. No data will be qualified 
as a result. 

ICP laterfereaee Cheek Samr+ «CS) 

ICP-AES {All batches): The ICS-AB met QC ~criteria. 

All Other Analyses: No ICS required. 



ICP Serial Dilution 

ICP-AES CAll batches>: The serial dilution met QC acceptance criteria. 

All Other Analyses: No serial dilutions required. 

All Analyses: All detection limits were properly reported. 

ICP-AES: AU soil samples were diluted 2X with the exceptioo of sample 69934-004 wbich was diluted SX for 
chromium. 

All Other Analyses: No dilutions were performed. 

OdlerOC 

All Analyses: An equipment blank was submitted on the ARCOC. 
No field blank or equipment blank was submitted on the ARCOC. 

It should be noted that the COC requested that metals be analyzed by method SW-846 6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: OJ J Jo;/ fam;1j Project/Task#: 

AR/COC #: {, OS 7 8 7 
7dd3-0ol.03.0:) #ofSamplcs: ); f( 9 Matrix: 6o1! ~ /1-zo 

Laboratory Sample IDs: t. Q 9.? .Y - oo 1 ffi ~"" tJ - 00?1 

Laboratory: E /.. 

Laboratory Report #: ' q 9 .J If. 

QCEiement 

I. Holding Times/Preservation-

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J ... Estimated 
U = Not Detected 
UJ = Not Detec:tcd, Estimated 
R = Unusable 

6 99 J'C. - 001 #,,-u - CJO 9 

Analysis 

Organics Jlet~W 
RAD 

voc svoc ICP/AES 

~ v v v v' 

\/ ttl .,/ v v v 

v v v' v v v 
v v v v 

v 
v 

E/5 

Check (..J) .. Aa:cptable 
Shaded CeUs = Not Applicable (also "NA") 

NP - Not Provided N I I. A /} 

Other: ·· Reviewed By: ______ ;..1/V....::::.._~ ____ _ Date: 0/. Ool.Q:? 
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Holding Time and Preserva._tlon 
Site/Project: .DJJ S.DJJ s.fQMIJifJARJcOC#: /,OS71J 7 LaboratorySampleiDs:. 6 99J')t - 00/ IArv - 0011 

r ' Laboratory: gRA. LaboratoryReport#: ~ 99.5'Jf 6 993(, - 00! !bill - 009 

# ofSamples: H f/ 9 Matrix~ ..So1i I JhO 

SatnpleiD Aulrtfcal .Holdklg Time Dltyl ttoJdJna . ~on. P.....rv.tlon Tfmewu Comrnenta Method Crlterf• ElccMCs.d. Criteria ~ancy 

db.)- 81fb 
9Ao(.lr.s .r,., 6 99.)(p - ()07 7/ 9(p ~ d.!¥ AoGitS r\1 N4 IV It t/J;H,T 

1/jo.y 6·10 

.11jos /?. /~ 
----·- --- ---~-------------~- -- -- - --

Reviewed By: ti/ ~ Date: 0/. ()t1.03 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: DJJ Jo1/ JCPlpiJ AR/COC#: 60S78 7 #ofSamples: J Matrix:_J_o1_i _______ _ 
Laboratory: Ql:tl., . . LaboratoryReport#: 6 99J'~ ~Sample IDs: 6 99_3& - 001 §~Oo.J 0 99.5'1:. -oot{TZ~ -Od1. 

Methods! JIAJ • iltl~ d.Jtoot~/8 Batch#s: ol.J.?r;l} (Jol!_) cJis.JJ/!rllzo) r~) 
I I I I t I I I - .... -- I I I · I I I I I I I - - I , ~ ~ !I! . I 

® -ll'l9.1l ~op! 
liS I CASt 

ILl~~ 

78-S'M 

1 78-93-3 

1 110.75-1 
~1·78~ 

12 1108·10.1 

~1-64-1 

[2 

l-43-2 
;::27:4 
~ 
1-13-!1 
~ 
~ 
~ 

Name 

liMmK') .... 
...........w 

bromo~ ..... 
learboa dilul1lde r;,;.,...,...,. ... ..,. 

cillcllo6ioo 

I ClllCiride ( I Oll:blk. 

~~ 

IIDiuealt'IOxlllk) ijro , ___ , 

7~1-4 ........ ........u.. 
1330.20-7 

~I, ol -:f l>i ~oroVf-dtA -AI -1~ - JOJoHJ"'·u. •· 

/l'o.ol 
IO.IO 

1./ 

lt:
---
0 

t). 

~ 
Ul 
i.20 
To 

tO 
lOl7 
iO 

i.Oi17 
"10 
iO 

).~ 

!/ 
lL ..! 
I 

IL ./ 

JL ,j 

~.L v 
I 

.L ./ ~/ 
I I 

l ll 

~m 
./ 

Method LCSILCa LCS MS MSD MS I = I Equip. Trip 
Bib · RPD RPD RPD Blanlal Blanlal 

~ (.J)(i).~ I 0)/~/..t 
,/ #It Nit I V / 

7 -
,/ lv~ .,/ .. 

,vi-

.JL 

7 .7TI 17'::t./.J"'7 
~~. 

-'-_j_ .J._ j_ I _J__ 

7 

.tt\ 
.A I I I d I .L t i T7 T ..... 7:7. 
tT I T I I T I I I T , .~ 
ITI I I I I I I I T 

v 
tl 

':J 
,/ 

7 
I I II I I I 
l l ill li 

lJZ. v I I I / v ,/;A' ;7\1 

11 I IT 
I I I I I I I T ./ v I I I _, ,.,r ,J< ,% -:7 vl 

Commentsd'i'l'l/ lkb01k. · 

@ ou 3.1 3~- - G. 9bool 
Note• 

AJ/PuD 
Shl$1edlrowurt=RcltA~ 1eviewedBy: ~ d/?,(),1 . .!.. .:... oDe: /ol • .:l(.r. Oo! 

..SIYI!u JDf.t· ; 
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Volatile Organics Page2 of2 

Sitc/Projec:t: AR!COC #: 6 OS 7 8 7 ~#s: ____________________________________________ __ 

Laboratory: Laboratory Report#:------- # ofSamples: Matrix: ---------------------

Sample 

IIV C/& r fXP't 

~ 

--------SMC 1: 4-Bromotluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-dB 

Surrogata Recovery and lntamal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 

----
------

~ 

IS I: Fluorobenzene 
IS 2: Chorobenzene-dS 

SMC3 

--~ 

IS 3: l,4-Dichlorobenzene-d4 

IS 1 IS 1 IS2 
Area RT area 

______.,_ --
v---

~ 

I 

Commeats: 

B-19 

IS 2 IS3 IS3 
RT area RT 

---~ -------
-"' 



·f 

. . Semlvolatlle Organics (SW 846 Method 8270) Page 1 of3 
Site!Projca: DJJ Jol/ ~(jrt)fl/;(j ARICOC #: . t,()S'18 7 Laboratory Sample IIR. '9 9<.J'ij - 00~ f - OO{f 

I..aboratory. ~~A LaboraioryReport#: 6 'l9S'~ t 991% - ~0..1 (€4) 

Methods: Jls)- B#,b ~.J7QC. . . . I z 

, ........ ~ . ..._... ~-~ - --... ...... 3l:>~ (_s~!j_s) oV.J'S"o9 {f4) 
.. -· c.llb. '""' T Callb. RSDI CCV Field -003 

18 BNA ~· !'fAME c Min '!ntwcept RF rtl %0 Method 
LCS. I.CH 

LCS MS MSD MS Dup. Equip. Field h).( 
RF Blanka RPO RPD Btanb Blanka L 

<20%/ 
RPD 

,>.05 .a. t0.9h ,20%a I d. I cl I I I ~ 

2 BN 120-12-1 l,t4- .I 0.20 I I '.) / ..; v V' Nit v v t/ /VIr v rltr v 
I BN 95-50-1 ~~-. 0.40 

I BN 54}..73-1 IJ.~· 0.60 

I BN 1(16.46.7 ...... 0.50 ...,( v ,/ ' v \/' v 
A 9~-4 2.-'~ . r 0.20 ~ _j,( (.0 ".1. I/ .y 

A 81-06-2 2,4,6-11 0.20 v v SS' s! \1" ......... 
A 120-13·2 2,"-

., 
0.20 " A 10S67-9 2, ... 0.20 

3 A 51·21-5 2 - 0.01 l! JLJ J ·'~ 
BN 121·14-2 2.~ ·' 0.20 v II" 1/ ,_,.,. , .... r/ 

3 BN 606-.20-2 r., 0.20 ·. 
BN 91-51-7 .. rO.IO 

1 A 95-57-a 
'. 

0.10 v v 1/ ,/ v -./ 
BN 91-57~ 2-Meday!IIIJII'tl-- 0.40 

I A 95-48-7 ~(~). 0.70 tL .JL Lr c.r / v 
BN 81-74-4 2-N . " 0.01 

A U-75-5 2-N~ 0.10 

5 BN 91-94-1 3,3 ' 0.01 

3 BN ~2 3-N -"' 0.01 

14 A 534-52-1 ..... .........:... 0.01 

BN 101·55-3 0.10 

3 BN 7005-72·3 0.40 

A 59-50-7 
..._ 

~ 0.20 ./ v V' v v V' 
BN 106-47-8 \ 0.01 

1 A 106-44-5 ~~~~ 0.60 
fell-: SUdccliOWI .. CRA 1XJ111P011811t. 

mu; 

.2 

v 

v 
1/ 

v 

r/ 

.,/ 

v 

..,/ 

1!1'0 

d. 

v' 

v 
v 
v 

v 

·V' 

v 

v 

entJ: m; p -·Ut.I~ / 
- v' v - "Jt. "' 

.... ,/ -- -
Comm 

Jrl .:_ .J,. ...... .,/ 

Reviewed By: N ~ Date: /..1 . ..l s-. 0~ 

...... 
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Semlvolatlle Organics 
Site/Project: ______ _ ARICOC #: bQS 7 8 7 

Laboratory: Laboratory Report #· 

Call b. 
Call b. 

T RSDI 1aNA CASt NAME C Min. Intercept RF ~ L RF 
<20%1 

I 1._ ~>.051. 0.99'1. 

3 BN 1~1~ 4-Nilroailiue It; 0.01 vv v 
3A 1~2-7 4-Nitropbeaol 0.01 

BN 83-32-9 AclupbtheN 0.90. 

3 BN 208-96-8 Al:alapbdlylcllle 0.90 

4 BN 120.12·7 ~ 0.70 

5BN 56-55-3 Bcmo(a)llltbraalle 0.80 

BN 50-32-11 Bcm:o(a)pylalc 0.10., • ' ..; " ..J 
BN 20'-99-2 Bcm:o(b)8DOrllllbeDe - 0.70' . 

BN 191·24-2 BcmJc(J.II..i)paya 0.50 

BN 207..08-9 Beazo(k)8UOI'IIIIbcllle 0.70 

BN 111-91·1 bi(2.Qloroc:lll)mcdlane 0.30 

1 BN tll-44-4 biii(2-Chlmlabyi)cdlcr 0.70 

1 BN OU0-1 ~~)lldlcr 0.01 

S BN 11741-7 biii(2·EtbylbByl)plltllalm 0.01 iJ ./ lt 
SBN ~~ ... 7 BUI)'Ibcazylpbdlllate 0.01 

BN 86-74-1 0.01 

S BN 211..()1-9 Cllry.le ~.70 
BN 3-70-3 Dibalz(a,h~ 0.40 J ./ J ./IJ 

3 BN 13U4-9 Dibcm.vfinn 0.10 

BN ~2 DicdJylplldllla 0.01 

3 BN 131-11-3 Dlmelbylpblbalato 0.01 

BN 14-74-2 Di+butylpblblla 0.01 

f6 BN 17-14..() Di+octylpbthala 0.01 J ,J 

BN 206-44-0 JllllonDibale 0.60 

3 BN 86-73-7 Fluon:ac 0.90 

4 BN 118-74-1 lfaldlklrobeaze 0.10 

BN 17~ ... 3 Hcxldalorobu1ad 0.01 

BN 77-47-4 H~ 0.01 ..; ..J 'II 
1 BN 67-'72·1 ~ 0.30 _I __ L___J 

Comments: 

;j, 

Page2 of3 
~#s: ____________________________________________ __ 

#of Samples· Matrix· 

CCV Field 
%0 Method LCS LCSa 

LCS MS MSD MS Oup. Equip. Field /1?0 /nJ(J 
Blanks RPD RPD Blanks Blanks RPD 

20%1_ I ..1 J col ~ ~ 

v / ,,.... II' ~~ VA- / Ntr 
v v ,/ ,/ v ,/ v 
..7 v v v v" v v 

.• :11 

v 

~ 
v 

... 'IS 

v v .n 51 v v v' 

v v {.{) t.3 v v v 

'-- Lv v 151 5q v __ V _1li. - - -

8~21 

li!PO 

a 

v 
-v 

v 
......... 

v 



1. 

. PCBI (SW 846.- Method 8082) 
SI~ DJJ J:oJ/ S41Vlfl'(f ARICOCN: to.r78Z Llbontarys.mpiem.: _lP_9_'1_3Jt_._-_o....;o_.s _____ ...;._ __ 

Labclnt«y. aM Labcntay ReJQt M: 6 9 9..?2' 4, 9$\[t. - aQ It ( us;J 
Metbcdl: . J w -81Jb 80 8~ j t?2 gl 
hfSamplel: .J,.... Fl ~~- Mmlx: ..S01iJ , lluJ Bltchi#t: d..I.Joor ol.A?Oa« (~J 
' ..... ' • ~.-. ' 'I . •' .,. ·.· ... -···· ::··· I. '193/. '• M 0 'l''•:_o•",.,,;•. / ..... ~!>'; .. , .• ,,, .•. _, ... ,,. ·"'·-· 

T Cellb CCV LCI 118 Pleld 
CASt Name lc lne.rctpt RID/~ Method LC8 u:aa RPD 118 MaD RPD Dup. 

I quip. Field A.W NO 
%0 lllallb lllntca lllllnlla 

L 
l~/0.99! _) 120% ll<M/ 

RPD 
(JO)j (cJ) {<1) .. , .·. ·-··· . I 20% ~ J .;l ./. I I 

!?PO 

® 
12674-11·2 Aroclor-lOlf l/ IYII v \ v v v II' N'+ . ;, R- / NA 
11104-28-2 Aroclcr-1221 l/ lv v 
11141·16-5. Aroclcr-1232 v lv v 
53469-21-:9 AtoclcJr..1242 ll v v lv v 
12672-29-6 ArooiCJr..1241 v / V' v v 
11097-69-1 ~ar-1254 t/ v lv v 
11096-82-5 Arodor·1260 / v -v 7 / v ,/ ./ ./ / v v v v - .. 

' 

I /¥-:TW1 I 
IIIC 

I 
IMCRT 

I 

Sample 

I 
IMC 

I 
SMCRT 

I 

%REC %R!C 
C--DI 01..13 OOd-

M.Sjii.OO 1/k# .rooMA.L . 

~ 

Simple CAll RPD>21% llmplt CAll RPD>~ 

N4 
.('A- NO -

- -
1...::::::::::: --

Reviewed By: · tX../ fA.i.L Dido: /~ . .!o • ()g 



High Explosives (SW 846 Method 8330) 
Site/Project: DJJ Jo;i .ramp/;~ ARICOC #: ' OS 18 7 Laboratory Sample IDs: t;, 99 8'Y - 003

1 
- OOt~ 

Laboratory: !{~ .Z Laboratory Report#: 6 9 9.7 ~ ' 9 9 J' t, :... Oaf" ( l8) 

Methods: sw- 81f~ 833o (1\ @) 

# ofSamples: ot ~ I Matrix: cJ0/1 ¥ lhO Batch #s: ol I~;;:;; ~~~is£ 0 ( f13.) 

l cwve CCV Mllhod LCS MS fllllcl. Equip. Field 
CAS I NAMI! ' laterapt ~ Y.D ...... LCS LCU RPD MS MID RPD ._.. Blinks Blanks 

l .99 120%« I U ..J J ..) 200.4 J I I i20% JIIJIO u u 
ln.I 
-J 

wo 
d. 

U'O 

~ 
2691-41-0 HMX I N./1 v l/ ,/ / Hit v .,/ v" A~ t/ lVII- \/ '\/ 

121-82-4 RDX I 
99-35-4 1 3,5· Trlnitrobcnzcne T 

99-65-0 1 3-dinitrobenzenc I 
98-95·3 Nitrobenzene I 
479-45-8 Tetryt ; v D J 
118--96-7 2 4,6-trinitroto1uenc -
35572-78-2 2-arnino-4,6-diJiitrotg]uene 
1946-Sl-0 4-amino-2.6-dinitrotOiuene 
121-14-2 2,-klinitrotoluene .. 
606-20-2 2,6-dinitrotoluene 
81-72·2 2-nitroto1uene 
99-99-0 4-nitrotoluene 
99-08-1 3-mtrotoluene 
78-11-S PB1N 

I ~7F%RECI SMCm ~--,IMC~, SMcRTj c-.mu: 

(st. 

<).13 r .r-o M.Jjlf.lJO 

~/371 /7t. 19.J. ., 
\/ t/ 

6 99!~:, . SlY~ 
..fDt;. 

v 
v 

1 

/e.f"J; u~ 4~ , P1 Confirmation 

I .E~ I ::• I ~o·-,-•j cAu I ~o·g 
~IOUCOIIVenloa: ·~/. A J 
q/kl- JLIII: {(Jtgll) x(lllqllemus (g} I amplevol. {ml}) x (1000 mllllitc:r)] I DillltioaF.aor "'JL&II Reviewed By: l/VIJ.... Date: /d.. J'(J ·Od. . 
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Jv' S !of o2 (so,iJ) 

Inorganic Metals 
Laboratory Sample IDs: 6 9 9.$/f - 0 03 - (JO 't site/Project: OJJ so1i JMJ,phj ARICOC#: t,()..\'-18'7 

Laboratory: qkl.. LaboratotyReport#: 6 9<lJ'ij 
) 

t. qqgl. - Oo8 ( (8 ) ( Set2-

Methods: J'?J · 81tb '71171 A . UfJ7~ ~ 0/08 (f1u.@JJ) rl-IH O,lO (£8) Ql ¢48Jo (t8) J -'t,o WJ · 

rrv.a.u-....,•-• """""' ....... A4'. -

CAS til 
~ /L ':1 /1. /lj llj 

Analyte Metllod LCSD 
TAL ICV CCV ICB CCB LCS LCSD BIDIII RPD 

7429-90-5 AI IY4" 
7440-J9-.J. v v l/ v v v v \ 
7440-41-7 Be ......... .,. \ ,.........,_,at v v v v v \/ v \ 
7440-70.2 Ca \ 
,......,.JCr v v v' v v •JIII-I .../ \ 
7440-48-4 Co \ 
7440-50-1 Cu \ 
743949-6Fe \ 
7439-95-4 Mg \ 
743'-96-5 MD 
7440-02-0 Ni 
7440-09-?K ' 7.....U-4At 1/ v v v 1/ \/ \/ \ 
7440-23-$ Na ' 7440-62-2 v \ 
7~ZII \ 

\ 
7.fD..t2-tn v V" / v' v • ..r V"' \ 
'7'Ja...6.2 Se v \/ 1/ • tJO.JJL. v t/ i/ \ 
7440-JI-2 Aa L ./ ./ •OOJ/Jit. • OOIIf. v 1/i \ 
7440-3~Sb \ 
7440-28-0TI \ 

r ,..,,_,..fila \/ v v v ~oo.nmn: IJIJ,/ ,/ ..... 
.~CN 

........ --
QC Element 

~3ff. 

MS MSD MSD }i ICS 
RPD AB 

/ill; 
lilt 1\ :;;7 ./ 

\ 
v \ Hil v' 

\ 
v \ ,/ _V 

\ 
\ 
\ 
\ 
y 

-7 
"" v 

1\ 
y 
\ 
\ 

t/ \ ,/ 1/ 
if \ Nit ,/ 
J \ v t/ 

\ 
\ 
y 

.7 NJ9 

__ ,-
.':---!L 

Serlll Field ~ Db- D•p. 
F1eld 

tio• RPD Blukl Blub 

IV It If~ 

1/ ' {]{)(J.J -n 

H_lt _V 

v • OOO~OJ. 

NPr v 

IY/l V"' 
I'Or v 

#/If V"' 

I 1/ 

---

B-xS" 

J.t 5S' 'q II.. 

/ . .ZJ~ IleA 
~ J 

J../.01 rt~/L. 
J 

/O.Bt. b/L 

.) 
~ 

lj 

3 
I 

) 

y./ 

.! • rvc 
L ; 

J,J,.I.. ,(1/~ 3 •7 I 

d~ £.. :X mo. 
k c. "'() 

~ 

.!JI!.s. 
Lf;;,/33 

Notea: Sbaded rowsue RCRA mecals. Selldl-to-ecpleou to~Wenio•: ma/q"" pJ/g: [(Jia/ g) x( .. ODIIIS {g} /llllllplc vol. {ml})x(IOOO ml/lliler)] /Dilution FIICklr • pg/1 

Comments: .,_ l... '- ; 
..L cP · /}CJ 0(11 ~lrJ 

~- 00/.J '/' -) 'J /L(x lcJ Rcviewed.By: ?(;iA.aJ_, Date: lcJ.,Jo. o~ S"x'U: 

1', " '\aA.; J / Q J ]"~ f ~,a.. LF B-14 



Jv'J cJof d. (us) 

Inorganic Metals 

Sit~ject: DJ0 sot! cffktPI'J AR/COC#: 6os 787 Laboratory Sample IDs: 6 993~ - 008 ( q) 
Laboratory: G k)... Laboratory Report #: ~ 99 :?If 

Methods: SbJ- 8/tt. 7)t7QA (!tq) 6010 8 ( M.UtA./J_j ______ ~------------
JTV.&.~~~.I~• .1'9'.1.UW.lA• ".L ...,..._.,..-~ . ""'-= ...:1 ,, .., ~I..., (,Jf .._,. ,v~""""· 

CAS #II ~ /£.. ~JL QC Element 
~ 

Analyte Metbd LCSD MSD Rep. ICS Serial Field Eq1lip. Field 8)( 
TAL ICV CCV ICB CCB LCS LCSD MS MSD Dlhl- Dap. 

Blukl RPD RPD RPD AB do a RPD BJallb Blub ~ 
7429-90-5 AI / lflf N,.- IY1t 
7440-3'-lla v \/ v I:J' ·~ ~·00011: t3 v V\ v ~ v N4- \ ·00~~ S' (.. 
7440-41·7 Bo \ \ \ 

6g I 

7......U.9C. \/ I/ ../ v v v' \ v \ /VA- v /Yif \ 
7440-70-2 Ca \ \ \ 
7448-47-3 Cr v l/ ,/ I OOIJ7J • ODJ.J.I • (J()()1'f/ / \ \/ \ /Vil. v N4- \ •OOt..tll l.oo.l'. ·.r 
7440-48-4 Co \ \ \ L 1tJ 
7440-50-8 Cu \ \ \ tr' 

8oz. 

7439-89~Fe \ \ 
7439-9s-4 Ma \ \ \ 
7439-96-5 Mn \ \ \ 
7~2-0NI \ ~ 
744()..()9. 7 K / \ 
7440-Zl""'~ v 1/ -vu ·~ ·00~ v y' \/ A/4 v: _K~ \ · aos; Nl No a.. 
7440-23·5 Na \ l \ 
7~2-2V \ \ \ 
7~Zn \ \ 

\ \ ~\ 
7419-92-11'11 v v J v v v \ 1/ \ .AA1- v h..t \ 
7712-49-1 8e t/ 4/ v v •OO.'{Sj v / \ v \ JV',q. v N,q \ •0178 NO 00. 

7+t0-38-2 ;.. \/' lL v t/ - ·llnl'll l ./ v \ v \ A/.4 v N'~ \ -ve. /liD B:s 
7440-36-0 Sb \ \ \, 
7440-28-0TI \ \ \ 

' 4 \ \ ,.y.q \ 
7439-97-6 Ba \/ t/ v' IV v v v \v .!, \ 

Cyanide eN 

Nola: Shaded rows are RCRAmelala. Solldl-to-aqaeou eoavenloa: mg I kg= pgl g: [()lg I B) x (sample llliSS (g} I saqlle vol. (ml})x (1000 ml flliter)] I Dilution Factor '"II& II 

Commeats: o2.1;.;03o : ~ 9t.Q.J -OOb ..SIVA. .S 04 . 
Reviewed By: Jt/ w_,{_ Date: /.) · J'o · aJ.. 
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General Chemistry 
Site/Project: DJJ Jot/ Ja.rn,ry ARJCOC#: · {,OS 7 8 7 Laboratory Sample IDs: 6 99-?..y - OO.J' f/ -oo.y 
Laboratory: q ~~. Laboratory Report#: h 9 9 J' ~ _fLflt_J>'- . : _ t:;o~o ( T w) ns 
Methods: S(J - 81t' 90/JPI (ZW) 719fe~ ([cH) - oo7 r_ v- ,, ) b" e 

' . ~ -~--

# of Samples: cJ f/ oJ Matrix: Sc1 A! f/ ll-1 o Batch#s: J.I31{8J. [l_lrl{ .soitL_ J.JJI./87 !d' ·JOJI) 
JIJ~8o ..€8 

, 
di:J~t"Js 

QC Element 
CASN ~ T Mellod MSD Rep. ICS Serial lileld Eqllip. Field A ICV CCV ICB CCB LCS LCSD LCSD MS MSD Dh- !hlp. 

L ...... llPD RPD RPD AI dea RPD Blob Blob 

oUJJ~B.J. t7616.1 v 
CJ;o.Ndt. ..; v v v v v ./ IYJf v 

.,.(.I.J# 80 

v v ../ ./ v v v l'(fi lVII-

-
J btcws.JeJ.. 

./ 1 
CA.n;,.,,rJ.-a v ../ / v ../ /J.1 If!+ v 

o2f..J 1187 

I 119- .10 0" 

J 
./ v v v v / 

/'lit v 75 
11,' 
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Methods: ,I:?PA '100 · 0 
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CONTRACT LABORATORY 
~I J 1J ANALYSIS REQUEST AND CHAIN OF CUSTODY lnlemall.ab P~..Lof2 

Balch No. I" / '7 SMO Use ARICOC 605787 
Dept. No./Mall Stop: Dale Samples Shipped: Projec:tiTask No.: • _7223.02.03.02 Wate C~ 

Plojeci/Tak Manager: CarrieriWayblll No. SMO Authorization:~ -send prelrnlnmylccpy ~ lo: 

Project Name: Lab Contact Contract II: PO 21871 _ _;_· ----1 
Rec:ordc.nl8rCcxle: · LabDestinallon: GEL <:jff ~ 19,;znfl &J/t.6t/IL 0RMIHdbyCOCNo.:. _____ , 

Logbook Ref. No.: SMO Conlilctll'hone: Pam Pulalant/505-84185 1=0="' ;,.:Y.:::::ai::;;IW;:;:tlol=n.;.;R;;z.:III::.Nd==--------1 
ServiceOnlerNo. SendR8portiDSMO: W Palenc:lai!5CI5132 BiiiTo:S.-Ndonllut»(AcaountiPIIYI'ble) 

Location P.o. ao.. 5800 MS o154 

Buildina ee2o Reference LOV(avallable at SMO) ~. NM 17185-0154 

ER Sample 10 or 1 Pump I ER slteJ -DaWTine(lif)-JSimple 1 Container JP18Serv-ICOiec:tion1Sanipl8····1 P........., a Method 
I Sample No.-FIKiion I Samole Location DeiBD Depth (ft) No. Colleded Matrix Type I Volwne alive I Melhod Twe · Rloquestlcl 

Lab Semple 
ID 

I 060066-001 6620/1009-0W1-BH1-....l6-s 2~' !J~~~t'l ~J./..JJ17 141 'i I s I G I 4oz I 4c I G I SA lv0Cl8260B) . 
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Contract Verification Review (CVR) 

Project Leader _c_ow __ NS ______ _ Ptoject Name DSS SOIL SAMPUNG case No. 7223_02.03.02 

·~OCNo._~--~_87 ___________ __ AAa~l~b-~----------------------- SDG No. 89934 --------------------
In the tables below, mark any Information that Is missing or Incorrect and give an explanation. 

- - - ------ -- -- -- ··- -- . - - . -- -- ..... ----------- ... 
Une \. ? Resolved? 
No. Item Yes No If no. exolain Yes No 

1.1 All items on COC comDiete - data entrY clerk initiated and dated X -

1.2 Container tvDees) conect for .reauested X 
1.3 volume adeQuate for# and lYD88 of., ... ~ ·"- X 
1.4 Presetvallve correct for ;reQuested X 
1.5 Custody records continuous and complete X 
1.6 lab sample number(s) provided and SNL sample number(s) cross X 

referenced and OOfT8Ct 
1.7 Date samoles raceived X 
1.8 Condftlon uoon receipt information orovlded X 

2.0 I Lai:)Of'atory Rei)Ort 
Line Com)feta? Resolved? 
No. Item Yes No If no, exolain Yes No 

2.1 Data reviewed -lawtV X 
2.2 Method ntference number<sl and correct X i 

2.3 QC analYsis and limits CMB, LCS R X 
2.4 Matrbcs ike :so data (If ~uested) -x 
2.5 Detection Hmits ... PQL and MDL (or .IOU. MDA and k X 
2.6 QC batch numbers X 
2.7 Dilution faciOr8 and all dHuUon levels • _ _, X 
2.8 Data rePOrted In units and usinG corract significant figures X i 
2.9 Radlochemlstry analysis uncertainty (2 sigma error) and tracer reoavery X : 

(If • ... 

2.10 Narrative .... VYNVY X 
2.11 TAT met X 
2.12 Hold times met X SAMPLE MJ60279-006 RECEIVED PAST HOLDING X 

TIME 
2.13 Contractual QUalifiers ... VY~ X 
2.14 AH requested result and TIC (if reQuested) data X 



Contract VerifiCation Review (Continued) 

-·-- - ··~---- ---·· 
Item Yea No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting unita appropriate for the matrix and meet contract specified or project- X 
specific requirements? lnorganlcs and metals reported as ppm (mglliter or mgJKg)? 
Tritium reported in picocuries per Iller with pen:ent moisture for soil samples? Units 
consistent between QC samples and _,,.,.:g data 

3.2 Quantltatlon limit met for all samples X 

3.3 /v;aJrw;y X 
a) Laboi'.-)' control samPles accu~_ and met for all samoles 
b) SUrrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data repoltad and met X HEXAVALENT CHROMIUM FAILED RECOVERY LIMITS FOR 

MATRIX SPD<E 

3.4 Precision X RPO FOR ARSENIC, BARIUM & LEAD OUTSIDE 
a) RepJicate sample precision reported and met for all inorganic and radiochemistry ACCEPTANCE LIMITS 

b) Matrix spike duplicate RPO data reported and met for all organic samplea X 

3.5 Blank data X CHROMIUM DETECTED IN METHOD BLANK 
a} Method or reagent blank data ·--.. and met for aB 
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X BARIUM & CHROMIUM DETECTED IN EQUIPMENT BlANK 

3.6 Contraclual qualifiers pn:wlded: • J"- estimated quantity; •B" -analyte found In method X 
btank above the MDL for organic or above the PQL for Inorganic: ·u·- anatyta 
undetecled (1'88Ub 818 betow the MDL, IDL, or MDA (radiochemical)); •t-r-analysls 
done beYOnd the holdlna time 

3.7 Nanative addresses planchet flaming for gross alpha/beta X 

3.8 NaTallve included, correct, and complete X 

3.9 Second column conftnnation data provided for methods 8330 (high explolives) and X 

8082 (pesticideaiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
lt8m Yes No Comments I 

4.1 GCIMS (8260, 8270, etc.) I a} 12-hour tune check provided X 

b) Initial calibration provided X 
! -

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 
I 

4.2 GCIHPLC (8330 and 8010 and 8082) 
a) Initial calibration provided X I 

b) Continuing calibration provided X 

! 

c) Instrument run logs provided X I 
I 

4.31norgank:s (metall) I 
a) Initial calibration provided X I 

i 
b) Continuing calibration provided X : 

i 
c) ICP interlerence check sample data provided X 

I 

d) ICP serial dilution provided X I 
i 

e) Instrument run logs provided X 

4.4 Radiochemistry 

I a) lnstnlment run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. Ust only sampleslfractlons for which deficiendes have been noted. 

Samplalfraction No. Analysis Problema/Comments/Resolutions 

Were deficiencies unresolved?.,. Yes ..,. (§} 
Based on the rwwiew, this data paCkage is comPlete. ...No ---... Q 
If no, provide: nonconformance report or correction request number and data correction request was submitted:.;;..-___ _ 

Reviewed by: l b. J . Po. Q o , " cA. a ; Data: 12-17-2002 C1osed by: Date:. ____ _ 
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DSS Site 1009: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1009, the Building 6620 Internal Sump, at Sandia 
National Laboratories/New Mexico (SNUNM) is located in Technical Area Ill on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The sump, which is located inside Building 6620, consisted of a 6-foot-square 
by 6-foot-deep sump or vault with a floor drain in the center of the unit that drained to a 
2-foot-square by 2-foot-deep pea gravel-filled drywell located beneath the sump. Construction 
details are based upon engineering drawings (SNUNM February 1991) and site inspections. 

Available information indicates that Building 6620 was constructed in 1958 (SNUNM March 
2003), and it is assumed that the internal sump was also constructed at that time. An 
inspection conducted inside Building 6620 on July 14, 1999, determined that the internal sump 
had been capped and/or filled with concrete at some point prior to the date of the inspection. 

Environmental concern about DSS Site 1 009 is based upon the potential for the release of 
constituents of concern (COCs) in effluent that may have been discharged to the environment 
via the internal sump at this site. Because operational records are not available, the 
investigation of this site was planned to be consistent with other DSS site investigations and to 
sample for the COCs most commonly found at similar facilities. 

The ground surface in the vicinity of DSS Site 1009 is flat to very slightly inclined to the west. 
The closest major drainage is the Arroyo del Coyote, located approximately 1.4 miles northeast 
of the site. No springs or perennial surface-water bodies are located within 2.4 miles of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the 
site is minor because the surface slope is flat to gently inclined to the west. Infiltration 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 (Thompson and Smith 1985, SNUNM March 1996). Most of 
the area in the immediate vicinity of DSS Site 1 009 is unpaved with some native vegetation, 
and no storm sewers are used to direct surface water away from the site. 

DSS Site 1 009 lies at an average elevation of approximately 5,407 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 487 feet below ground 
surface (bgs). The direction of groundwater flow is to the west in this area (SNUNM March 
2002). The nearest production wells to DSS Site 1009 are KAFB-4 and KAFB-11, which are 
approximately 3.4 and 3.9 miles north of the site, respectively. The nearest groundwater 
monitoring wells are those installed around the Mixed Waste Landfill that are located 
approximately 1,600 to 2,500 feet northwest of the site. 
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II. Data Quality Objectives 

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

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COGs at DSS Site 1 009 was effluent that may have been discharged to the 
environment from the internal sump. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 009 Potential COC 
Sampling Area Source 
Soil beneath the Possible effluent 
internal sump discharged to the 

environment from 
the internal sump 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COG releases to 
the environment 
from effluent 
discharged from 
the internal sump. 

The baseline soil samples were collected at one location at DSS Site 1009. The samples were 
collected with a truck-mounted auger rig used to drill a borehole at a 45-degree angle beneath 
Building 6620 and the internal sump. The internal sump sampling intervals started at 25 and 
30 feet in the borehole, or 17.7 and 21.2 vertical feet bgs, respectively. The soil samples were 
collected in accordance with the procedures described in the SAP (SNUNM October 1999) and 
FIP (SNUNM November 2001 ). Table 2 summarizes the types of confirmatory and QA/QC 
samples collected at the site and the laboratories that performed the analyses. 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1009 

Sample Type VOCs 
Confirmatory 2 
Duplicates 0 
EBs and TBs (VOCs only) 2 
Total Samples 4 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
0 
1 
3 

GEL 

= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 

PCBs 
2 
0 
1 
3 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
=Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
1 1 1 1 0 
3 3 3 3 2 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/Beta 

2 
0 
1 
3 

GEL 
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The DSS Site 1 009 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and the data quality requirements from the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001 ). 

Table 3 
Summary of Data Quality Requirements, DSS Site 1 009 

Analytical 
Method8 Data Quality Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EPA Method 8330 
RCRA metals Defensible 2 None 
EPA Method 602onooo 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 None 
EPA Method 900.0 

, Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

The QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of one trip blank (for VOCs only) and one set of equipment blanks. No field duplicate 
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samples were collected at this site. No significant QA/QC problems were identified in the 
QA/QC samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1009 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1 009 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the SAP (SNUNM October 1999} and FIP (SNUNM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual model 
for DSS Site 1009, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data used to specifically determine the nature, migration rate, and extent of 
contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 009 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COGs and potential degradation products at DSS Site 1009. 

111.3 Rate of Contaminant Migration 

An inspection conducted inside Building 6620 on July 14, 1999, confirmed that the internal 
sump had been capped and/or filled with concrete at some point prior to the date of the 
inspection. The migration rate of COGs that may have been introduced into the subsurface via 
the internal sump at this site was therefore dependent upon the volume of aqueous effluent that 
may have been discharged to the environment from this system when it was operational. Any 
migration of COGs from this site after use of the unit was discontinued would have been 
predominantly dependent upon infiltrating precipitation. However, it is highly unlikely that 
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sufficient precipitation would have reached the depth at which COGs may have been 
discharged to the subsurface because Building 6620 covers the site. Analytical data generated 
from the soil sampling conducted at the site are adequate to characterize the rate of COG 
migration at DSS Site 1009. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected at the site from a single angled borehole 
drilled beneath the effluent release point (the drywall beneath the internal sump) to assess 
whether releases of effluent from the unit caused any environmental contamination. 

The DSS Site 1009 baseline soil samples were collected from directly beneath the internal 
sump, at sampling depths starting at 25 and 30 feet in the borehole, or 17.7 and 21.2 vertical 
feet bgs, respectively. The soil sampling borehole angle and bearing were designed to 
intercept the potential effluent release path vertically beneath the internal sump and associated 
drywall. This sampling procedure was required by New Mexico Environment Department 
(NMED) regulators and has been used at numerous DSS sites at SNUNM. The baseline soil 
samples are considered to be representative of the soil potentially contaminated with the COGs 
at this site and are sufficient to determine the vertical extent, if any, of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1009 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COGs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COCs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen fisted in Tables 4 and 5. 

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

Table 41ists the nonradiofogical COCs and Table 51ists the radiological COCs for the human 
health risk assessment at DSS Site 1009. All samples were collected at depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1 009 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNLJNM Concentration Less Than 

Concentration Background or Equal to the Applicable BCF 
(All Samples) Concentration SNLJNM Background (maximum 

coc (mg/kg) (mglkg)8 Screening Value? 
Inorganic 
Arsenic 4.12 4.4 Yes 
Barium 98.5 214 Yes 
Cadmium 0.19 J 0.9 Yes 
Chromium, total 10.4 15.9 Yes 
Chromium VI 0.02615e 1 Yes 
Cyanide 0.0633 J NC Unknown 
Lead 5.61 11.8 Yes 
Mercury 0.00452 J <0.1 Unknown 

Selenium 0.0765e <1 Unknown 

Silver 0.04255e <1 Unknown 
Organic 
Acetone 0.00431 J NA NA 
bis(2-Ethylhexvl) phthalate 0.0482 J NA NA 

Note: Bold indicates the COCs that exceed the b.ackground screening values and/or are bioaccumulators. 
8Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 
hHoward 1989. 
iMicromedex, Inc. 1998. 

aquatic) 

44c 
170d 
64C 
16c 
16c 

NC 
49c 

5,500C 

8oo1 

0.5c 

0.699 
851h 

Log K0 w 
(for organic 

COCs) 

-
-
-
-
-
-
-
-
-
-

-0.249 

I 7.6i 

NC = Not calculated. 

I 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
Yes 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0}. NMED = New Mexico Environment Department. 

I 

i 

BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 

Kow 
Log 
mg/kg 
NA 

= Milligram(s) per kilogram. 
= Not applicable. 

SNUNM = Sandia National Laboratories/New Mexico. 
J = Estimated concentration. = Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1009 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Maximum SNLINM Activity Less Than or 
Activity Background Equal to the Applicable 

(All Samples) Activity SNL/NM Background BCF 
coc (pCi/g) (pCi/a)a Screenina Value? (maximum aquatic) 

Cs-137 NO (0.031) 0.079 Yes 
Th-232 0.515 1.01 Yes 
U-235 NO (0.176) 0.16 No 
U-238 ____ NO (0.4_4) 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO () =Not detected above the MDA, shown in parentheses. 
NO () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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v. Fate and Transport 

The primary releases of COGs at DSS Site 1 009 occurred in the subsurface soil resulting from 
the discharge of effluents to the sump and drywell in Building 6620. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge occurred to subsurface soil beneath Building 6620, none of these mechanisms are 
considered to be of potential significance as transport mechanisms at this site. Because the 
sump is no longer active, additional input of water through infiltration from the drywell is not 
expected. Water received as precipitation (approximately 8.1 inches annually) will be diverted 
away from the site by the building; therefore, infiltration from this source is minimal. Because 
groundwater at this site is approximately 487 feet bgs, the potential for COGs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COGs at DSS Site 1 009 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of 
cyanide, the inorganic COGs are elemental in form and 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 COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (U-235), the aridity of 
the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms is expected to result in significant losses or transformations of the inorganic 
COGs. 

The organic COGs at DSS Site 1 009 are acetone and bis(2-ethylhexyl) phthalate. Organic 
compounds 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 COGs in the soil and the cover of Building 6620, the loss of acetone through 
volatilization is expected to be minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1009. COGs 
at this site include radiological and nonradiological inorganic and organic analytes. Wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of COGs is 
low, and loss through decay of the radiological COC is insignificant because of its long half-life. 

Table 6 
Summary of Fate and Transport at DSS Site 1009 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

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

Vl.1 Introduction 

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

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevantphysical characteristics 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 calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

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

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

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

V1.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1009. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1009 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both non radiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well; the dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
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Site 1 009 is approximately 487 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1009. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil i1!9_estion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 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. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

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

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1009 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, four constituents did not have quantified 
background screening concentrations. Two constituents were organic compounds that do not 
have corresponding background screening values. 

For the radiological COGs, one constituent (U-235) exhibited an MDA greater than its 
background screening value. 
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V1.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COGs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COGs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 
1997a), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment Information 
System (ORNL 2003) electronic databases. Dose conversion factors (DCFs) used in 
determining the excess TEDE values for radiological COGs 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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both the industrial and residential land-use 
scenarios. 

Vl.6.1 Exposure Assessment 

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

AU12-03/WP/SNL03:rs5445.doc B-15 840858.01 12101/03 4:23PM 



)> 

5 
1\) 

~ 
3l z 
8 

i 
~ 

OJ 
I .... 

(j) 

I 
~ 

~ 
8 
"" i\i w 

~ 

Table 7 
Toxicological Parameter Values for DSS Site 1009 Non radiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mglkg-d) Confidencea (mg/kg-dt1 

Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-49 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
Acetone 1 E-1c L 1 E-1 1 - -
bis(2-Ethylh~~lphthalate I 2E-21 - I 2E-21 - L 1.4E-21 

aconfidence associated with IRIS (EPA 2003} database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D = Not classifiable as to human carcinogenicity. 
C'foxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
9Toxicological parameter values from HEAST (EPA 1997a). 
'Toxicological parameter values from EPA Region 6 (EPA 2002a}. 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)"1 = Per milligram per kilogram day. 
ORNL = Oak Ridge National Laboratory. 
RfDinh =Inhalation chronic reference dose. 
Rf00 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 

SFinh 
(mglkg-dt1 

-
-
-
-

-
1.4E-21 

Cancer 
Classb 

D 
D 
D 
D 

D 

L -

ABS 

0.1d 
0.01d 
0.01d 
0.01d 

0.019 
0.019 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1009 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc {1/pCi) {1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

avu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SF ev = External volume exposure slope factor. 
SFinh =Inhalation slope factor. 
SF 0 =Oral (ingestion) slope factor. 

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

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1009 nonradiological COGs and an estimated 
excess cancer risk of 3E-1 0 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 10 shows that for DSS Site 1009 associated background 
constituents neither a quantifiable HI nor an estimated excess cancer risk for the designated 
industrial land-use scenario. 

For the radiological COGs, contribution from the direct g,amma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 2.9E-4 millirem (mrem)/year (yr). lh accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (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 DSS Site 1009 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 2.5E-9. 

For the non radiological COGs under the residential land-use scenario, the HI is 0.00 and the 
estimated excess cancer risk is 1 E-9 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
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Table9 
Risk Assessment Values for DSS Site 1009 Nonradiological COCs 

Maximum Industrial Land-Use 
Concentration Scenarioa 
(All Samples) Hazard 

coc (mg/kg) Index 
Inorganic 
Cyanide 0.0633J 0.00 
Mercury 0.00452 J 0.00 
Selenium 0.0765b 0.00 
Silver 0.04255b 0.00 
Organic 
Acetone 0.00431 J 0.00 
bis(2-Ethylhexyl) phthalate 0.0482 J 0.00 

Total 0.00 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 

Cancer 
Risk 

-
-
-
-

-
3E-10 

3E-10 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.00 -
0.00 -
0.00 -
0.00 -

0.00 -
0.00 1 E-9 

0.00 1E-9 

Risk Assessment Values for DSS Site 1009 Non radiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentration a Hazard 
coc (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
aoinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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Cancer 
Risk 

-
-
-
-

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -
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Table 10 shows that for the DSS Site 1009 associated background constituents, there is no 
quantifiable HI or estimated excess cancer risk. 

For the radiological COGs, the incremental TEDE for the residential land-use scenario is 
7.4E-4 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 009 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1009 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 ~.5E-9. The excess cancer risk from 
the nonradiological and radiological COGs 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 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section Vl.9, Summary. 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the nonradiological COGs under the industrial land-use scenario, the HI is 0.00 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 3E-1 0. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COGs there is neither a quantifiable HI nor an estimated excess cancer risk. The incremental 
risk is determined by subtracting risk associated with background from potential COG 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 quantifiable background screening 
values are assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 2.51 E-1 0 for the industrial land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health from 
nonradiological COGs considering an industrial land-use scenario. 

For radiological COGs under the industrial land-use scenario, the incremental TEDE is 
2.9E-4 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 2.5E-9. 

For the nonradiological COGs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guidance. The estimated excess cancer risk is 1 E-9. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COGs there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.00 and the 
incremental estimated cancer risk is 1.09E-9 for the residential land-use scenario. These 
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incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
7.4E-4 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 7.5E-9. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1009 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected from 
beneath the potential effluent release point 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 SNUNM procedures. Therefore, there is no uncertainty 
associated with the quality of the data used to perform the risk assessment at DSS Site 1009. 

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. Because the COCs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

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

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment 
Information System (ORNL 2003) electronic databases. Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000), 
the Risk Assessment Information System (ORNL 2003) or the EPA regions (EPA 2002a, 
EPA 2002b, EPA 2002c). Because of the conservative nature of the RME approach, 
uncertainties in toxicological values are not expected to change the conclusion ftom the risk 
assessment analysis. 

Risk assessment values for non radiological COCs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

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

12/1/2003 

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

Vl.9 Summary 

DSS Site 1 009 contains identified COGs consisting of some 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-10. 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 HI is 0.00, 
and the incremental estimated excess cancer risk is 2.51 E-10 for the industrial land-use 
scenario. The incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-9. 
Thus, excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the 
incremental estimated excess cancer risk is 1.09E-9 for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COG are 
much lower than EPA guidance values; the estimated TEDE is 2.9E-4 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 incremental estimated cancer risk value is 2.5E-9 for the industrial 
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario 
that results from a complete loss of institutional controls is 7 .4E-4 mrem/yr with an associated 
risk of 7.5E-9. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1 009 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 11. 
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Table 11 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1009, Building 6620 Internal Sump Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.51E-10 2.5E-9 2.8E-9 
Residential 1.09E-9 7.5E-9 8.5E-9 

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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1009. A component of the NMED 
Risk-Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment 
that corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment 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. 

Vll.2 Scoping Assessment 

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

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1009 are at depths greater than 5 feet bgs 
since the effluent release point at the bottom of the drywell started at approximately 9 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COGs are 
considered to be COPECs. 

AU12-03/WP/SNL03:rs5445.doc B-22 840858.01 12101/03 4:23PM 



RISK ASSESSMENT FOR DSS SITE 1009 

Vll.2.2 Bioaccumulation 

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

Vll.2.3 Fate and Transport Potential 

12/112003 

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

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 
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Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate} 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment'' (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative 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 radioactive 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 only, 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 Manual (ANL 1993} describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

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

C *IR*CF*EF*ED [ =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs * IR * EF *ED* (YvFor jpEF) 
I =------------~~~~~=-
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
C5 = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ __ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

12/112003 

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): 

where: 

C *IR*EF*ED I = --"-w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration {years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor {0.5 Um3) 
IRi =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 chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less {EPA 1991 ). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency {day/yr) 25oa.b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 3oa.b,c 30a,b,c 

70a,b,c 70 Adulta.b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time {days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,950a,b 10,95oa.b 

(=ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate {m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Chitda 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
{cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels {NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B {EPA 1991). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,95Qd 10,95Qd 

Inhalation Pathway 
Inhalation Rate (m3!yr) 7,30Qd.e 10,95oe 
Mass Loading for Inhalation g/m3 1.36 E-sct 1.36 E-5ct 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Graril(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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1.0 PROJECT BACKGROUND 

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

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1 001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included: 

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawing and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61; no evaluation of the remaining 60 systems was 
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necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the system did 
not exist, which decreased the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 SAP) (SNUNM October 
1999}, which was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A 
follow-on document, "Field Implementation Plan [FIP], Characterization of Non-Environmental 
Restoration Drain and Septic Systems," (OU 1295 FIP) (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by the NMED for each of the 60 DSS sites. The FIP was approved by the NMED in 
February 2002 (Moats February 2002}. 
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2.0 DSS SITE 1014: FORMER BUILDINGS T-12, T-42, AND T-43 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1014, the former 
Buildings T -12, T -42 and T -43 septic system. There are no known or specific environmental 
concerns at this DSS site. The assessment was conducted to determine whether contamination 
was released to the environment via the septic system present at the site. This report presents 
the results of the assessment and, based upon the findings, recommends a risk-based proposal 
for NFA for DSS Site 1014. The NFA proposal provides documentation that the site was 
sufficiently characterized and that no significant releases of contaminants to the environment 
occurred via the DSS Site 1 014 septic system, and that the site does not pose a threat to 
human health or the environment under either industrial or residential land use scenarios. 

Review and analysis of all relevant data for DSS Site 1014 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1014 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1014 is located in SNUNM Technical Area (TA)-V on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1 ). DSS Site 1014 is located approximately 450 feet southwest of the entrance to 
TA-V and 175 feet north of the east end of Building 6585 (Figure 2.2.1-2). As shown on 
Figure 2.2.1-2, the former septic system comprised a 2,500-gallon septic tank and adjacent 
seepage pit. Construction details are based upon engineering drawings (SNUNM January 
1987) and site inspections. The system received discharges from former Buildings T -12, T -42, 
and T -43, approximately 60 feet to the south. 

The surface geology at DSS Site 1 014 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the water 
table at this site. The alluvial fan materials originated in the Manzanita Mountains east of DSS 
Site 1014, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and 
exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation, and have moderate to low hydraulic conductivities 
(SNUNM March 1996). Vegetation primarily consists of desert grasses, shrubs, and cacti. 
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The ground surface in the vicinity of the site is flat to very slightly inclined to the west and is 
paved. The closest major drainage lies south of the site and terminates in a playa just west of 
KAFB. No perennial surface-water bodies are present in the vicinity of the site. Average annual 
rainfall in the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Infiltration of precipitation in unpaved areas is almost nonexistent as 
virtually all of the moisture undergoes evapotranspiration. The estimates of evapotranspiration 
rates for the KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 
1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,419 feet above mean sea level. Depth 
to groundwater is approximately 496 feet below ground surface (bgs) at the site. Groundwater 
flow direction is thought to be generally to the west in this area (SNUNM March 2002). The 
production wells nearest to DSS Site 1014 are KAFB-11, approximately 3 miles to the northeast, 
and KAFB-4, approximately 2.7 miles to the northwest. The nearest groundwater monitoring 
wells are TAV-MW8, approximately 270 feet to the northwest, and TAV-MW2, approximately 
270 feet to the south. 

2.2.2 Operational History 

Although no precise construction information is available, records indicate that former 
Buildings T-12, T-42, and T-43 were general office spaces discharging to the septic system prior 
to 1987. Because operational records were not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for the COCs most commonly found 
at similar test facilities. 

By June 1991, the septic system discharges were routed to the City of Albuquerque sanitary 
sewer system (Jones June 1991 ), and it is assumed that the septic system was abandoned at 
this time. The septic tank was inspected in 1996 with the intention of removing any remaining 
contents, but it was found to be empty and dry (Shain August 1996). The septic system was 
demolished sometime around 1997 and the area was paved over for a parking lot during the 
construction of Building 6585. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1014 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1014 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment activities have been conducted at the site. Waste characterization samples 
were collected from the septic tank in late 1990 or early 1991, September 1992, and June 
1995 (Investigation 1 ). Near-surface soil samples were collected from borings drilled 
through the center of, and beneath, the seepage pit location in July 1998 and August 1999 
(Investigation 2). Soil sampling was required by the NMED/HWB to adequately characterize the 
site, and was conducted in accordance with procedures presented in the OU 1295 SAP 
(SNUNM October 1999) and OU 1295 FIP (SNUNM November 2001) described in Chapter 1.0. 
These investigations are discussed below. 

3.2 Investigation 1-Septic Tank Sampling 

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

Waste characterization samples were collected from the septic tank in late 1990 or early 1991, 
September 30, 1992 (SNUNM June 1993), and June 23, 1995 (SNUNM December 1995). The 
1991 aqueous sample was analyzed for volatile organic compounds (VOCs), metals, oil and 
grease, phenolics, and gross alpha/beta activity. The 1992 sludge sample was analyzed by an 
off-site laboratory for metals, gross alpha/beta activity, and tritium. A portion of this sample was 
also sent to the on-site Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma 
spectroscopy analysis. The 1995 sludge sample was analyzed by an off-site laboratory for 
metals, isotopic plutonium, isotopic strontium, isotopic thorium, and isotopic uranium. A portion 
of this sample was also sent to the on-site RPSD Laboratory for gamma spectroscopy analysis. 
The analytical results are presented in Annex A. 

The septic tank was scheduled for cleaning in January 1996, but it was found to be dry and 
empty at that time (Shain August 1996). The system was subsequently demolished and 

\covered by a parking lot sometime in 1997, during the Building 6585 construction. 

3.3 Investigation 2-Soil Sampling 

In September 1995, the septic system was inspected and verified to consist of only a septic tank 
and seepage pit. The tank and seepage pit locations were surveyed using global positioning 
system equipment so the seepage pit could be relocated for later soil sampling, as the system 
was scheduled for demolition in conjunction with the Building 6585 construction. 

Using the previously surveyed seepage pit location, soil sampling was conducted in accordance 
with the rationale and procedures in the SAP approved in 1999 by the NMED (SNUNM October 
1999). On July 8, 1998, an initial round of soil samples for VOCs, semivolatile organic 
compounds (SVOCs), high explosive (HE) compounds, Resource Conservation and Recovery 
Act (RCRA) metals, gamma spectroscopy, and gross alpha/beta activity were collected from a 
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single boring beneath the seepage pit. On August 23, 1999, the same borehole location was 
sampled again for VOCs; polychlorinated biphenyls (PCBs), hexavalent chromium, and total 
cyanide. The soil boring location is shown on Figure 2.2.1-2. Figure 3.3-1 shows soil samples 
being collected at DSS Site 1014. A summary of the borehole sample depths, sample analyses, 
and sample dates are presented in Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. In the borehole drilled 
through the center of the seepage pit, the shallow sample interval started at the estimated base 
of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval started 5 feet 
below the top of the upper interval. Once the auger rig had reached the top of the sampling 
interval, a 1.5-inch inside diameter by 3-foot-long Geoprobe™ sampling tube lined with a butyl 
acetate (BA) sampling sleeve was inserted into the borehole and hydraulically driven downward 
3 feet to fill the tube with soil. 

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

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

Soil samples were submitted to the SNUNM ER Chemistry Laboratory (ERCL) for HE, and 
RCRA metals analyses, and to the SNUNM RPSD Laboratory for gamma spectroscopy 
analyses. Samples for VOCs, SVOCs, PCBs, cyanide, hexavalent chromium analyses, and 
gross alpha/beta activity were sent to General Engineering Laboratories, Inc. All samples were 
documented and handled in accordance with applicable SNUNM Operating Procedures and 
transported to on- and off-site laboratories for analysis. 

Samples were analyzed for VOCs by U.S. Environmental Protection Agency (EPA) Method 
8260; SVOCs by EPA Method 8270; PCBs by EPA Method 8082; HE compounds by EPA 
Method 8330 (EPA 8095 equivalent at the on-site ERCL); RCRA metals and hexavalent 
chromium by EPA Methods 6010A/6020/7471A and 7196A; total cyanide by EPA Method 
9012A; gamma spectroscopy by EPA Method 901.1 (or equivalent at the on-site RPSD 
Laboratory); and gross alpha/beta activity by EPA Method 900.0, or equivalent (EPA November 
1986}. 
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Figure 3.3-1 
Collecting Soil Samples from Beneath the Former Buildings T-12, T-42, and 
T-43 Septic System Seepage Pit, DSS Site 1014, TA-V. August 23, 1999 
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Table 3.3-1 
Summary of Soil Samples Collected at Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Sampling 
Area Analytical Parameters 

Seepage Pit VOCs 

bgs 
DSS 
ft 
HE 
PCB 
RCRA 
svoc 
voc 

SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Total Cyanide 
Gamma Spectroscopy 

-- Gross ~lpha/l3eta Activity 

= Below ground surface. 
= Drain and Septic Systems. 
=Foot (feet). 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 

Number of 
Borehole 
Locations 

1 
1 
1 
1 
1 
1 
1 
1 
1 

Top of Sampling 
Intervals in Each Total Number of 

Borehole Total Number of Duplicate Date Samples 
(ft bgs) Soil SamQies Samples Collected 
14, 19 2 0 08"23-99 
14, 19 2 0 07-08-98 
14, 19 2 0 08-23-99 
14, 19 2 0 07-08-98 
14, 19 2 0 07-08-98 
14, 19 2 0 08-23-99 
14, 19 2 0 08-23-99 
14, 19 2 0 07-08-98 
14, 19 2 0 

- --
07-08-98 

I 



3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 014 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 

VOC analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.3.2-1. Method detection limits (MDLs) for the VOC analyses are presented 
in Table 3.3.2-2. The analytes 2-butanone (4.6 J [estimated concentration] micrograms 
[Jlg]/kilogram [kg]) and toluene (2.7 Jlg/kg) were detected in the sample collected at a depth of 
14 feet bgs. Even though these compounds were not detected in the associated trip or 
equipment blanks, they are common laboratory contaminants and may not be indicative of soil 
contamination at this site. 

SVOCs 

SVOC analytical results for the two soil samples collected from the seepage pit borehole 
are presented in Table 3.3.2-3. MDLs for the SVOC analyses are presented in Table 3.3.2-4. 
No SVOCs were detected in either of the soil samples. The analyte 4-chloro-methylphenol 
(1.69 J Jlg/liter [L]) was detected in the equipment blank. 

PCB analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.3.2-5. MDLs for the PCB analyses are presented in Table 3.3.2-6. No 
PCBs were detected in either of the soil samples. 

HE analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.3.2-7. MDLs for the HE analyses are presented in Table 3.3.2-8. No HE 
compounds were detected in either of the soil samples. 

RCRA Metals and Hexavalent Chromium 

RCRA metals and hexavalent chromium analytical results for the two soil samples collected 
from the seepage pit borehole are presented in Table 3.3.2-9. MDLs for the metals analyses 
are presented in Table 3.3.2-10. Arsenic slightly exceeded the 4.4 milligrams (mg)/kg NMED
approved background concentration in both samples, with values of 4.5 and 4.7 mg/kg. All 
other metal detections were below their NMED-approved background concentrations. 
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Table 3.3.2-1 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014} 

Confirmatory Soil Sampling, VOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
602763 T12/T 42/T 43-SP1-BH 1-14-S 14 
602763 T12/T42/T43-SP1-BH1-19-S 19 

Quality Assurance/Quality Control Samples (Jlg/L) 
602763 T12/T 42/T 43-SP1-EB NA 
602763 T12/T 42/T 43-SP1-TB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

VOCs (EPA Method 8260a) (Jlg/kg) 

2-Butanone Toluene 
4.6 J (5 

ND (3.2) ND (0.9) 

ND (5.9) ND (0.5) 
ND (5.9) I ND (0.5) 

2.7 

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

MDL = Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND () =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
TB =Trip blank, 
VOC =Volatile organic compound. 
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Table 3.3.2-2 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, VOC Analytical MDLs 

AU8-03fWP/SNL03:r5366 

August 1999 
(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte {j.tg/kg) 
Acetone 10.3 
Benzene 0.5 
Bromodichloromethane 0.1 
Bromoform 0.3 
Bromomethane 0.3 
2-Butanone 3.2 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chloroethane 0.3 
Chloroform 0.1 
Chloromethane 0.2 
Dibromochloromethane 0.2 
1, 1-Dichloroethane 0.1 
1 ,2-Dichloroethane 0.2 
1, 1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.1 
trans-1 ,2-Dichloroethene 0.1 
1 ,2-Dichloropropane 0.2 
cis-1 ,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethyl benzene 0.3 
2-Hexanone 2.8 
Methylene chloride 1.4 
4-methyl-, 2-Pentanone 3.1 
Styrene 0.3 
1,1 ,2,2-Tetrachloroethane 0.6 
Tetrachloroethane 0.4 
Toluene 0.9 
1,1, 1-Trichloroethane 0.1 
1 , 1 ,2-Trichloroethane 0.3 
Trichloroethane 0.3 
Vinyl acetate 2.1 
Vinyl chloride 0.4 
Xylene 0.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J,Lg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.3.2-3 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, SVOC Analytical Results 
July 1998 

(Off-Site Laboratory) 

SVOCs 
(EPA Method 8270a} 

Sample Attributes (f.lg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 4-Chloro-3-methylphenol 
600447 T12/T 42ff 43-SP1-BH1-14-S 
600447 T12ff 42ff 43-SP1-BH 1-19-S 

Quality Assurance/Quality Control Samples (f.lg/L) 
600446 T12/T 42ff 43-SP1-EB 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH 
DSS 
EB 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
= Equipment blank. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 

14 ND (1701 
19 ND (170) 

NA 1.69 J (4 

ID 
J() =The reported value is greater than or equal to the MDL but is less than the practical 

MDL 
f.lQ/kg 
f.lg/L 
NA 
ND () 
s 
SP 
SVOC 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Seepage pit. 
= Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014} 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

AnaiY!_e (~-tQ/kg}_ 
Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo(a)anthracene 170 
Benzo(a)pyrene 170 
Benzo(b )fluoranthene 170 
Benzo(g,h,i)perylene 170 
Benzo(k)fluoranthene 170 
Benzoic acid 330 
Benzyl alcohol 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chlorobenzenamine 330 
bis(2-Chloroethoxy)methane 170 
bis(2-Chloroethyl)ether 170 
bis-Chloroisopropyl ether 170 
4-Chloro-3-methylphenol 170 
2-Chloronaphthalene 170 
2-Chlorophenol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene 170 
m,p-Cresol 170 
o-Cresol 170 
Dibenz(a,h)anthracene 170 
Dibenzofuran 170 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 170 
1 A-Dichlorobenzene 170 
3,3' -Dichlorobenzidine 830 
2,4-Dichlorophenol 170 
Diethylphthalate 170 
2,4-Dimeth_ylp_henol 170 
Dimethylphthalate 170 
Di-n-butyl phthalate 170 
2,4-Dinitrophenol 330 
Dinitro-o-cresol 170 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 170 
Di-n-octyl phthalate 170 
1 ,2-Diphenylhydrazine 170 
bis(2-Ethylhexyl) phthalate 170 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 

AU8-03NVP/SNL03:r5366 

July 1998 
(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (!Jg/kg) 
Fluoranthene 170 
Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexach lorocycloQentadiene 170 
Hexachloroethane 170 
lndeno(1 ,2,3-c,d)pyrene 170 
lsophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitrobenzene 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodigropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1 ,2,4-Trichlorobenzene 170 
2,4,5-T richlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
!Jg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-5 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Number!' ERSample ID Depth(ft) _(llg/kg) 
602763 T12/T 42/T 43-SP1-BH1-14-S 14 ND 
602763 T12/T 42/T 43-SP1-BH1-19-S 19 NO 

Quality Assurance/Quality Control Samples (1-1g/L) 
602763 T12/T 42/T 43-SP1-EB NA ND 

aEP A November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft =Foot (feet). 
ID =Identification. 
MDL = Method detection limit. 
119/kg = Microgram(s) per kilogram. 
11g!L = Microgram(s) per liter. 
NA =Not applicable. 
NO = Not detected above the MDL. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.3.2-6 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analvte (J.tg/kg) 
Aroclor-1 016 24.3 
Aroclor-1221 56.4 
Aroclor-1232 32.6 
Aroclor-1242 33.4 
Aroclor-1248 18.1 
Aroclor-1254 23.3 
Aroclor-1260 18.9 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.3.2-7 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, HE Analytical Results 
July 1998 

(On-Site Laboratory) 

SamQie Attributes HE 
Record Sample (EPA Method 833oa) 

Numberb ER Sample ID Depth (ft) (mg/kg) 
600446 T12ff 42ff 43-SP1-BH1-14-S 14 ND 
600446 T12ff 42ff 43-SP1-BH1-19-S 19 ND 

Quality Assurance/Quality_ Control Samples (J..tg/L) 
600446 T12ff 42ff 43-SP1-EB NA NO 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER =Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
MDL = Method detection limit. 
J.tg/L = Microgram(s) per liter. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NO =Not detected above the MDL 
S = Soil sample. 
SP =Seepage pit. 
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Table 3.3.2-8 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, HE Analytical MDLs 
July 1998 

(On-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (mg/kg) 
2-Amino-4,6-dinitrotoluene 0.12-0.13 
4-Amino-2,6-dinitrotoluene 0.1-0.11 
1 ,3-Dinitrobenzene 0.072-0.076 
2,4-Dinitrotoluene 0.24-0.25 
2,6-Dinitrotoluene 0.28-0.29 
HMX 0.12-0.13 
Nitrobenzene 0.16-0.17 
2-Nitrotoluene 0.14-0.15 
3-Nitrotoluene 0.14-0.15 
4-Nitrotoluene 0.12-0.13 
Pentaerythritol tetranitrate 0.33-0.35 
RDX 0.18 
1 ,3,5-Trinitrobenzene 0.1-0.11 
2,4,6-Trinitrotoluene 0.28-0.29 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
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Table 3.3.2-9 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, Metals Analytical Results 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes Metals (EPA Methods 6010N7471/6020/7196Aa) (mg/kg) 

Sample 

Depth 

Record Numberb ER Sample ID (ft) Arsenic Barium Cadmium Chromium Chromium (VI) Lead Mercury 

600446, 602763 T121T42/T 43-SP1-BH1-14-S 14 4.5 150 0.096 J (0.16) 9.6 0.0401 J (0.2) 6.9 ND (0.04) 

600446,602763 T12/T 42/T43-SP1-BH1-19-S 19 4.7 160 0.11 J (0.17) 14 ND (0.0338) 7.9 ND (0.043) 

Background Concentration (Southwest Area Supergroup)c 4.4 214 0.9 15.9 1 11.8 <0.1 

Quality Assurance/Quality Control Samples (~giL) 

Selenium 

ND (0.3) 

0.36 J (1.3} 

<1 

600446 I T12/T42/T43-SP1-EB I NA I ND (3.4) I 6.7 J (16) I ND (0.23) I 9.8 J (34) I ND (0.006) H I 13 I ND (0.23 J) I ~_p (_1_.7) 

Note: Values in bold exceeded background soil concentrations. 
aEPA November 1986. 
b Analysis request/chain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
H = The holding time was exceeded for the associated sample analysis. 
ID = Identification. 
J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
J.Lg/L = Microgram(s) per liter. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 

--·-

Silver 

ND (0.04) 

ND (0.043} 

<1 

ND (0.23) 



Table 3.3.2-10 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

EPA Method 6010N6020/7196A/7471Aa 
Detection Limit 

Analyte (mg/kg} 
Arsenic 0.6-0.65 
Barium 0.5-0.54 
Cadmium 0.04-0.043 
Chromium 0.7-0.75 
Chromium (VI) 0.0338-0.0341 
Lead 0.3-0.32 
Mercury 0.04-0.043 
Selenium 0.3-0.32 
Silver 0.04-0.043 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the seepage pit 
borehole are presented in Table 3.3.2-11. MDLs for the cyanide analyses are presented in 
Table 3.3.2-12. No cyanide was detected in either soil sample. 

Radionuclides 

Gamma spectroscopy analytical results for the two soil samples collected from the seepage pit 
borehole are presented in Table 3.3.2-13. No readings above NMED-approved background 
were detected in either sample. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected from the seepage 
pit borehole are presented in Table 3.3.2-14. No elevated readings of gross alpha/beta activity 
were detected in either sample. These results indicate no significant levels of radioactive 
material in soil at the site. 
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Table 3.3.2-11 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Total Cyanide 
(EPA Method 9012Aa} 

Sample Attributes (m_g/kg) 
Record Sample 

Numberb ER Sample 10 Depth (ft) Total Cyanide 
602763 T12!T 42fT 43-SP1-BH1-14-S 14 NO 
602763 T12!f 42fT 43-SP1-BH 1-19-S 19 NO 

Quality Assurance/Quality Control Samples (mg/L) 
602763 T12!T 42fT 43-SP1-EB NA NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EB =Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDL =Method detection limit. 
mg/kg = Milligram(s} per kilogram. 
mg/L = Milligram(s) per liter. 
NA =Not applicable. 
NO =Not detected above the MDL. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.3.2-12 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Detection Limit 

Analyte (mg!kg) 
Total Cyanide 0.138-0.139 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.3.2-13 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 

Sample Attributes 

Record Sample 
Numbe~ ER Sample 10 Depth (ft) 

600448 T12/42/43-SP1-BH1-14-S 14 

600448 T12/42/43-SP1-BH 1-19-S 19 

Background Concentration-Southwest Ar~ S!Jpergroupc 

aAnalysis requesVchain-of-custody record. 
~wo standard deviations about the mean detected activity. 
coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification . 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Plcocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetected results. 

July 1998 
(On-Site Laboratory) 

Activity (pCilg) 

Cesium-137 Thorium-232 Uranium-235 

Result Error!> Result Errorb Result Error!> 

0.00475 0.00778 0.811 0.394 NO (0.0628) --
NO (0.0164) -- 0.804 0.356 NO (0.0665) --

0.079 NA 1.01 NA 0.16 NA 

--

Uranium-238 

Result Error!> 

NO (0.341) --
NO (0.225) --

1.4 NA 
- -



Table 3.3.2-14 
Summary of Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
July 1998 

(Off-Site Laboratory) 

Sam~le Attributes Activity (pCi/g) 
Record Sample Gross Alpha Activity Gross Beta Activity 

Numbera ER Sample ID Depth (ft) Result Errorb Result 
600447 T12/T 42/T 43-SP1-BH1-14-S 14 6.23 2.8 17.1 
600447 T12/T 42/T 43-SP1-BH1-19-S 19 11.1 4 18.7 

aAnalysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Errorb 
3.66 
3.82 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included sample duplicates and matrix spike/matrix spike 
duplicates. Samples were shipped to the laboratory in batches of 20, so that any one shipment 
might contain samples from several sites. Aqueous equipment blanks (EBs) were collected at 
an approximate frequency of 1 per 20 samples and sent to the laboratory. EBs were analyzed 
for the same analytical suite as the soil samples in that shipment. Aqueous trip blanks (TBs) 
were used for VOC analysis only, and were included in every sample cooler containing VOC soil 
samples. The analytical results for the EB and TB samples appear on the data tables for the 
last site sampled in any one shipment, although the results were used in the data validation 
process for all the samples in that batch. 

An aqueous TB and EB were collected during the soil sampling at DSS Site 1014. The trip 
blank was analyzed only for VOCs, while the equipment blank was analyzed for VOCs, 
SVOCs, PCBs, HE compounds, metals, hexavalent chromium, and total cyanide. As shown on 
Table 3.3.2-1, no VOCs were detected in either the TB or EB samples. The SVOC analysis of 
the EB (Table 3.3.2-3) detected 1.69 J ~g/L of 4-chlor-3-methylphenol. Table 3.3.2-5 and 
Table 3.3.2-7 show that no PCBs or HE compounds were detected in their respective EB 
sample analyses. Table 3.3.2-9 shows that trace amounts of barium (6.7 J ~g/L), chromium 
(9.8 J ~giL), and lead (13 ~g/L) were detected in the EB sample. No hexavalent chromium was 
detected; however, the sample was analyzed outside of the specified holding time. As shown 
on Table 3.3.2-11, no cyanide was detected in the EB sample. 

No duplicate soil samples were collected at this site. 
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All laboratory data were reviewed and verified/validated according to Data VerificationNalidation 
Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for Chemical 
and Radiochemical Data, AOP 00-03, Rev. 0 (SNUNM December 1999). In addition, SNUNM 
Department 7713 (RPSD Laboratory) reviewed all gamma spectroscopy results according to 
"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 
1996). Annex B contains the data validation reports for the samples collected at DSS Site 1014. 
The data are acceptable for use in the DSS Site 1014 NFA proposal. 

3.4 Site Sampling Data Gaps 

Analytical data from the site assessment are sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of 
DSS Site 1 014. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1014, the former Buildings T-12, T-42, and T-43 septic 
system, is based upon the COGs identified in the soil samples collected from beneath the 
seepage pit at this site. This section summarizes the nature and extent of contamination and 
the environmental fate of the COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1014 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. Low concentrations of two VOCs, 2-butanone 
and toluene, were detected in one of the two samples collected. There were no SVOCs, PCBs, 
HE compounds, cyanide, or hexavalent chromium detected in any of the soil samples collected 
at this site. Arsenic was the only RCRA metal detected at concentrations above the NMED
approved maximum background concentration for SNUNM Southwest Area Supergroup soils 
(Dinwiddie September 1997). If metal concentrations exceeded the maximum background 
screening value, or the nonquantifiable background value, then they were carried forward in the 
risk assessment process. None of the four representative gamma spectroscopy radionuclides 
were detected above their approved background activities. Finally, gross alpha/beta activity did 
not indicate any significant radioactive contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent 
discharged from the septic system seepage pit. Possible secondary release mechanisms 
include the uptake of COGs that may have been released to the soil beneath the seepage pit 
(Figure 4.2-1 ). The depth to groundwater at the site (approximately 496 feet bgs) most likely 
precludes migration of potential COGs into the groundwater system. The potential pathways to 
receptors include soil ingestion, dermal contact, and inhalation, which could occur as a result of 
rec~ptor exposure to contaminated subsurface soil at the site. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential land 
use scenarios. Annex C provides additional discussion on the fate and transport of COGs at 
DSS Site 1014. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1014. Only minor VOC and arsenic 
contamination was found in soil samples collected at this site. All potential COGs were retained 
in the conceptual model and were evaluated in both the human health and ecological risk 
assessments. The current and future land use for DSS Site 1014 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation for 
all applicable pathways; however, this is a realistic possibility only if contamin~ted soil is 
excavated at the site. The major exposure route modeled in the human health risk assessment 
is soil ingestion for COGs. The inhalation pathway is included because of the potential to inhale 
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Conceptual Site Model Flow Diagram for Former Buildings T-12, T-42, and T-43 
Septic System, DSS Site 1014 
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Table 4.2-1 
Summary of Potential COGs for Former Buildings T-12, T-42, and T-43 Septic System (DSS Site 1014) 

Number of 
COCType Samples8 

VOCs 2 
2 

SVOCs 2 
PCBs 2 
HE 2 
RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 2 

Gross Beta 2 

8 Number of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COGs Greater 
than Backaround 

2-Butanone 
Toluene 

None 
None 
None 

Arsenic 
None 
None 
None 
None 
None 

Maximum 
Background 

Limit/Southwest Maximum 
Area Super Groupb Concentrationc 

(ma/ka) (mg/kg) 
NA 0.0046 
NA 0.0027 
NA NA 
NA NA 
NA NA 
4.4 4.7 
NA NA 
NA NA 
NA NA 
NA 11.1 

NA 18.7 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mg/kg) 
0.0031 
0.0016 

NA 
NA 
NA 

4.60 
NA 
NA 
NC1 

NC1 

NC1 

Number of 
Samples Where 

Background 
Concentration 

Exceeded9 

1 
1 

None 
None 
None 

2 
None 
None 
None 
None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetected 
results, divided by the number of samples. 
9 See appropriate data table for sample locations. 
fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



dust and volatiles; the dermal pathway is included because of the potential for receptors to be 
exposed to the contaminated soil. 

No pathways to groundwater are considered, and no intake routes through flora or fauna are 
considered appropriate for either the industrial or residential land use scenario. Annex C 
provides additional discussion of the exposure routes and receptors at DSS Site 1014. 

4.3 Site Assessments 

Site assessment at DSS Site 1014 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the risk assessment results, and Annex C 
presents the risk assessment performed for DSS Site 1014. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1014 poses no significant threat to human health 
under either the industrial or residential land use scenarios. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1014 were found to be insignificant, as no pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1014. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1014 has been recommended for an industrial land use scenario (DOE et al. 
September 1995). Because organic compounds and metals are present, it was necessary to 
perform a human health risk assessment analysis for the site, which included all COGs 
detected. Annex C provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land use scenarios. 

In summary, the HI calculated for the COGs is 0.02 at DSS Site 1014 under the industrial land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The estimated 
excess cancer risk is 3E-6 for DSS Site 1014 COGs under an industrial land use setting. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. There is no incremental excess cancer risk. Both the incremental HI and excess cancer 
risk are below NMED guidelines. 
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In summary, the HI calculated for the COGs is 0.22 at DSS Site 1014 under the residential land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COG risk (without rounding), is 0.02. The excess 
cancer risk for DSS Site 1014 COGs is 1 E-S for a residential land use setting. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus, the excess cancer risk for this site is slightly above the suggested acceptable risk value. 
There is no incremental excess cancer risk. Both the incremental HI and the incremental 
excess cancer risk are below NMED guidelines. 

Though the estimated excess cancer risk is slightly above the NMED guideline for the 
residential land use scenario, a comparison of the maximum arsenic concentration (4.7 mg/kg) 
to the background screening value (4.4 mg/kg) and the range of arsenic background 
concentrations (0.033 to 17 mg/kg) indicates that the maximum concentration is most likely part 
of the background population. In addition, the calculated incremental excess cancer risk is zero. 
Thus, considering the background screening value, the range of background concentrations, 
and the incremental estimated excess cancer risk, the maximum arsenic concentration is not 
indicative of contamination .. There is no estimated excess cancer risk after the removal of 
arsenic from the risk assessment analysis; therefore estimated excess cancer risk is below 
NMED guidelines. 

For the radiological COGs, no constituents had minimum detectable activities or reported values 
greater than their respective background values; therefore no risk was calculated. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Nonradiological Radiological Total 
Scenario Risk Risk Risk 

Industrial NA NA oa 
Residential NA NA oa 

asince there was no incremental risk from either .nonradiological or radiological COGs, the total 
incremental risk was zero. 
COC = Constituent of concern. 
NA = Not applicable. 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the NMED 
Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" (NMED 
March 1998). An early step in the evaluation compared COG concentrations and identified 
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potentially bioaccumulative constituents (see Annex C, Sections IV Vl1.2, and Vll.3). This 
methodology also required developing a site conceptual model and a food web model, as well 
as selecting ecological receptors, as presented in the "Predictive Ecological Risk Assessment 
Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" (IT July 
1998). The risk assessment also includes the estimation of exposure and ecological risk. 

All COGs at DSS Site 1 014 are located at depths greater than 5 feet bgs. Therefore no 
complete ecological pathways exist at this site. As a consequence, a more detailed ecological 
risk assessment is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 014 poses insignificant risk to human health under both industrial and 
residential land use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because ecological results of the risk assessment summarized in Section 4.3.2.2 indicate that 
ecological risks at DSS Site 1014 are expected to be very low, a baseline ecological risk 
assessment is not required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1014 for the following' reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in soil at levels considered hazardous to human health for 
an industrial or residential land use scenario. 

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided above, DSS Site 1014 is proposed for an NFA decision 
according to 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 indicated that contaminants pose an acceptable level of risk under 
current and projected future land use" (NMED March 1998}. 
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ANNEXA 
Septic Tank Sampling Results 
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TABLE 28 

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA Ill AND COYOTE CANYON TEST FIELD 

SEPTIC TANK SAMPLING 

BUILDING T - 42 

SAMPLE NUMBERS SNLA00492.1, SNLA004922 

Parameter: Results Units 

VOLATILE ORGANICS 
Methylene Chloride 
Toluene 

INORGANIGS 
Oil and Grease 
Phenolics 

METALS 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Zinc 

RADIOLOGICAL 
Gross Alpha 
Gross Beta 

Project No. 301181.26.01 
FEG-88.027 

7.0 
37 

120 
0.34 

0.41 
0.0072 

0.015 
0.29 

0.033 
0.18 

0.0021 
1.9 

9.7 
34 

mg/1 
mg/1 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

pCi/1 
pCi/1 



Mobile Offices 231-234 and T12, T26, T42, and T43 
Area 3/5 

Sample 10 No. SNLA008603 
Tank 10 No. A089026R 

On September 30, 1992, sludge samples were collected from the septic tank serving Area 3/5 
Mobile Offices 231-234 and temporary buildings T12, T26, T42, and T43. Several metals 
that are regulated under the New Mexico Water Quality Control Commission Regulations, the 
City of Albuquerque sewer ordinance, and the Resource Conservation and Recovery Act were 
detected at low levels in the sludge: barium, cadmium, chromium, lead, mercury, and 
selenium. Additional sludge characterization may be needed to determine if the waste is a 
characteristic hazardous waste. Three additional metals that are only COA-regulated were 
detected in the sludge: copper, manganese, and zinc. 

During review of the radiological data, no parameters were measured at concentrations 
exceeding U.S. Department of Energy derived concentration guidelines or the investigation 
levels established during this monitoring effort. 

) 
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Results of Septic Tank Analyses• 
(Sludge Sample) 

Building NoJArea: M0231-234, T12, T26, T42, and T43; A3/5 

Tank ID No.: #AD89026R 

Date Sampled: 9/30/92 

Sample ID No.: SNLA008603 

I I Measured I ±2 Sigma 
Analytical Parameter Concentration Uncertainty 

Water Content 88 NA 

Arsenic NO (4.0) NA 

Barium 280 NA 

Cadmium 0.89 NA 

Chromium 8.8 NA 

Copper 225 NA 

Lead 16.7 NA 

Manganese 107 NA 

Mercury 1.2 NA 

Nickel -- NA 

Selenium 2.9 NA 

Silver NO (8.1) NA 

Thallium NO (4.0) NA 

Zinc 702 NA 

Gross Alpha OE+01 2E+01 

Gross Beta -3+E01 4E+01 

Gross Alpha 1E+01 2E+01 

Gross Beta OE+01 4E+01 

Gross AIJ?ha 1E+01 2E+01 

Gross Beta OE+01 4E+01 

Gross Alpha 2E+01 2E+01 

Gross Beta -2E+01 3E+01 

Tritium -1 E+02 3E+02 

Bismuth-21 4 <0.0441 NA 

Cesium-137 <0.0127 NA 

Potassium-40 0.196 0.0485 

Lead-212 0.0450 0.00693 

Lead-214 0.0857 0.00963 

Radium-226 0.161 0.105 

Thorium-234 <0.250 NA 

Thallium-208 <0.0127 NA 

"Note that gamma spectrum results are given tor weight of sludge. 
ND =Not Detected 
NA = Not Applicable 
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II Units I 
0/o 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCi!L 

pCi/g 

pCi!g 

pCilg 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 
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RESULTS OF SEPnC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: T-12/42/43 

Sample ID Number: 024420 

Date Sampled: 06-23-95 

Percent Moisture: Not Re~orted 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL) Lim if! Limit" Comments 

Metals (60100470) (mg/kg) (mg/kg) (mg/L) (mg/L) 

Arsenic 4.6 1.0 0.1 2.0 

Barium 170 20.0 1.0 20.0 

Cadmium NO 0.50 0.01 2.8 

Chromium 10.1 2.0 0.05 20.0 

Copper 60.9 2.5 1.0 16.5 

Lead 9.0 0.30 0.05 3.2 
- -

Manganese 207 1.5 0.2 20.0 

Nickel 10.4 4.0 0.2 12.0 

Selenium NO 0.50 0.05 2.0 

Silver 1.1 1.0 0.05 5.0 

Thallium 1.1 1.0 NR NR 

Zinc 113 2.0 10.0 28.0 

Mercury 0.20 0.10 0.002 0.1 

Notes: 
a New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8·9·3 M - maximum allowable concentration for 
grab sample. 
DL = Detection limit indicated on laboratory report. 
I DL = Instrument detection limit. 
NO = Not detected above DL indicated. 
NR = Not regulated. 
1TO =Total toxic organics. 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: T-12142143 

Sample ID Number: 024420 

Date Sampled: 6-23-95 

Percent Moisture: Not ReQf!rted 

NM Discharge 
Parameter Result MDA Critical Level Limit" Comments 

Isotopic Analyse$> (pCVg :2-<s) (pCVg) (pCVg) (pCi/L) 

Plutonium-239/240 0.003 ± 0.003 0.006 0.004 NR 

Plutonium-238 0.003 ± 0.004 0.008 0.005 NR 

Strontlum-90 0.003 ± 0.003 0.151 0.07 NR 

Thorlum-232 0.23 ± 0.05 0.01 0.008 NR 

Thorlum-230 0.45 ± 0.08 0.01 0.008 NR 

Thorium-228 0.22 ± 0.05 0.02 0.011 NR 

Uranium-238 1.14 ± 0.24 0.03 0.022 NR 

- -
Uranlum-235/236 0.20 ± 0.08 0.04 0.028 NR 

Uranlum-234 1.86 ± 0.37 0.04 0.025 NR 

Notes: 
8 New Mexico Water Quality Control Commission Regulations (1990); Section 3-103. 
b Isotopic uranium analyzed by NAS-NS-3050; plutonium by SL 13028/SL 13033; strontium by 7500-SR; thorium by NAS-NS-3004. 
MDA = Minimum detectable activity. 
NR = Not regulated. 

Ali9-951WP/SNL:T3818-36/1 301455.221.07.000 9-29·95 3:58pm 



6644 I 2/20 I 9 Drums 

6650 • 2/21 I 16 Drums I 

6589 I 2/22 &2/27 I 18 Drums 

6584N I 2127,2/29 I 40 Drums 

-- ~ QISEPTICJllSII.rlfJS 

I 

I 

I 

I 

Septic Tanks Pumped 
Project#; 301455.316.03.000 

395 gallons I 0.5 inch I 40 gallons I 

710gallons l 0.5 inch I 65 gallons I 

790 gallons I <1.5 inches I 155 gal. (est.) I 

1800 gallons ! <4 inches I 315 gal. (est) I 

-e1 

MS, DB, DT 

MS DB, DT 

MS, DB, DT 

MS, DB, DT 

., 
rn 
tx:J 

I 
I"\.) 
w 

I 
I"\.) 
0 
0 
0 

~ 
0 

0 
w 
U1 
0) 

""0 
:::s:: 

., 
::I> 

I Rinsed, 35 gallons of water used~ ~ 
to decon hoses and pump. $=> 

1 
..... ~--. __ gallons water u 

decon hoses and. 
Rinsed, added water from Bldg. 

I while pumping. Deconed pump 
and hose with 25 gal. of bleach 

water. 
Rinsed tank. Deconed pump 

1 and hoses with 9 0 gal. of bleach 
water. 

""0 

0 
w 

e 



ANNEX B 
Soil Sample Data Validation Results 



Site: (0 I A.JtJA -£~ ~h·c.. Fr·e(cft 

,\R COC· 6 ()()'{'-( fl D:11a Classification· Dv-'2... 
Sample· 

I I DV I Fracrion No. Analysis Qualifiers Comme:m 

El!- •zqr- sbs-ei/ 
-f& . 6 7-6'1- ( 82... 

~ I ;r,~ ·6~ L/-thDV q -

J ' 
'j , 7LfLfo-1q- ~ I AL- 2. 

~ f ""T'f'io-•n- 3 B"Z. ~ 
I ·~ 1'{ 3~-'?l-1 B2. 

) +' s-</-~-7 ~1.. 

~ f 7Lf 39-~7-6 
UT 

! A,Az.. 

J::R-•2.•'>-S6~ f 
-TB 75"'-CJ9- z... Bt 

I '· 

~ I 

.1 c
11
U 

]f.. ~ 
I / --
I --/ 
Sample :"o .. l'raction No.- This value is located on the Chain of Custody in the ER Sampie ld field. 

Analysis -l'se valid test methods pro,·ided below or if the result applies to an indiYidual ar:al:1e within a test method. 
use the CAS number from the anal~1ical data sheet 

DV Qualifiers- The entry will be taken from the list of ,·a lid qualifiers and associated com:nents. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list 

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

Test :\lethods- Anions_ CE. EPA60 I 0. EPA60~0. EPA-.no I. EPA SO 158. EPASOS I. EPAS260. EPA8260-M3. 
EPAS:iO. HACH_ALK. HACH_ 1\0:. HACH_?\03. ~IEKC_HE. PCBRISC 

R" '""" ,, /-d I Zi Dat~: --------------------------------

j; 
II 
li 
li 
II 

ii 

I 

I 
I 

I 
I 

! 
I 
I 

,. 



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

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

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

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 · Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

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

Jl The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an e~timated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

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

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

P2 Insufficient quality control data to determine laboratory precision. 

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

R 

u 

Ul 

UJ 

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

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

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

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

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



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1- DV1J 

Project Leader To"'Y £y k/ Project Name tor J..Jtt.-t - C. I?.. ~~··c h·e (J s 

AR/COC No. 6~oq'l6 Analytical lab E f!.C.L 

lu lhe lables below, mark any informalion lhal is missing or lncorrecl and give an explanalion. 

1.0 Analysis R . - --- - - _y---- d Chain of Custody Record 
line Comllete? 
No. Item Yes No If no, explain 
1.1 All items on COC complete - data entry clerk Initialed and dated ).)It Alol_ ~JlfL(,·CP.IoLe 
1.2 Container lype(s) correct for analyses requested - r 

1.3 Sample volume adequate for I and types of analyses r~uested -
1.~ Preservallve correct for analyses requested -
1.5 Custody records continuous and complete -
1.6 lab sample number(s) provided -
1.7 Condition upon receipt Information provided -
1.8 Tritium Screen data provided (Rad labs) JJA I ~af e;wpp(,·c.t).l,/e Jo(o..-1- ,eMfltt A 

-

line Complete? 
No. Item Yes No If no, explain 
2.1 Data reviewed, signature -
2.2 Dale samples received -
2.3 Method reference number(s) complete and correct --

Case No: 

SDGNo. 

( O(CI.J,-~0'\. 

2.~ Quality control dala provided (MB, LCS, LCD, Delecllon llmil) - U.D Allf CI01&c(v"l;J......,,·f-i.. ~u.ftJ-,·fltJ .!'a.-..JJI.r 
2.5 Matrix &flke/matrlx spike duplicate dala provided(lf requested) -
2.6 Narrative pr9vlded .__ 

2.7 TAT mel u.A 
2.8 Hold limes mel --'2.9 All requested result data provided -
Based on the review, this data package Is complete c::tYes 0No 

If no, provide : correction request tracking I and dale correclion request was submilled: -------

T()lt IJ,J.IIl 

ltc• 
All;._ ...... ,,l A 
Nuvcmhcr I1JCJS 

~/~f·'!S 

7Z?.. "3. Z.. 3o 

JJA ------

Resolved? 
Yes No 

I 

I 
---

I 
~-

Resolved? _I 
Yes No i 

---
--

-- --
--- ---· 
-- --
-- ·--· 

---= ·.· 

Reviewed by: dJL1~2L Dale: It I r(f(8 Closed by: Date· r-r,-r --------



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONN AUDA TION LEVEL 2-DV2) 

Project Name to I )jo..i- ER S-e.e~··c h·e. ldJ Page 1 of 5 
• 

CaseNumber ____ 7~2~Z~3~·~Z~3~o~--------~----~~--------------------~T----
Sample Numbers _.;;E;.:;;.~;,...-.:..;rz:..q..:.;:r;.._-..:S;...;b:.:~:..B~~--.::.SP:..f;..-..:B;.;.tl.;...f_-~,.:.'(.:.(..:-'..:.q.:..) _-s_,~,.....;;;E.:.~-·-• z.;...q;..:r;..-...;S::.-6:::.;s:..-.:::B=.r-__ - =E.=s:..:./...;T~8:......_ 

AR/COC No. P 004'"f ~ Analytical laboratory ___ t:;;;;;.;..~...;C;..;;L:;._ __ 

ARICOC No. Analytical laboratory--------

AR/COC No.---

ARICOC No.----

1 0 EVALUATION 

Analytical laboratory-------

Analytical laboratory--------

SOG No .. __ .:.;;JJ;.;,.A.:.._ __ 

SOG No .. _--------
SDG No .. _____ _ 

SOG No .. _____ ~ 

Item Yes No If no, Sample 10 NoJFract~Cn(s) and AnalysiS 

, ) Sample volume, container, and 
preservation corred? -

2) Holding times met tor all 
samples? --

3) Repon1ng units apprcpnate tor the 
matrix and mHt project-specific --requirements? 

4) Ouantitation limit met tor all 
samples? -

5) Accuracy Wl98-tZ. (~1-a.t~) =7 H9 (b,·a J..«( 
a) Laboratory control sample --- {,..,-q f... \. (b 

accur~ reponed and met for 
all samples? S"u- wttsor ( NOC) -'2. c.J,..(of'o~( 

b) Surrogate data reponed and 
met for all organic sampln ---analyzed by a gas chroma· 
tography technique? 

Reviewed by: 

Date: 
r 

AU2-MISNL:SOP3CW48.R1 

\ 



6) 

7) 

8) 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No H no. Sample 10 NoJFraction(s) and Analysas 

C) Matnx spike recovery data wrqe-r2 { ....... h-.L) -=7 H9 <D 
reponed and met tor all --- ) 1'78 -t<. ( ,_.,/-...( .( J ~ fk.. ® 
samples for which it was 

requested? 

Precasion .£_1 !.lOll,.. L-2. \ ~ ,.,_ vv . ... 
a) Laboratory control sample 

~ tA:A 2~/.ornPh~ 10. I c-
,d;) 

precision reponed and met tor -
all samples? 

b) Matrix spike duplicate RPO 
data reponed and met tor all ---samples for which it was 

requested? 

Blank data 

a) Method or reagent blank data 

reponed and met tor all ---samples? ·-

b) Sampling blank {e.g., field, {s..e-e c. 0 ....... ..-..1 &A f. S-e c • .J ,. D"'- ) <il> 
trip, and equipment) data 

reponed and met? I ---

Narrattve included, corr.c:t. and 

complete? .--- ....-

2.0 COMMENTS: AD items marked ·No· above must be explained in this section. For each item. give 
SNUNM 10 No. and the analysis, if 8PProPnate, ot all samples affected by the finding. 

, 
o..lr wed (_o.Af.to ( ( 1'..-1. ,·h. (i., J Q"'-Q ( (~ UJQS ~ t 

Reviewed by: 

Date: 

AI.J2--9<&1SNL:S0P3044B.R1 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONNAUOATION LEVEL 2-DV2) 

Project Name _....;1:.;;;0~1 .,.._IJ;..;..;;.;• "'-...;._-..;;;£~R....;.__~;;.._-.;.f.;..~....;; c;__.;...F.;..r·e,..:;;.{of.;:;:;..;..s __ _ P~ge 1 ot 5 

Case Number 72. ~ ~ . z:s.o 
Sample Numbers E.R -tz.qs-s 6 5'""8S'- 5 Pt-B HI -to{ f-rq )- S E. R -IZiis-- 5 6S'"BS"'- EB (-r8 

AR/COC No. 600lt''lb 

ARICOC No.--

ARICOC No.---

ARICOC No.----

Analytical laboratory _---:E:;;..;...I?._c.;;;t. ___ _ SOG No .. ___ JJ_A __ _ 

Analytical laboratory-------

Analytical laboratory-------

Analytical laboratory--------

SDG No .. _____ _ 

SDG No .. _____ _ 

SOG No .. _____ _ 

1 0 EVALUATION 

Item Yes No If no, Sample 10 NoJFractaon(s) and Analysis 

1) Sample volume, container, and -, 

preservation correct? --
2) Holding times met tor all 

samples? -
3) Report•ng units appropnate tor the 

matrix and meet project-specific 
requirements? ....---

4) Ouantitation limit met for all 
samples? --

5) Accuracy \J..)rqa-tz ( -...e +A ( d --:;.7 ffq 
a) Laboratory control sample 

~v-w9Ba 1 ( StJoc .) =-, 
accur~U:Y reponed and met tor -
all samples? z- c L.....lo~ ,aw .... o 1 CD 

( b) Surrogate data reponed and 
met tor all organic samples -analyzed by a gas chroma-
tography technique? 

Reviewed by: 

Date: 

ALI2-io&JSNL:SOP3Q4.18.A1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFJCAnONN ALIDA nON LEVEL 2-DV2) 

Page 2 ot 5 

Item Yes No H no. Sample 10 NoJFraction(s) and Analysas 

C) Matnx spike recovery data wr~e -rz .. (~f.tt.ls ) =1 f-19 (!) 
reponed and met tor all 

Sl'f8-f~ (-e. kls) ? Bo.. @ -samples tor which it was 

requested? 

6) Prectsion }Jo{- C<p p ( t' ('(). "(e 
a) Laboratory control sample 

WA precision reponed and met tor 

all samples? 

b) Matrix spike duplicate RPD 
data reponed and met tor all 

samples for which it was --requested? 

7) Blank data 

a) Method or reagent blank data 

reponed and met tor all ~ 
·-

samples? .. 

b) Sampling blank (e.g., field, ~e C...0""'-1.....-~ + ~cj,.,,.,_ 
trip, and equipment) data 

reponed and met? -
- - ·- ~"-- .. --· .. 

1--· 

8) Narrattve included, c:orr.et, and 

complete? -
2.0 COMMENTS: All items marked •No• above must be explained in this section. For each Item, give 
SNL!NM 10 No. and the analysis, if appropriate. of all samples affected by the finding. 

Reviewed by: 

Date: 

AL.J2-NISNL:SOP304CB.R1 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONN ALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

I 

Page 3 of 5 

ryt..,·s QA.ct ly '-e uJQ.J Aet dA-kc.-4d '"'" ~ ~fo~,· C{..q__cf 

£/l.- t2.qs- Sbs-as--- £8 --==7 ac~/r,.,..q , ~-c..k.(ol'o-'!-.-4-f.4.,/ p~(J 

bo.r t'l,..(,- 1 c_l...f'(1~t t'I..A,IN"\. 
1 

a .....c{ U!a.d • J) eJ k : J.Jo tJ oc /s 

~~~ rlt-~ ( h +or IAA4.-k(~ ~ ~ t-ec.-W a+ C.O""-t6-<.l-rol,.,A.J 

~rt.a.kr ~ s--x al'1.y b(c. ...... ~ (ooA-1-o.-....,·.....a..f..,'oo.t. 

Reviewed by: d.~I-ZL 
Date: 11/.r(f( s 

ALJ2-M.$NL:SOP30MB.R1 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONN AUDAnON LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only saf11)1esttractions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

/ 
I ,-It~ ~ 

~ 
(I\ / 

,.--of? S" ~ 
9' ~~ 

~/ 
v 

~ 
I~ 
·---·---....... 
QUALIFIERS: 

J • Estimated quantity (provide reason) 

8 • Contamination in blank (indicate which blank) 

P • Laboratory precision does not mHt criteria 

A • Reporting units inappropriate 

N • There is presumptive evidence of the presence 

of the material 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprec:iH. 

Reviewed by: 

Date: 

ALJ2-MISNL:SOP3CUG.R1 

C • Quantitation limit does not meet criteria 

A • Laboratory accuracy does not mHt criteria 

U • Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



-

I 

-~: 
' !Jrru"/'A 'C.. I D:1ta Class i ficntion: ov~··c.I 

~-----" Sllntple · 0 I DV " 
Fraction No. Analysis Qualif~rs Commems 

Ell. /1 ~S"- ~!>a 0-17 F .r-1111- $"~ ~ ee.-+r-#- + J.n-
T 1'/f.J. M ,/., . D 

o'lN3"- Dll . cZiJ:, 1 • k t fO 1( ~It-- ~ ~ fva ..j....,_ 

l~ ~ € A·fr'i'r -en PFl f HJ 'a~~ ,Z.<l t.._w &."( 

0 ~ tlo?- "t>J.. ':t (~ O..C:C"( ~ (( Q, ...... +-. 
5 <Lo... _! AU .J /..\. .t NQ 

E.~ tH.s-:- s-£.scr-srf- ~ '('t'~ " .r~ -:r ~(' "'" ..... 'r l-ev-. 

0114 q b- vo ).._ i'\ if. r.. i-+s 4.1\JJ ~ !> 

W\.JUt.. + E. p., ll'iS"-tT& Pfl.-~ 11 ~Vo<- I p. f I) c:lc-t~ ~'-«) + 
oil"";o1-oc~ ( M,.~ut .r~) vr C-r d-.cwtc. "'-rJ · ~.-~ 

\ ..... .- J,, __ 

Ef.· ft.C(i"'- W\:.)5~ -Pfj _ , s>oc: l f""J\1'£.,1 - ...... .(. -
(~~,o..~rr~ f~ 

).._ A 'i I,H'• \, I <t of v:r . 
o'-hlJ<fe -co}. 

\1-:]' .... .... -ll. ,, 
.,, q 

- p.,_~ l.f ~c~~Je. (._j ~ 
v -

- ~<- +fv,t (.[ . ~-AAA.. ~ ~ 

~4~~4~ I 

Sample No.IFI'lldion No.- This value is located on the Chain of Custody in ~e ER Sample Id field. 

Analysis- t:se ,·alid test methods pro,;ded below or if the result applies to an individual analyte within a test method. 
use me CAS number from the analytical data sheer. 

DV Qualifiers· The entty will be taken from the list of \1llid qualifiers and associated commenrs. If odler qualifi~rs 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

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

Test Methods- Anions_CE. EPA6010. EPA6020. EP.-\?470!1, EPA8015B. EPAS081. EPA8160. EPA8160-M3. 
EPA8270. HACH ALK. HACH N01, HACH N03. :O.tEKC HE. PCBRISC - - - - . 

Rc:vie\\c:d b~ : __ ....;L~_-_l..__-:..R __ rn_4Vo._"""L""""'"---Datc:: _____ t _'2..._-_
2_'-f_-_1_. _-s-,-___ _ 

.. 



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

A Laboratory accuracy and/or bias measurements for tbe associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

A 1 Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analytc present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in C<Jnjunction with odter qualifiers (i.e., A.!) 

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

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. · 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/l.:CSD) do not meet acceptance criteria. 

Pl Laboratory precision measure~ents for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

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

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

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

U 1 The analyte was also deteCted in a blank. The associated result is less than five 
times the concentration in any blank. 

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

*This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise lise Updated:March 10, 1998 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV·3) 

iOPS(.cf 
r-.o 
A::.achment C 
Fage95o( 115 
Jury 1954 

r' ~. 1 
Fage 1 of 1a 

SITE OR PROJECT t\J4t~ -t:1t )..-.f+rc. f,~ /J.1 _(SA¥PLE IDS I t:J <~ ~ 1 
ANALYTICAL LABORATORY C E L NO. OF SAMPLES S"P' A P...G o t 'r 

LABORATORY REP.RRT # q &0 1 1 ') lit I 'U(J 1jS" ~~·-------------
CASE NO. 

8 0 
HFI '- 1 q! ¢71S" ID 

&ao4'i1 
(p#O 41.-C, 
4-d-...Lf'?-6 

DATA ASSESSMENT SUMtAARY 

tfe~~:-rb'l;Jroblerr.s/c;ualifiations betcw {Action Items and Are2s of Conc::m) 

VOC SVOC FEST:FCB 

./ I ---1. HOLDING 1\14 
TIMES,"?RESE.=\V ATION 

./ 
2. GC.'MS INST. FEF;fORM. ./ 

3. CALISRATiONS.WINDOWS v ./ 

~- c!..ANKS ./ :r 
~ SUF.?.OGATES ./ ./ 
~- MATR!X S?lKE:lJUP .,/ T 
I. LASORATOiW CONTROL / ~j rJT 

SAMPLES 

8. INTE;::::NAL STANDARDS· 
/ .I 

9. COMPOUND ./ ./ 
IDENTIFiCATION 

10. SYSTEM PERFORMANCE / j 

11 . OVERALL ASSESSMENT / / ~~~ 

./ (check mark} - A:ceptable: Data had no problems or q>Jalified due to minor problems 
N • Data qualified due to major problems 
X· Froblems. but do not affect data 
Oualiiiers: J - EsUmate' 

UJ - Undetected. estimated 

7 

/ 

/ 
/ 

/ 

L 

AR::AS OF CONCERN: -------------------r--------""""-----------------------------

Reviewed By: 
Date:-

{_ T .rR Jt'tA-._L_ 
I "2. 1 2-'1{'16 

!.! ..,_c .......... _.. ... ----- ? l 
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P;;ge 100 el115 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification!Vafidation level3 DV-3) 

Page 2 of 18 

PROJECTtT ASK LEADER: s-<Z<> ·r-~ ,,£ ;, "'.Qt .. ., ( .rv ............ _\, 
"' 

"' " 
ACTION ITE.~S: 

t..R=.~s Or CONCE::.N: 

OVE::1AU .. DATA OUALI1'Y ASSESSMENT 

, 

Reviewed Sy: C l..-z9 Vl/li(IA.~ 
Date: · 1 l:lt·LI /y h 
:..: .. :z-s-:.\\'? SNL:SOP304-iC.R1 ( r 



ORGANIC DATA ASSESSMENT SUMMARY FOAM 
{Data VerificationiVafldation level3 OV-3} 

1.0 HOLDlNG TIMES AND PRESERVATION 

lndicc.te 1he hokf&ng time ai1eria below that was used to evaluate the samp!:s. 

SW-<346. 3rd. ed. 

~.JC 
r;;,g'i! u:1 at n.s 
J:.iy 1S$L 

Fc:g~ 3 of 18 

~her. ____________________________________________________ ___ 

Ust below samples that ~re over holding time criteria. 

SamptelO 

• I t 

~~· -------------~~1~~~-~-/_· ____ ~1· ________ ~----------~~ 
'-~~~--/7_.~1-----------+'------~--------~ 1.,,--- I I .... ~...,..,..... 
II 

NOTE: VTSR = Validated time of sa~le receipt 

Were the com:ct presesvatives used? Yes 0 No 0 

Ust below samples tha were incorrectly praseJVed. 

• ~-

I Sample No. ~ Type of Sample I DefiCiency c-,..7 Ac!ion 

I I ~ I 
I I w~ \:;..--' I 
I I N>-j:/ I 

I ,/ 
./'_,/ I I 

/v I I 
l ~·-

\ I l ------/ 

~~- I I 1 
Reviewed By: · ~ ,-:.;£ fVI.-.~ 
Da1e: I 1. }'1..'1/ 't tl> ·---.. ·-····-· 

1 
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July tSS<' 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafldation Level 3 OV-3) 

Page 4 of 18 

2.0 GCJMS TUNING CRITERIA I 
Has a GC/MS tuning perfo~nce been analyzed for every twelve hours of sample analysis for ea elMS 

inst.rument used? Yes B·-~o 0 

Was Ule coaect S!andard (fosted in U1e EPA Method} US&.l? Yes r! No 0 

Have the ion abundance criteria been met for each tune? Yes ~No 0 

NOTE: GC!MS abundance criteria is specified by EPA mett.od for GCJM 

l! no for aray of the above. list all t~ da:a assoc:atad v.-~h lhe tune t t either faiied ::iie!la or in whic.:O, tnere 
was no tt.~ne. 

H .. 

a 
I 

ti 

Date: lim: Sampie Affeced (Action) 

If errors are pr::se~•- brie!ly summarize necess::r>' changes: 

spectra of the mass calibration acceptable? Yes NoD 

'· 

I, 

j: 
,: 
.. 
11 

r .: 

r 



ORGANIC DATA ASSESSMENT SUMMARY FOAM 
(Data Verification/Validation Level :3 OV·3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Tame 

ts DOT retention time for packed columns >12 minutes (exce;n for OV-1 and 

YesD NoD 

..... Us; ~low c:lmpc:unds that wer~ not wittlin the rete.•1tkm tim: V'.'indcws. 

.; 
TOP S.c:.oJ 
heV.O 
J..r.:Khmenl C 
Page 103 c;l 115 
July tss..: 

Page 5 of 18 

f I l l • 

~ 
-Rl ; 

PC!~. Time Compound F.T Winw.v ! A.1eel:::i Samples J I ! 
. 

I .. I I ~r I 
I J--l_(.lf,Vt1_r I 
I ~-~~ 

\ l I I -~_,~.M~ 

I ·r 1 I I I l -

. ' 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation L~v~l3 OV·3) 

/ 
3.3 DOT and Endrin Degradation ~ 11 \ ~ Jl 
Ust below the standards that have a DOT or ~~~down of >20% (or a co 

Oatemme I Standard 10 %Breakdown 

I 
I I 
I I .. 

I .. 

i I 
II 
~ I 
3.4 DBC Retention Tima Check 

I Affec:~ Samples 

I 
I 
I ,. 
I 
I 

ts the %0 retween EVAL A and each ar. ysis (q:..~anti1a1ion and .::>r;;icr.ation} D:C r:H:r.ticn time wi1~in OC 
limits (2% tor packed column. 0.3% lary 10 <!1.32 mm. and i~ tor msg~ore1? 

YesO NoD 

,. 
~ o-·, Gl- DoC%D I Ac'.ion 

I I 
I I 
I I 

I 
bove criteria outlined in Sections 8.1-8.4. check for transcription/calculction errors. 

I; 
I" 
I . 
I 

If rrors are found. list below with necessary corrections:--------~---------

Reviewed By:. {"~ f/1/l..n...Jt:J 
Oa:e: . · : f"Z-) -z....,_/98 . 
it ...,.<:~ '-"':l"c:::'N!t -<::""::;)"tf\.1...1t""' Ct. I J 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation Le•1et 3 OV-3) 

TCP91.-o3 ~ 
~vo 

/.tacunent C 
Page tOS of itS 
July ISS4 

Page 7 of 18 

.4.0 INITlAL CALIBRATION / 

Has initiaf ~i>ration been petfonned as required in the E?A method?· Yes Iii' No 0 

w~re the correc: number of s:aodards used to calibra1e the ins:rument? Yes ~ No 0 

For GC analyses of PCBs and PeS1icides, old the laboratory tollow the correct 72-hour sequence of analysis? 

YesO No0 NcJ I Afrl,c.~j(...c_, 
L'st below compounds whic!l <ftd not meet initial calibration ct.ter!a outlined by t.'le E? A method. 

~ ~· 

~ tns:rumenl 10 I Oal~ I Compound I F.r;~cr..su I Acion J Sample~d 

11 I I I I ~ 
u I I I I ~·I 

11 I I I ~~ l 
lo 

I I ... '-·;~t·· I .. 
n 

~ ! I J v V/ I (1o"' I I . 

I l I ~ (..r'' I I 
I y I I I l 

v I I I I 
~I I I 1 ! v I I I I I 

Check for transcriptionlcaiculation errors. If errors are present summartze nacessary corrections below: 

F.eviewed By: 
Date:, 

r .. 
I' 

I 
! 
j• 
j· 

I 

i 

I 
! 
I 

i 

; 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification!Vartdation Uvel3 OV-3) 

5.0 CONTINUING CALIBRATION 

Page 8 of 18 

Have co}ifinuing caflbtation standards been analyzed at the fre:;Jency specified in the E? A method? 

Yes~ NoD 

list below all compounds which did not meet continuing calibt'a4ion requirements. 

Date Compound F\F.:%0 

Ched<. for trar.scription and calcJiation errors. It errors are four.::. bri:11y sumr.:art::~ n~cessary c::mec:ions 
be !ow: 

Reviewed By: 
Date: 

~ . . 

;.c2-~ W?:SNL:SOPJ0.!.1C.Rt 



6.0 BLANK ANALYSES 

ORGANlC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafldation Le-vel 3 OV-3) 

6.1 Method.'Reagent and Instrument Blanks 

TCP~-03~ 
J;ev. 0 

Attac!\ment C 
Page ~07 ol 115 
July 1!<S4 

Page 9 of 18 . 

Has a method/reagent blank baen ~nJiyzed for each set of sarr.ples or 1or every 20 samples of similar rr.atrix. 

whichever is more frequent? Yes 8' No 0 

Has an y{sLrument blank been analyzed at least once every twe~1e hours for each GCJMS sysi;:m used? 

Yes fli No 0 

6.2 Field.'Rinse:'Equipment BlankS 

Are there tietd:rinseieq<.Jipment blar/s assoda:ed w~h eadi s .. mj::Iing cay or a: frequencjl spedfied in th-; 

sampliClfl plan. Yes 0 No r:1' -
t:s: be!ow co'l""l'unc's for which anal\•s::s w~re reo:Jeste:: tha~ we!e de!e:::e~ in any of the bla:.r.s a~a\':::t 

- '''1"~ • . • s ~ . 

· ~ I I j Con< j ~;t I . I Samples '"'""" 
~ , Data Elank ID Compound ( ) { ) 1 Ac:•::n level (Actiom 

\'1-l.ct~'S ~ 
1-t 111/'1 8 !c;;ljt'l_~ t I~~~~~, C.l.\f~l~! t5~ I (:.. j. c.cn,....c.L,._.f.... ... ~ L ; 

1'1 ·~t.~Jn J ~;1S 'f5 $ I ~'1:.._, ll·l.uJJ¥, I ~~r- I to +-(AN'\1 f ~/£. ~~-
! l I I 

, 
I 1 flR (II /fr OJU' ~ \J4< ([ ~~ J 'J:,: 

I ) j I I I ~~ft.~(~ rJ ~ !~~ 
I I I I I (,.. ~ evo- -l-ev¥ ~ -1- 1"' ~ ./-

I 

t 

I I I I I I I . I 
I I . I I l I I I 
POL"' Practical Ouantita1ion Limit from EPA Method. 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

Pyge 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No&?" 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were surrogate recoveries evaluated for each of the samples analy:e:l by GC or GC/MS? 

Yes 0 No 0 

If surrogate standards other than thos: presented by sw-a~s are us::t list bsl!lw with r:ference t::> a;:>~licabie 
c::>ntro• limits used to evaluate the percent recoveries. 

Surrocate Comoound ~b )fU,.p;Jor.~rol Limi:s 

List below the percent recoveries which did not meet either SW-S.!5 ::teria or c:~eria lisied above. 

Date Sample 10/Matrix 

Surrogate 

Compound 

I I 
I I I 

I~ 



-

ORGANIC OATA ASSESSMENT SUMMARY FORM 

{Data VerificationiValidation Level 3 OV ·:3) 

•' iOP 9(.oJ "' 
Eev.O 
J.t:achmenl c 
Page 109 of liS 
J: .. lly 199( 

Page 11 of 18 

If surrog~e recovery was outside of control limits. were the samples or method blank reanalyzed? 

Yes E6 No 0 

Are rrn:thod blank surrosate recoveries outside of limits upon r:.ana!ysis? Yes~ No 0 

Are transcription'ca!c:J!a:ion errors pr~sent? Yes 0 No~ 
it yes. note r.s~essary c=rrec:ions. ---------------------------



F.ev. 0 
At:ac.,m!lnl C 
Page 110 of 115 
July 154 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 OV-3) 

8.0 MATRIX S?IKE:"MATRIX SPIKE DUPLICATE (MS.'MSD) ANALYSIS 

Page 12 of 18 

Were MJiMSDs analyzed at the frequency required by the E?A method or OAPj? lor each matrix type? 

Yes g No 0 

List below % recoveries and F.PDs of compounds whic~ did net meet criteria. lnclca~e on chart criteria used to 

evaluate recoveries and RPDs. 

I I ~~r:.ec 
I 

Sample IO.'Matrix ;;::a I [':l!:> 

I . Compound Ac:ion -·- ll~<).( . v 

l--rfvt7't"8 I ff!\f I~ I I 
t110, 

1 I 
I I 
I I 
II 

Reviewed By: Z: l.n{J ~/....__ 
Date: I 7..... J '1-'-{ J ~ b 

·At. -z.;..: W? SNL:S:::>?J::l.:JC .F\1 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification.'Varida1ion Level 3 DV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

.. 
TOP 94.03 .. 
;;.ev.O 
Attachment C 
Page t \1 cf 1 ~= 
July t9S.¢ 

Page i3 of 18 

Have laboratory control samples containing a representative number of the compounds of interest bee:o 
anaryz¢' at the frequency specified in the E?A method or OAPjP? 

Yes B No 0 

E"'lalua~e percent recoveries based on control limi!s eS:ab!ls:,ed in individual E?A methoc!s. or use es:a:::shed 
ta~oratory comro! limits. list be!ow r~overi~s of compouncs which cid not mee1 criteria with reteren::: ~J 
comrollimits used. 

e~~~U~==7=C=a=:a=======C~o=m=.~=~o=u=n=d==='=o=.~=R=e=c='~·~~7=~=.ro=I=U='r= .. r.=.s==~=====A~c=i:=n=========S=a=m=~=i~=s=~=··7=::=:=:e=d=== 
\2. \a l\ a kG~ r~; t.!.../J....:../'i....;.IJ__:_I1:..;..:t&....,...1--if?~'l-!-t..:...t.f".L __ ...;..\ 6"__;'i_• 7;___~16_0'_~_·~_nr __ _:l~s-;:-~~--N~l-v_.;J f~};_: ..:_tl...:..f>_~__..::...f}-.__:_f-_-" __ 

ij I I lyv,. /, .{,,Jl T, i 7 _ 1'\.t Uv#'X 
1
1 I I I 1•::.__ _____ ___;_ ____ ~----~----~------~~[~...:.__ ____________ , ____________ _ 

i! I ! I 
Corr.roi Limit ~efaren::::: 

--------------------------------------------------------------------~-------

E·:atuaie F.?:J based on c:>mrol limils es~ablish:d in in:=ivic~::l !:?A m::thods. or cse es:ablished !ab:~a:::-" 
c:m:rof limits. Ust be!ow rac::>Veries of compouncs which ci:i not meet c:it~ria with referan:e to C)ntr:l i:;.i:s 
used. 

Ccmpound · I ~c <Antral Limhs A:;ion 

Reviewed By: 
Date: 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiVariCation Level 3 OV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

Us: below the internal standard areas of samples ~r blanks wliich did not meet criteria. 

Date 

Page 14 ot 18 

1;..__1 -~k-:------+-------7--------]· 
II ,.7 I l: 

Are r:;e/nion 'tir:=s of the imemal s<andards within 30 se::::>ncs of tne associated caii~;a!i:jn standare? 

~~ ~u . . 
11.0 TARGET COMPOUND LIST ANALYT::S 
1 1.1 GC ·Ms Analyses 

f..re :.'ie recor.s:ruc:ed ion c~a:ograms. the mass spe::•a fer the idemified comi)ounds. and the ca:a syste!':i 

prir.:c:.J!s induced? Yes~ No 0 

Is c:.romatographic performance ac:eptable with res~ec: ::l: 

Easefine stability? Yes ~ No 0 

Resolution? Yes~ N~ 0 

PeEk shape? Yes ~ No 0 / 

FuH-s:;ale graph (attenuation)? Yes~ No 0 

~=;~~wed 6y: LfG~f{;:-4_ 
.:..~:;.;.! \\'?"SNL.S~?JO.UC.Rt 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation L!!lle! 3 DV-3) 

Is the RRT of eac!1 reported compound wilhin 1he Iimas given in t!le rr.cthod 

continuing calibration? Yes 0 No 0 

.. 
10;>~.()3 ~ 
F<~.o 

l.r.aC>ment c 
Pase n:a ol H s 
July 1~54: 

. Page 15 of 12 
~-/· 

Are an the ions presens in the s:andard rr.2Ss spectru~t a ati'J! intensity greater than 10% also present in 

the mass spec:rum? Yes 0 No 0 de \.) .V ,, "'" 
Oo sample and s:aneard retative ne · · agree ~.Rrn 20o/o? Y:s 0 No 0 . 

·= be!ow preblems an:j G".!clifi.:a:i::::s r..ade to co:.a: 

11.2 GC Analyses 

At<: 11lere any ~rans~p<i~n·calcutation errors b~twe!!n ~h: raw c<m:. .and :he r:;>or:; 

YesO No 0 

If yes. review e:rors and necassary c::nrec-.ions below: if errors are :a _ -· resubmi!ial p~ labora;pry pa::kage rr.a;.o 
b~ necessary. 

mpounds within the calculated ret~ntion time windows fa( both quaotitation and 

NoD 

nfirmation performed when required by the EPA method? Yes 0 NoD 

II for any of the above. feject positive results except for reten~ion time windows if ;associated sic;ndard 
compounds are similarly shifted. ' 

Reviewed Sy: 
Date: 

t_--;-nP Wl<M-1._.,. 
17...../l..'l} tb 

I ·---·---··· 
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ORGANIC OATA ASSESSMENT SUMMARY FORM 
{Data Verification/Validation Level3 OV-3} 

Page 15 ol 13 
Samples afiee!ed: ______________________________ _ 

Check chrom.:tograms Jor false negatives. espec=a:ty for the mutiple peak components (toxaphene and FCE!i. 
tr false negatives are apparent and lhe appropCa:a PCB standards were not analyzed, or if confirmed analys;-; 
was not present flag the affected data. 

S~esaff~:d: ________________________________________________ _ 

·"'; 

NOTE; Due to t.'le c::lfn;Jiexites of ?CS pes:dde c:r.afYsis: each analytical ri:n s.'l<!uld be r:vie\'t.'ed -to ve!T.y 
idernification c:nd column pertonr.ance. 

12.0 FIELD OUPUCATC ANAL YSlS 

Were iield dt;pfr.:at:s su~mit.e!l tor anatys;s1 Y:s ~ No 0 

If yes. caiC'.JicUl P.?D and USe protessional ju::gmsnt to determine if ttl.; data :iEECS to be q-..saliiied. lis1 resi.!ts 
b:!cw. 

I· 

13.0 COMPOUND OUANTITATION.'REPORTCD DETECTION LIMITS 

Are there any transcription-'cJ~lation errors 1rom raw data to reported resul~s {checK. at least 10% ot positi'ie 

results)? Yes 0 No ri 
In addition. verify that th€ correct internal standard. quantitation ion. and RRF were used to calcul~e the res:.JI! 
for a minimum of 10~~ of sample data. 

Reviewed By: 
Oate: 

li 



. -

ORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerilicationNarldation Level3 DV-3) 

13.1 Chromatogram Quality / 

Were baselines S"'..able? Yes Gr' No 0 

Wsre any nega1ive peal-.s or unusual peaks present? Yes 0 

Were early eluting peaks resolv~ t:> bascline? Yes ~ No 0 

.. 
&c;> S.C.-~ 

.. 
i=.ev. 0 
t.t~c:::u-.:c c 
Page 115 ct 1t5 
July tS;.( 

Pa~e 17 of 13 

If in:::lrrec! q-..:ar.titations are evidern. note corr1:Ctions necessary !)e!!:•v: ---------------

:..1: :.-.e req!.:ired~_.r ·';:;:on limr.s \~stec:ion limits) adjus;ed to rail:;: sample ::J...:ior.s and for s:is. samyie 
,....A;--_,r-? v-s N..., 0 ......... ~.;., :. ·= • ...., 
I!:>:>. maks r::-c;ssary c::rr::;:ions ar.d note b:elow. 

1-l.O TENTATIVELY IOENTIFIED COMPOUNDS 

Are l:rnative!y lcrentified Compounes {ilC} properly ide 

c~n:::ntration. and J quafrlier? Yes 0 No 0 , u ~I J.r 

P-:.tf" 
Are the mass spe~a for TIC~ociaterl "best matc."l~ spe-c:ra included? Yes 0 No 0 

_./,/ 

/ve &.rrf TCL co~nd~ lis!ed as TIC compounds? Yes 0 No 0 
.-·''/ . 

/---
Areyn of the ions pres ant in the reference ffi:3SS spectra v..<ith a r~ic:tive intens:ty greater 1han 1 iJ% also 

rs:n1 in the ·sc:mple mass spectrum? Yes 0 No 0 . 

fie·l."iewed By: f T d_ t41..""'f..::) 
Da::: 1 z... f '2¥ ['is 
~ ~-':-! WP.S~!..:S;::>PJ;J.i.!C.l'il 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Oa1a Verilicalion/Validatioo Level 3 OV-3) 

.. 
~ 

Page 

Do TIC and ·best match- standard relative ion intensities agret! vk.hin 20%? Yes 0 No 0 

~mmems ________________________________________________________ ~------------------------------------------~----------------

Reviewed By: 

Date: 

Approved By:· 

Date 

L T ~ vvt""'" "----

12-{ "Z-~ I 'iS 

·oata package must be a~~roved by Projed/Tasl< Leader. 

AL2~·WP!.SNL:SOF~C.n1 



Site: P W 

.:...R'COC: ~f!J • ~ '11L ~ do Y t ~t. ' 0 0 ¥.fl'O:ua Classification: f.. .. J. ~"' a...,..,,f.J..-., 
Sample· DV 

Frae1ion No. Anal~ -sis Qualifiers CommenlS 

#o p ~./,._ ~ .,.~I, _.h-e,( 
. 

[)(..~ L 4 c. c. -y-./- t I.A.-

I 
r 

q (. ....... J.,.._ ... ., 
~/~~ _b_ k._ 

,..,( < • J. I< 

II 

I 

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

Analysis- Cse valid test methods pro,ided below or if the result applies to an individual anal~le within a t~st method. 
use the CAS number from the analytical data sheet. 

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

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

Test Methods· Anions_CE, EPA6010. EPA6020. EPA7470!1. EPA8015B. EPA8081. EPA8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ N02. HACH_N03. ~IEKC_HE. PCB~ISC 

R.:vie\\o!d b; =---~t: ___ ....-:--!...( _;J:...::_.:....:.~~--h...)---Datc:: ___ _:_f _-z._ .... _l._V._--.!..f_J ______ _ 

, 

.. 



List of Data Qualifien; used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A LaboralOry accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

A I Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do DOt meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 Analyte present in equipm~nt blanJc. 

B3 Analyte pteSCOt in continuing calibration blank. 

J The associated value is an estimau:d quantity. (Note: this qualifier may be used 
in ronjunction with other qualifiers (i.e., A.J) 

J I The method requirements for sample preservationltempcmture were not met for 
the sample analysis. The associated value is an estimated quantity. 

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

P Labonuory precision measurements for the Laboralory Control 
Sample and duplicate (LCSit.:.CSD) do not meet acceptance criteria. 

PI Laboratory pR:Cision measurements for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
req_ uirements. 

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

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

Ul The analyte was also detected in a blank. 1he associated result is less than five 
times the concentration in any blank. 

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

*This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:Mardl16, 1998 
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ANALYTICAL RADIOCHEMiSTRY DATA VALIDATIC 
\~oc '/Z.l, 

'N ~rro CJrl -- CHECKLIST '( ~ (JV '1'17 
'~ "1' f) 

J>roJ~ '"m• N'ollj_ ~fl... )~pf1c fi-dJ.1 l f>"!. tfamo t (2. /2. 9~-
I ... .t 1....&. IJn IR..tt;h No. _k.g 5-:._ I Cha_!n tJI -· ..0: . ,. . ... ~ tfAH '3rb ['PA 'i4o ... . L!et: 6 _...,..- ~ 6, V6 

~---~JTEII 

~ .. ·~ 
I A. &U'\f f'IINI':,~-

1. Prepara1ion end analy$ks holding limes 
I'I10rt J 

2. Shott-halt life patamOtera ..udyzed for end 
.., -

cMdc'ed7 

~ -• I a. ,.. .. , _..,_...,..._. ·a..~ h-t. t-_ Vr I .k,, L - ·-· ·.· 
1._- : a!)d t4r.M. 

2. ~ OeVy __!__.~_.:!__,or I .. mcnttlly :.__..,- -
i 3, A. · crilcris.: Met? / 
tC. I 

._ .. .,_ C:..&IUIDf ~ ~ L ~~ /t._<.j&> ~~~-. "!-< ('.; A.J.. -.c:.e.. .. _......,,, ... -· 
1. Standatd: lndtlpendent, e&l1lftod reference 

( 

v•~-
, 

material?· / 
I 

2. : Eoch batch? ./ 1 
~ a.~- ...... ..,....1 .or_? ./ - .v 

[). an..,.J SI.ANK }lo ""['~ ..... i- ,4.,-...sl .. J..r • btJ ve Ill-- :Each bstch? ,/ J I , 
). 

2.. Mabb: Malxtx. ../ 

a. Endr• ./ 

<4. Blanks show-··-· ./ 

'"" E. ~TROC_ 8PtKr: &I -~ {!-?'- 11.ft-1(fb 

1.-- Each batch? ,! JJ,/ (. 1W"' 

2.. Matrtx: Maufx. 
_,.,_., ,/- ,..... l .... f-.J/"1~ 

3. En!ica - -~ .... ., I 
4.% . -.r ,.,..,OL, 01' ~? 1/ ·- ·-
--~~YlEL mfER 

1. Tracer. Co!l'eel type,_ ......,...,.,.1 met? v 

2. "'11':::'"~ ' and/or clocay: Con'ect factoru "' -"· .... "'PP''"''·-· 
3. : ~ly: Plarichatte IGading I 

<5 ny."'ll < 

~ , OUPUCATE D.; ph C u."t, Jt.r_,.f.V'_ rN-.f.r.. 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Levei3-0V3) 

TOP94·03 
Rev.O 
Auac:htnentC 
Page 35 of 115 
July 19S4 

. . :. 

Page 1 of 16 

SITE OR PROJECT A/tJt.l £(1- SSJ1f.,c... f1.,l.Jt CASE NO. __ 7_~_-z._J_, _'2._3_o ___ _ 

ANALYTICAL LABORATORY 6e L 

LABORATORY REPORT# 9tu·n~ ~~, 98Gi1~ 11 
'Hsc:J11"1l.t "!8o?1S" Ji> 

TASK LEADER \ <Yk1 .l.yr r 

'1'"-(,.0 ' 4> oo 1./Y 1 7 
G.oo '"( "L<.. DATA ASSESSMENT SUMMARY 

!J.rll/ 'tNO.OFSAMPLES /f )a,/ / a1vigvf 

<# 0 0 '-f 1 & ICP) M MERCU./RY C..o<> ·-fy{ 
1. HOLDING TIMES NJc 

3. 
4. 

5. 
s. 
7. 
8. 

9. 
10. 

11. 

12 . 

CAUBRATIONS 

BLANKS 

ICS 

LCS 

DUPLICATE ANALYSIS 

MATRIX SPIKE 

MSA 

SERIAL DILUTION 

SAMPLE VERIFICATION 

OTHEROC 

OVERALL ASSESSMENT 

./ (check mark} - Acceptable 
Other- Qualified: J- Estimate 

.I 
,/ 

·:. t ~ 
/ I ./ 

::r 7 

.I 
/ 
/ 
7 

j( 
/ 

7 

UJ ·Undetected, estimated 
R - unusable (analyte may or may not be present) 

CYANIDE 

tJI'r-

=1= 
i 

ACTIONITEMS: ____________ ~>--~-~---~>~~~~L-~J?~·~~~~&~~~"~jLl-~~v~~~~~~~7------

AAEASOFCONCER~------------~-----. ----1~------------------------
REVIEWED BY: __ (_· _---..;_( _;.!2 __ f11_1"h.._~_ 
DA~E REVIEWED: _ ___;.[_2+-j_2...:'f+/-l"1:...:b:........ __ _ 

r / 
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ACTION ITEMS· 

AREAS OF CONCERN: 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Levei3-0V3) 

C:l1iZ. j.-. .. 1.., fi:' r.-v-U 1 "'• r 
\1 .J 

... 

OVERALL DATA QUALITY ASSESSMENT I 

~11 

Page 2 of 16 

f """"-~crL 
I 

-

Reviewed By: --~--y;'-;..(/:.....;.:.._./IIA..!'c-~~:..:..:i==-- Date: __ -...!..(~:J-.7.,_/.::..:z.'f..!.f.,/.....!f...=l _____ .:...___ 

Al.I2-94.WPJSNL:SOP3044C.Rt 
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1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-0V3} 

TOP 94-03· 
P.w.O 
Anachment C 
Page 37 of 115 
July 1594 

Page 3 of 16 

List holding time criteria used to evaluate samples. indicating which 5aft1'leS exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Holding Action 

/ Tme Time was 
Parameter Criteria SampleiD Exceeded 

I / 
I 7 , I I I 7 

I I 7 
I I I I ; / 
I I ' I I / ' ~ 

I I I I i/ 
I I /. 
I I I //; 

I 

II 
!j 
:, 
h 

i I I I I _-\"'/ - j 

- . -ll 
II 

I I r~ \_R/, ..... : 

I I r7/,~, i ii 
We'< the correct J)<eseMitives used~ No 0 

Ust below samples that were incorrect! reserved. 

Sample No. I /ype of Samples Defic~ncy Action 

v 
/· 

7 I 
/ . 

/ 
/ I 

/ 
v· 

{I~~L 
Reviewed 6y: ----------- Date: ___ lz.._,1,_A~-~'-/_ft _______ _ 
AL'2-~ WPISNL:SOP3044C.Rt 

-----------

.-
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNalidation Levei3-DV3) 

Page 4 of 16 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: 
------~----------------------------------

Mercury: $ 
Cyanide: :;., 

- "•-(' 

s: 

ICV/CCV 
Analysis Date ... ,. Analyte Samples Affected 

2.2 Analytical Sequence 

Didj(he laboratory use the proper number of standards for calibration as described in the E?A method? 

~ NoD 
Yes 

Have initial calibrations ljeen performed at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes 0 No 0 

Have continuing calibration standards been analyzed at the beginning of sample analysis and at a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes E( No 0 

If no for any of the above, outline deviations and actions taken below: 

Reviewed By: __ f_=--.._f :.f....;...o,.. )11~~--· __ Date: ---"(_z...L-f_~•_..l_.,_s ______ _ 
AL'2·9-!.WPJSNL:SOP3044C.R1 

:· 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verlfication/Vafldation Level 3-0V3) 

TOP94·03 
Rev.O 
A.".achment C 
Page 39 of 115 
July 1994 

Page 5 of 16 

Were the correlation coeffiCients tor the calibration curves tor A.A. Hg, CN, and~er spectrophotometric 

methods ~.995? (Check calculations performed lor calibration curves.) Yes t;J No 0 

If no, list:-------------------------------,.---

,..,.) 

Date Analyte Coefficient I Action ~es Affected I 
I <" .1.--::-::::: I 

I I ~d~ I 
---+--~ t::i.P \' (.AI- I I 

' 
I .....-:-::----- I I I ll 

' -----r I I I 

Che::::k for transcription and calculation errors involving calibration summary forms and raw data. Briefly 
summarize errors and associated actions when data quality mig~t have been affee1ed. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing Calibration BlankS 

Have Initial and 9Jntinuing Calibration Blanks {IC8JCC8) been analyzed at the frequency required in the EPA 

method? Yes LJ No 0 

If no, summarize problems and resolutions in the narrative report. 

list analytes detected in ICB and CCBs below: 

NOTE: For soil samples, convert blank values to l1lJ}kg using digestion weights and volumes. 
. ' 

I, 

Required I Samples Aftect.!!: Analysis Date ICBICCB No. Analyte Cone. Detection Limits Action Level 

I -
I I 

I 
I 
I 

Reviewed By: --'CZ'_=---~'--;}(---"-. _f/Vt_VV"-__ ~ __ Date: __ /_2--_/_ ... _f/_?_& ______ _ 

AL'2~ WPISNL:SOP3044C.R1 

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

·. 



TOP 94-03 
Rev.O 
Anachment C 
Fage 40 ol115 
July 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidatlon Level 3-DV3) 

3.2 Method Blank 

Was one method blank analyzed for: 

Each of 20 samples? Yes rg/" No 0 
Each digestion batch? Yes 0 No 0 
Each matrix type? Yes 0 No 0 
Both M and tCP when both are used for the same analyte? Yes 0 
. or 

At the frequency indicated in the EPA method or OAPjP? Yes 0 

NoD 

NoD 

- ... . .... ; ··:. -~ .. · .. 

Page 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry ar.afysis. 

Ust analytes detected in method blank samples below. NOTE: For soil samples. be. sure to cai:ulate blank 
values using digestion weights and volumes. 

Preparation Analyte Cone. Required ~1Adlon Level 
Date 1"11/fa-

Detedion 

I Umits M · Samples Affected 

'111'1118 I h·~~- ... ¢'11 t. ·rJ1 I1·J~ t. 111 lbtl!'f 6~-(;·t:>J 
I I f,lv~ I ~IJS I ~ ~ •J I L1S.> .o1/ I { 
I I I I I 
I I I !JL.u.K. I ..... ~J 7 :t:Pit.- • 

I o,_.Ltc.M N.Jvi-H ~ _sl;t bJL.. 1L 
L........u-J..,. Lc6h- ,I R.r.r...lltl 

I · qv4 I, .(.,tJ, '':r~ I 
I I 

• 

Is concentration in the method blank below the. detection limit? Yes 0 No @ 
Affected samples: __ ....;d~"'...;.N..!....ll8'-(,.::t.---c_o......:;..3 ____________________ _ 

Reviewed By: [_ l ~ J41 ,_ ~ Date: _ _.:..,f_l-..~-/_"Z..I(-+,I-1_b ______ _ 

PJ.."2.·~fWP:SNL:SOP3044C.Rl 

.; 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3} 

3.3 Field/Rinse/Equipment Blanks 

TOP 94·03 
r:-.o 
J.::achment C 
P.;ge 41 of 115 
July 1SS4 

Was a field/equipment blank analyzed as required by the E?A method or OAPjP? Yes 0 

Ust below analytes detected in the field blanks. NOTE: For soil samples. catcula1e 
digestion weights and volumes. ,...-" 

.. ~·· 

I 
.... p ~\ I Required l i Collection ; Detection Samples 

Date Blank ID .• -Analyte Cone. i Limits Action Level i Affected i ! 

~,, 

I j/ I I I I 

I I /'" __ .I i I i I I _, I I I ' ~· .... ; ; 

I .:/F I I ' I 
I / I I I I ' I ' v l I I I I ! 

I 

/ I I I I .I I 
4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

il 

li 
II 
ll 

. 

~ l, 
I' 
! 

Was an ICP interference check sample (ICS) analyzed at_)lae beginning and end of a run or at least twice every 

8 hours? (Not required for Ca, Mg, K, and Na) Yes [9"" No 0 
' 

Samples affected:-----------------------------

Are the values of the ICS lor solution AB within 80-120"/oR? Yes (3:1/' No 0 

If no, is the concentration of AI, Ca-. Fe, or Mg lower than in ICS? · Yes 0 No 0 

Reviewed Ey: ---~--,-:.f;_:Jl __ u-1_· .,..__L_ Date: __ 1_.2.=-:
1
,_} .;..·2,_:~r-+f__.1'-r _______ _ 

AL"'2~WP;SNL"SOP3044C.R1 

.: 

I 
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. · 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 8 of 16 

If no. list below aU analytes which did not meet %R criteria and in which the concentration of AI. Ca. Fe, or Mg 
is higher than in the ICS: 

·· .... 

/ 

---Date Analyte "'oR Action Samples Au.....-r:r :;.;,.oo ••v-__..... 
I ~ 

..... 
./ 

I. tfV-> ., ~~ 

I I ~ \ (~~~~ I 
I I ____...-- ktf I 

~lyles wt>ch a<e not p<esem ;n the tCS solution A? Yes 0 No 0 

f the IOL) indicate either a positive or negative interference and must be 
. 

· ,S~mples affected: ___________________________ _ 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES {LCS} 

Was an LCS analyzed at required frequency? Yes~ No 0 

Reviewed By: __ £_.-:-..!../_~___.::.·j.,....~.....:.1_u~-=.:..::::::::__ Date: ___ {t..-f/_2!-..!'f-'-/-'~6 _____ _ 
I 

AL'2·941WPISNL:S0?3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMAR~~ 
Page 11 of 16 

Samples affected: 

/ 
/ 

Ust below lhe --do not meet RPD or POl~ .,. same criteria as lime us!d lor 
laboratory duplicate analysis or crlteria.specified in EP e~od or sampling plan. · 

, ' 

~ I Collection ~~;;{ I I Samples 

r: Sample 10 Mattix Date ~!ltrollimit. Action ! Affected 

il I I ,,.. \ ~\ ' i 
I 

' /I llfl'' I~ I I i i 

I! l I // ·~p I j 

I! I I L I I I ' 

h I ~/ I I I ! ,: ! 

!I I /I I I I i 

u I / I I I : 
i i -

/ 
Check for trans6imion.'calculation errors. Briefly summarize errors an::l associated actions when data quality 
might have b{e;, ~ffects. 

' 

I 

I 
l 
I 

I 

/.~--------------------------------------------------------------------

8.0 MA TRlX SPIKE ANAL YSlS 

NOTE: This matrix spike is a predigestionlpredistallation spike. 

Was a matrix spike prepared and. analyZed at the required frequency? Yes ri No 0 

£.. '/" ;,-,9. #'tvr--~ 
Reviewed By:-------------- Date: __ tz........;.)_..z._r/_,_h ______ _ 

AL'2·>'4.WP,SNL:SOP3044C.R1 

•, 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation Level3-DV3) 

Page 12 of. 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes ri No 0 

Samples affected=-----------------------------

Was matrix spike analysis performed on field or equipment blanks? Yes 0 

If equipment or field blanks are the only aqueous samples. matrix spike analysis may be performed: however, 
matrix spike samples must be present for the other matrices. 

Samples affected=-----------------------------

Ust beiow the % recoveries for analytes that did not meet the criteria: 

I Sample I I Preparation I Analyt: I %R I I II 10 Matrix Date Action Samples Affected 

I I r~, 1 17/n/'f& ,..,,\1.,_. I q O/.ll-7-"1~1 I ~ I )' .. I I I I 
I I (I i. ~c lrw!J Bot'~~ tuftc:.t'J o..f 9'l~g lfAq //c., 

CA1 l(c; lL . .J W11,p{p I I/1R 1 .r N/J 
., va I r 1-6 t' b I lA. ( ".:r 1'r I 

I I I I 
I I 1 I 

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed. If matrix spike concentrations are diluted below or close to IOL based on sample 
dilutions performed, use professional judgment in qualifying data Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by QA/QC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By: ___ {_j;...:._~_.;...UI\~IfY\.=--{u_;- Date: ___ 12_/_·z..._!f._/_7_~-----
AL'2·~!WP.'SNL:SOP304.1C.R1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNafldation Levei3-DV3} 
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Page 13 of 16 

NOTE: H preparation blank spikes are analyzed. evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor digestiof! efficiencies and/or 
problems with matrix spike solution. For example, if matrix spike recovery for selenium is 0% and prepara 
blank spike reeovery for seleniJm is 92%, this may Indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were dupfu:ate injections pre~nt for each sample, including required OC analyses (not r 

done}? Yes 0 No 0 

. ·:. .· .. 

Samplesaff~ed: --------------------------------------~~;~------------------/(:/< i7 

r 
,/ 

,./ 

. /~·· 

Was a dilution analyied for samQI!{s with postdigestlon spike recovery <40%? Yes 0 No 0 
/~ 

/ 

Samples affected: / 
-----/~-------------------------------------------------------

... ~·· 

t' 

/ 
/ 

/ 

,:l'r 

MSA Anajy{is (Method of Standard Additions)-..MSA is required when serial dilutions are not with ± 10%. Was 

MSA req~ired for any sample but not performed? Yes 0 No 0 

·Are MSA calculations outside the linear range of the calibration curve? Yes D No 0 
. . 

<2 --r vfJ.vrttn-L 
Reviewed By:----I_ cr--------- Date: __ l_"....._(_z._,_( <f_B _____ _ 

AL 'Z·S4.W?.'SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3-DV3) 

~· 

Page 14 of 16 

NOTE: Ensure the spiking concentrations used for MSA analysis were at so-1 00% and 150% of sample 
concentration or absorbance. 

Samp~safte~ed: ____________________________________________________________ __ 

10.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dilution analysis (ICP) is required only for initial concentrations equal to or greater than 1 OxiDL. 

~kr 
If applicable. was a serial dilution perto~ for: < ~ 

~ _ _/-.. -L./" I,.../ a.. I I 'It 
Each 20 samples? Yes B No lli 
Each matrix type? Yes 0 No 0 

Samplesatie~ed: ______ ~~--------------------~------------------------------

Ust below results which did not meet criteria of "'oD <10% for analyte concentrations gr:at;r than SCxiDL 
before dilution: 

I Analysis I ~----
~ 

Date Sample ID Analyte IDL %0 Samples Aftected 

I ll- ~ I 
I ~ 

:;;;-' v I n.IO ___...., (;.rt [Of 

I ----- I 

------- I -----
Check for calculation errors and negative interterences. 

Reviewed By: __ £...;__---J.I_-:--£2_.:..:...· J121l_~~"'--_J..v __ Date: ___ 1_2---'/_.,._¥..._/...;..'i_f:\1_. ____ :..__ __ 

A!.. "2·941\'IP.SNL:SOP304<!C.R1 

.· 
: 
·. 
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INORGANIC DATA ASSESSMENT SUMMARY FOAM 
(Data Verifica.tionNalidation Level 3-0V3) 

11.0 SAMPLE RESULT VERIFtCATION 

11.1 Verification of Instrumental Parameters 

TO? 94.00 
Rev.O 
Anachmenl c 
F019e 49 cl 115 
July 1994 

Page 15 of 16 

Ale instrument detedion limits present and verified on a quarterly basis? Yes ~ No 0 

Ale IDLs present for each analyte and each instrument used? Yes E(' No 0 

Js the IDL greater than the required detection limits tor any analyte? Yes 0 
(If IDL > required detection limits. 11ag values less 1han SxiDL.) 

Samples affected: __________ .;._ ____________________ _ 

Are IC? lnterelement Correction Factors e~ablished and verified atlf11Jally'? Yes~ No 0 

Are IC? Unear Ranges established and verified quarterty? Yes t2(' No 0 

II no for any of the above. review problems and resolutions in narrative report. -----------

11.2 Reporting Requirements 

'9'- . 
Were sample results reported down to the POL? Yes 0 No 0 

' 
H no, indicate necessary corrections. -------------------------

Were sample results that were analyzed by ICP for Se, Tl, As, or Pb at least 5xiOL? Yes f'i No 0 

Were sample ~ighis, volumes, and dilutions taken into account when reportfng sample results and detection 
limits? Yes tel · No 0 · 

·Reviewed By: __ {....::;.._,__....!.I_~_....:Wt __ cn---_L __ Date: __ !_· 2. ...... /~2.--'f--~..-/ ..:...;H::__ _____ _ 

A1.'2-94·W?.'SNL"SOP304-<C.Rl 

··---· ···------- ··--·--------
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 16 of 16 

11 no for any of the above. sample results may be inaccurate. Note necessary changes and if errors are 
present. request resubmittal of laboratory package. 

Were any sample results higher than the ~ range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No ff 

Samplesaffe~ed: -------------------------------------------------------------

11.3 Sample auantltatlon 

Check a minimum of 10% of positive sample results for transcription•cal::ulation errors. Summarize necessary 
corrections. If errors are large. request resubmittal of laboratory package. 

Comments: 

Approved By:· ( 1 .-J( 1~""'--
Date: f1·/"J...t/'16 

"Task/Project Leader is responsible for approval of data set. 

Reviewed By:_£._\_:-J)_..;_J1A_Cfl.o"-_~ __ _ Date: --+l~t..':..f/-z...;...,'f-/,_7:....:::8 ______ _ 

AI.."Z·94·WP:SNL:SOP3044C.fl1 

·. .. 
,. 

.·· 
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Records Center Code: ER /1295/ DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Non-ER Septic Fields Case NoJService Order: 7223.230 I CF0526 

SNL Task Leader: SANDERS Org/Mail Stop: 6133/1147 

SMO Project Coordinator: _S_AL_MI ____ _ Sample Ship Date: . 7/10/98 & 7/14/99 

ARCOC Lab LabiD 
Preliminary 

Received 
Final 

Received 
EDD Req'd EDD Rec'd 
YES NO YES NO 

600447 

600426 

600438 
600451 

GEL 

GEL 

GEL 
GEL 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

9807351A 

9807351B 

9807351C 
9807351D 

Date 
Correction 
Request#: 

Requester: 

8/13/98 

8/13/98 

8/13/98 
8/13/98 

[!]000 
00000 

~BfBE3 

q-13 -qg Signature: 

Faxed To: 

Person Notified: 

q_,y-q~ Transmitted To: 
I 

Transmitted By: P~ 
Filed By: ~ 

Received (Records Center) By: ---------------



~ ... 
·>-
j· .. ,,, 

.•:.J 

Contract Verlflca~.Jn Review (CVR) 

d. Project Leader _S=:Ac_:N...:.:D::.::E=:R...:.:S~-----
ARICOC No. 600447/600426/ 

Project Name NON-ER SEPTIC FIELDS 

Analytical Lab GEL 
600438/600451 

In the tables below, mark any information that is missing or incolrect and give an explanation. 

10 A 'R nalysts equest an dCh' fC atn o d R eco usto Jy rd dL -1 lnl f an og-n onnaton 

Line Com ~ete? 
No. Item Yes No 
1.1 All items on COC complete - data entrv cleric Initialed and dated X 
1.2 COntainer type(s) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 PreseJVatlve correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 Analytical Laboratory Rej)Ort 

Line Com lete? 
No. Item Yes No 

2.1 Data reviewed signature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provided (MB LCS LCD) X 
2.4 Matrix spike/matrix spike duplicate data provldedOf requested) NA 
2.5 Detection Limits provided· POL and MDL(or IDL) X 
2.6 ac batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig. fig. {2 for org.; 3 for inorg.) X 
2.9 Rad analysis uncertainty provided (2 sigma error} X 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X 
,,14 All requested result data provided -- X 

j 
-~ 

~~ 

CVR.doc 

case No. 7223.230 

SDG No. 9807351A, B,C,D 

Resolved? 
If no, explain Yes No 

Resolved? 
If no exolain Yes No 

-



CVRdoc 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1) Reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm 
(mglliter or mg/Kg}. Units consistent between QC samples and sample 
data. 

3.2)Quantitatlon limit met for all samples? X 

3.3)Accuracy X MANY ANAL YTES OUTSIDE QC RECOVERY LIMITS FOR SVOC LCSILCD 
a) Laboratory control sample accuracy reported and met for all AS NOTED IN CASE NARRATIVE 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by X 
a gas chromatography technique? 

c) If requested, matrix spike recovery data reported and met . NA 

3.4) Precision X MANY SVOC RPDs OUTSIDE QC ACCEPTANCE LIMITS 

a) Laboratory control sample precision reported and met tor all LEAD OUTSIDE RPO QC LIMITs-MSJMSO & SERIAL DILUTION 
samples? For rad analysis, sample duplicate precision reported and ACCEPTABLE 
met 

b) If requested, matrix spike duplicate RPO data reported and met. NA 

3.5)Biank data X 

a) Method or reagent blank data reported and met for all samples? 

b) Sampling blank {e.g., field, trip, and equipment) data reported and NA 

met? 

3. 6)Contractual qualifiers provided: • J"- estimated quantity; "B" -analyte found X 
in method blank; ·u·- analyte undetected {results are below the MDL or 

L. (rad)); "H"-analysis done beyond the holding time. 

3. 7) Narrative included, correct, and complete? X 



4~0 Dati. ~~allty Evaluation Continuation 
CVR.doc 

Summarize the findings in the table below. Ust only samples/fractions for which deficiencies have been noted. 

' 
Sample/ 

Fraction No. Analysis Qualifiers Comments 

Were deficiencies noted. ® Yes ~ 
Based on the review, this data package is complete. ~®No 
If no, provide : nonconformance report or correction request number and date correction request was submitted -------

Reviewed by: W . ? S> Q o c._c- }.. p..... Date: 9-18-98 Closed by:-------------- Date: ------
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Batc:h No. 

")epl. NoJMaH Stop: 6133 MS-1147 
•rojec:t/Task Manager: Mike Sande[! 

Project Name: 101 Non-ER Septic Fields 
Record Center Code: ER/1295/DAT 

Original To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARIWRNo. 

1• Copy To Accompany Samples, 
Return to SMO (Blue) 

2 .. Copy SMO Suspense Copy 
(Yellow) 

ARICOC-j soo447 I 
Pase 1 or1 

3"' Copy Field Copy (Pink) 



lntemall.llb 
Balch No. 

O.pl No-Mol Stop: 6133 MS-1147 

ProjecVTask Manogor; Mfke Sande,.. 

Project Nome: 101 Noo:{R Septic fle!c!J 
Rocord Centor Codo: ER/1295/DAT 
Logbook Ror. No.: 

Original To Accompany Samples, 
Laboratol'j Copy {White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SAA!WRNo. 

t" Copy To Accompany Samples, 
Return to SMO (Blue) 

CuoNa.:~~ 
SMOr\ul>orlz~ 
Blltto: Sondll N 
Suppllor S ..... Depl __ _ 

P.O. Bax5800 MSOI54 

2114 Copy SMO Suspense Copy 
(YeDow) 

ARICOC-J soo43e I 

3111 Copy Field CoPY (Pink) 
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Internal Lab 
Batch No. 

Dept. NoJMall stop: 6133 MS-1147 
Project/Tallk Manalger: Mike Sandert 

Project N.,.: 101 Non-ER Septic Fields 

Record Center Code: ER/1295/DAT 
Logbook Ref. No.: 
SeMce Order No.: 

Original To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARJWRNo. 

1"' Copy To Accompany Samples, 
Return to SMO (Blue) 

2011 Copy SMO Suspense Copy 
(Yellow) 

ARICOC-l 
Page 1 or 1 

soo42s I 

3'" Copy Field Copy (Pink) 



Internal Lab 
Batch No. 

Dept. No.IMaV Stop: 6133 MS-1147 

ProjectiTask Manager. Mike Sanders 

Project Name: 101 Non-ER Septic Fields 

Record Center Code: ER/1295/0AT 
Logbook Rei. No.: 

Original To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

1" Copy To Accompany Samples, 
Return to SMO (Blue) 

Ccntiaet No.: AJ·2460A 

~~~~3!Ls:~ 
Bill to: Sandia Nau.liQ"L.abotalot1es 
Supplier SeMces, Dept. __ _ 
P.O. Box 5800 MS 0154 

2 .. Copy SMO Suspense Copy 
(Yellow) 

Page 1 of 1 
ARJcoc-l~..-s;;..;;o..;;...o45.;...;;..;..1 -~ 

3111 Copy Field Copy (Pink) 



Internal Lab 
Batch No. 

Dept. No./MallStop: 6133 MS-1147 
Project/Task Manager: Mike Sanders 

Project Name: 101 Non-ER Septic Fields 
Record Center Code: ER/1295/DA T 

Original To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARN/RNo. 

101 Copy To Accompany Samples, 
Return to SMO (Blue) 

Contract No.: AJ-2480A 

Case No.: 7223.230 ~~ 
SMOA~~~~---~~-----~~~-----~----
811 to: Sandia Hal!!iMi!Lal 
Supplier Servlcea. D•pt. ____ __ 
P.O.Box5800 MS0154 

2"d Copy SMO Suspense Copy 
(Yellow) 

Pasa1 ot1 
AR/COC-1.....__6;...;;.0.;..044.;...;...;_7 -~ 

3nl Copy Field Copy (Pink) 



Internal Lab 
Batch No. 

Dept No.IMall Slop: 6133 MS-1147 

Pro)ecVTask Manager. Mike Sanders 

Projocl Name: 101 Non-ER Septic Fields 

Record Center Code: ER/1295/DAT 

Original To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARIWR No. 

111 Copy To Accompany Samples, 
Return to SMO (Blue) 

Contract No.: AJ-2480A 

CaaeNo.: 7223~230 
SMOA~~~-------------~~~~=9~--
BIIIIo: Sancia N 
SUpplier Serkeo, Dept. ___ _ 
P.O. Box 5800 MS 0154 

2 ... Copy SMO Suspense Copy 
(Yellow) 

ARICOC-j 
Povo1 ot2 

soo4aa I 

3"' Copy Field Copy (Pink) 
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-(H1)- Internal lab 
Batch No. 

Dept No.IMal Stop: 8133 MS-1147 

1 
Pro)eetrraak Manager: Mike Sande!J! 

Project N111118: 101 Non-ER SeptJc Fields 
Record Center Code: ER/1295/0AT 
logbook Ref. No.: 
SeiVIce Order No.: 

Original To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SAAIWRNo. 

111 Copy To Accompany Samples, 
Return to SMO (Blue) 

=~~ Blllo:Sandla 
Suppler~. o-pt. __ _ 
P.O. Box 5800 MS 0154 

2nd Copy SMO Suspense Copy 
(Yellow) 

AR/COC-1 soo42s 1 
Page 1 of 1 

3rcl Copy Field Copy (Pink) 
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Sample Aoalysls: . 

Cate Narrative for 
SNLS 

87351-VOA 

The following samples ~ analyzed foe Volatile Organfc Compounds using the analy1ical 
protocol from EPA SW-846 Third Edition, Method 8260B, Rcvisioa2. December 1996: 

L•boratotY Number 

9807351-10 
QCS24384 
QCS24385 
QCS25955 

Syatem ConfiguradOD: 

Sample Description 

04186-001 ER-1295-6500-DFl-BH 
VBLK01 (blaDk) 
VBLKOlLCS (laboratory control sample) 
VBLICOli.CSD (laboratory control sample duplk:ale) 

The laboratoty utilizes a varlely of insttument CODfiguratiODS for volalile analyses. These analyses are 
accomplished using one or moce of tbc GC and MS couplings, as foUowa: 

GCJMS 

5890 series n t 5970 
5890 Series n 1 sm 
6890 Series I 5913 

Cbromato~r&phic Columu: 

Jet Separator 
Direct 
Di:n:ct 

Purge ad Trap-Coucentnd:or I 
Autolampler 
Telanat 2000 I 2016 
OI 4560 I DPM-16 
Telanat 3000 I Pm:ept 

Chromatographic separation of volatile componen11 ia accompHshcd tbrougb analysis on one or more of 
the followina columns: 

J&Wl 
J&W2:. 
Rtxl 
J&W3 

DB - 624, 60 m x 0.32 mm. 1.8um (idcatified by the J&Wl designation) 
DB - 624,75 m x O.S3 mm. 3 um ("ide.Dtifiecl by tbe J&Wl desipation) 
Rtx Volatiles, 60 m x o.s3 mm, l.S nm ("Identified by the Rtll:. VOA dcsi~on) 
DB-624, 60 m x 0.25 mm, 1.4 um (ideutific:d by the J&W3 designation) 

Samples aro prepared usin& Purge aDd Trap aamp1era containing tbe following P & T trap: 

VOCARB 3000: 

lnstnuaeut Coaftpradoa: 

carbopack Bl Carboxen 1000 & 1001 

The samples mportcd in this sample deli'Vel)' group (SDG) were analyzed 011 one or more of the following 
instrument systems (instrumeDt systems arc identified by the insl:nmlcDt lD deaignatioDs listed below 
which can be found on the raw data or individual form headers): 

SDG# 87351-VOA 
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~D&trumeat m 

VOAl 
VOA2 
VOA4 
VOA5 
VOA7 
VOA8 

IDstnmlent Calibration: 

HPS8901HPS970 
HP.58901HPS970 
HP5890JHPS972 
HPS8901HPS972 
HPSs9MIPSm 
HP6890fBPS973 

Chromatographic 
Column 
J&W2 
J&W1. 

RtxVOA 
J&.W3 

RtxVOA 
J&.W3 

P&T 
Trap 

VOCARB3000 
VOCARB3000 
VOCARB3000 
VOCARB3000 
VOCARB3000 
VOCARB3000 

The instnlment was calibrated uing method EPA SW846 8000B, xevisioo 2. Section 7 .S.l specific:a that 
the average of the average relative staadanl devia!ion (RSD) values b all ana1ytes in the staDdatd must 
be less than or equal to 15". Tbe results of the mean c:ak:uladon are maintained by the laboratory. In 
addition, it is required that the laboratoJy present to tbo client tboso anaJyte. with a RSD e:reatt:t than 159& 
in tho calibration. Tho analytcs with a RSD ovec 159&, aa shown on tho Form 6, are as follows: 

vinyl chloride methylene chloride 

This calibralion approach leads to greater UDCCI'tainty fm those analytes listed above. 

Holdlllg Tbae: 

All samples were malyud within the .required holding time. 

Surrogates: 

Surrogate rccoverics io all samplea wac within tbe requited acccptancc limits. 

lutemal Stmdard5: 

BlaDb: 

No target analytes wen: detected in the method blaok above the required acccptance limit. 

Spike Analyses: 

Matrix spike analyses were perl'ormcd on the following sample of similar matrix from anorhcr cleint's 
SDG: 

OEUI 9807269-01 

All analyte recoveries in the matrix spite wac within the required acccptanc;c limits. 

SOO 4# 87351-VOA 
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All analytes in the matrix apikc duplicate were withln the rcquircd acceptance limits foe relative 
percent cliffemlce. 

Laboratol')' Coatrol Samplu: 

All aualyte recoveries in the laboratory colltrol~~~~nple were withiD the sequin:d aa:cptance llinits. 

All analytes in the laboratory control sample duplicate were within the required acceptaDce limits foe 
relative percent difference. · 

DUuUoas: 

None of the samples were diluted. 

'Ibere were no Nonconfonnaocc Reports auoc:iatcd with this batch. 

General ComJ:Denfs: 

Data files associated with both tbe initial calibntioa and continuiDg calibratiOil check may have 
been manually integrated ro com::ct misidentifialticm of peats by 1hc intepatioa softwam. Manual 
intqraliOJII are performed becauso of poor peak sbapel exhibited by selective c:ompouDds at low 
concentrations, or u a JCaUlt of ovedappiq retentiod time windows of simWir isomeric compotmds 
contained on the cxt=ded reporting list If applicable, peak profiles for tbe affcctcd c:o.mpound.s are 
contained bl the raw data seetion. 

The tentatively identified compouDds inlcuded aome silanols. Tbese arc due to column bleed and 
are not aalive to tho samples. 

The preceding nmrative has been reviewed by: ~ Date: ~ l1u ~Cf& 

SDG # 87351-VOA 
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Sample Analysis: 

CASE NARRATIVE 
SNLS 

SDG87351 
Analysis by GCIMS 

The following samples were analyzed for semivolatile organic compounds using the analytical protocol 
from EPA SW-846 Third Edition, Method 8270B, Revision 2, September 1994: 

Laboratory Number 

9807349-01 
9807349-02 
9807349-03 
9807349-04 
9807349-05 
9807349-06 
9807351-01 
9807351-02 
9807351-03 
9807351-04 
9807351-05 
9807351-06 
9807351-07 
9807351-08 
9807351-09 
9807345-01 
9807345-02 
9807441-01 
QC522509 
QC522510 
QC522511 
QC522512 

QC522513 
QC522492 
QC522493 
QC522536 
QC522537 
QC522538 

9807441-01 
QC523227 
QC523228 
QC523229 

System Configuration: 

Sample Description 

041302-002 ER-1295-898-DF1-BH1 
041303-002 ER-1295-898-DFl-BHl 
041304-002 ER-1295-898-DF1-BH2 
041305-002 ER-1295-898-DF1-BH2 
041306-002 ER-1295-898-DFI-BH3 
041307-002 ER-1295-898-DF1-BH3 
041482-002ER-1295-6500-DF1-BH 
041483-002 ER-1295-6500-DF1-BH 
£>4148~002 ER-1295-6500-DFI-BH 
041485-002 ER-1295-6500-DF1-BH 
041499-002 ER-1295-6500-DF1-BH 
041500-002 ER-1295-6500-DFl-BH 
041501-002 ER-1295-6500-DF1-BH 
041502-002 ER-1295-6500-DF1-BH 
041486-003 ER-1295-6500-DF1-BH 
041497-002 ER-1295-86585-SPI-B 
041498-002 ER-1295-S6585-SPI-B 
041490-002 ER-1295-W6584-DF1-B 
SBLK02 (Blank) 
SBLK02LCS (Laboratory Control Sample) 
041302-002 ER-1295-898-DF1-BH1MS (Matrix Spike) 
041302-002 ER-1295-898-DFl-BHlMSD (Matrix Spike 
Duplicate) 
SBLK02LCSD (Lab Control Sample Duplicate) 
SBLK01 (Blan1c) 
SBLKOlLCS (Laboratory Control Sample) 
SBLK01LCSD (Lab Control Sample Duplicate) 
041497-002 ER-1295-S6585-SP1-BMS (Matrix Spike) 
041497-002 ER-1295-S6585-SP1-BMSD (Matrix Spike 
Duplicate) 
041490-002 ER-1295-W6584-DF1-B 
SBLK03 (Blank) 
SBLK03LCS (Laboratory Control Sample) 
SBLK03LCSD (Lab Control Sample Duplicate) 

The laboratory utilizes a variety of instrument configurations for semivolatile analyses. The 
chromatographic hardware systems consist of three different GC and MS couplings. The first includes a HP 
5890 gas chromatograph upgraded to a Series ll or a HP 5890 Series II gas chromatograph and a HP 5970 
Mass Selective Detector. A HP 6890 Series gas chromatograph and a HP 5973 Mass Selective Detector is 
the last possible configuration. All configurations are equipped with electronic pressure control. All MS 
interfaces are capillary direct. 

SDG 87351 - SVOA 
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Chromatographic Column: 

Chromatographic separation of semivolatile components is accomplished through analysis on one or more 
of the following columns (all with dimensions of 30 meters x 0.25 mm ID and 0.25 urn film): 

J&W: DB • 5.625 (5%-Phenyl)-methylpolysiloxane (identified by a DB-5.625 designation on 
quantitation reports and reconstructed ion chromotograms) 
Similar to the J&W DB - 5.625 with low bleed characteristics. J&WMS 

All tech: 
HP: 

EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane (identified by a EC-5 designation) 
HP-5MS 5% Phenylmethylsiloxane (identified by a HP-5MS designation) 

Instrument Configuration: 

The samples reported in this SDG were analyzed on one or more of the following instrument systems 
(instrument systems are identified by the instrument ID designations listed below which can be found on 
the raw data or individual form headers): 

Instrument ID 
MSDl 
MSD2 
MSD3 
MSD4 
MSD7 
MSD8 

Sample Preparation: 

System Configuration 
HP58901HP5970 
HP5890/HP5970 
HP58901HP5970 
HP58901HP5970 
HP6890/HP5973 
HP68901HP5973 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Chromatographic Column 
J&W 
J&W 

All tech 
J&W 

J&WMS 
HP 

Due to the limited capacity of software to list all the current initial calibration files, a calibration 
history is inserted in the package prior to the appropriate Form 6. 

MSD l and MSD2 are calibrated using EPA method 8000B, revision 2, section 7 .5.1, as indicated by 
the lack of linear curves in the initial calibration. The mean of the RSD values for all analytes in the 
calibrations are less than or equal to 15% and the analytes for which the RSD are greater than 15% are 
shown on the form 6. This calibration approach leads to greater uncertainty for those analytes for which 
the RSD are greater than 15%. The results of the mean RSD calculations are maintained by the 
laboratory. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries were not within the required acceptance limits . 

Laboratory Number Explanation 

SDG 87351 - SVOA 
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QC522510 

QC523229 

Internal Standards: 

Surrogates did not pass for 2-fluorophenyl, phenol-d5 and nitrobenzene. 
The LCSD passed, therfore the surrogates failed due to random lab 
error. 
Surrogates did not pass for 2-fluorophenyl, and nitrobenzene. The LCS 
passed, therfore the surrogates failed due to random lab error. 

Internal Standards in all samples were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blanks above the required acceptance limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Number: 

9807349-0 I (041302-002 ER-1295-898-DFl-BH 1) 

All of the analyte recoveries in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike duplicate were not within the required acceptance limits for relative percent 
difference. 

Laboratory Control Samples: 

All analytes in the laboratory control samples were within the required acceptance limits for SBLK01. 

All analytes in the laboratory control samples were not within the required acceptance limits for SBLK02 
andSBLK03. 

All analytes in the laboratory control sample duplicates were within the required acceptance limits for 
relative percent difference for SBLKOl. 

All analytes in the laboratory control sample duplicates were within not the required acceptance limits for 
relative percent difference for SBLK02 and SBLK03. 

All analytes in the laboratory control sample duplicate were not within the required acceptance limits for 
relative percent difference. 

SBLK03LCSD failed RPD due to low recoveries in the LCSD. 

Dilutions: 

The following samples were di.luted: 

Laboratory Number 

9807449-02 

The above sample was diluted 1 :2, due to matrix interference. 

SDG 87351 - SVOA 
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Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

Manual Integrations: 

No manual integrations were perfomred on the standards in the initial calibration or continuing calibration 
associated with this SDG. 
No manual integrations were performed on samples, blanks or quality control samples associated with this 
SDG. 

General Comments: 

No ending check was run on MSDl on August 6, 1998. 

The following data files do not pertain to this SDG: 2Fl04, 2F107-2FI 14, 2Fl20-2FI22, 2E304-2E305, 
2E306SAIC, 2E307SAIC, 2E308SAIC, 2E311-2E312, 2E504-2E507, 1F404, 1F405ABBS, 1F405SAIC, 
1F405, IF406ABBS, 1F406SAIC, 1F406. 

Tho P"'Oding norrativo lw boon reviowod by~~ 

SDG 87351 - SVOA 
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Sample Aaalysis: 

CASE NARRATIVE 
SNLS 

SDG87351 
Ana.l::rsis by GCIMS 

The following samples were analyzed Cor semivolatiJe organic compounds using the analytical protocol 
from EPA SW·846 Third Edition. Mclbod 8270B. RcvUion 2. September 1994: 

Laboratorr Number 

9807349-01 
9807349-02 
9807349-03 
9807349-04 
9807349-05 
9807349-06 

'9807351-01 
9807351-02 
980735 l-Q3 
9807351-04 
9807351-05 
9807351-06 
9807351-07 
9807351...()8 
9807351-® 
9807345-Q1 
9807345-o2 
9807441-Ql 
QCS22S09 
QCS22S10 
QC522Sll 
QC522Sl2 

QC522513 
QC522492 
QC522493 
QC522536 
QC.S22537 
QC522S38 

9807441-01 
QC523227 
QC523228 
QC.S23229 

Syste!Q Confl.guradoo: 

SamoJe Description 

041302-002 ER-l29S-S9S..DF1-BH1 
041303-002 ER-1295-898-DFl-BHl 
041304-002 ER-129.5-89S.DFl·BH2 
041305-002 .ER-1295~898-DF1-BH2 
041306-002 .ER- I 29S.898-DF1-BH3 
041307-002ER-129.S-89S.DF1-BH3 
041482-002 ER-1295-650Q-DFl·BH 
041483-002 ER-129S-650Q.DF1-BH 
041484-002 ER-1295-6.SOQ-DF1-BH 
041485-002 ER.-1295-6500.DFl·BH 
041499-002 ER-1295-6500-DFl-BH 
0415()0.()()2 ER-129.5-6500-DFl-BH 
041SOI...Q02 ER-1295-6500-DFl-BH 
041502-002 ER-1295-6500-DFl-BH 
041486-003 ER-1295-6500-DFl-BH 
041497...()()2 ER-129S-S6S8S-SPJ-B 
041498-002 ER-1295-S65!lS-SP1-B 
04149().()02 ER-1295-W6584-DFl·B 
SBLK02 (Blank) 
SBLK02LCS (Laboratory Control Sample) 
041302-002 ER-1295-898-DFl-E.HlMS (Matrix Spike) 
041302-002 ER.-1295-898-DFI-BHJMSD (Matrix Spike 
Duplicate) 
SBLK02LCSD (Lab Control Sample Duplicate) 
SBLKOl (Blank) 
SBLKOlLCS (Laboratory Control Sample) 
SBLKOILCSD (lab Control Sample DuplicattJ) 
041497-002 ER-1295-S65!lS-5Pl-BMS (Matrix Spike) 
041497-Q02 ER-1295.S6SSS-spl-BMSD (Matrix Spike 
Duplicarc) 
041490-002 ER-1295-W6584-DFI-B 
SBLK03 (Blank) 
SBLK03LCS (Laboratory Control Sample) 
SBLK03LCSD (Lab Control Sample Duplicate) 

The laborauny utilizes a variety of instrument configur.uions for scmivolan1e analvses. The 
chromato~phic: hardware svstcms consist ofthn:e diff~nt GC and MS COUDlin~. The fustmcludes:: u·-
58!.10 gas chromatO!!J'lpn uo~ to a Series II or a HP 5890 Series 11 ns cnromatonaoh and a HP sc;-~ 
Mass Selective Detector. A HP 6890 Senes ps chromato!U'3Pb and a HP 5973 Mass !>eJcctJve J.JetecF''" ··• 
the last possible configuration. All coni1guranons arc emnooed witn eicctronic oressure control. AU i· .••• 
interfaces are capillary direct. 

SDG 87351 - SY -· 
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Chromatographic ColuDlD: 

Chromatographic separation of semi volatile components is acc:omplished through analysis on one or mOte 
of the following columns (all with cfunensions of 30 meters x 0-2.5 mm ID and 0-25 um film): 

J&W: DB • 5-625 (5%--Phc:nyl)-metbylpolysiloxane (identified by a D:S..5.625 designation on 
quantitation reports and reconsttuctcd ion chromatograms) 
Similar to the J&W DB • S.62S with low bleed characteristics. J&WMS 

All tech: 
HP: 

EC-5 (SE·54) S9f7 Phcoyl.. 95% Methylpolysiloxane (identified by a EC-S designation) 
HP-5MS S-% Phcnylmetllylsiloxane (idcnlified by a HP-5MS designation) 

Iostrw:a.ent Configuration: 

The samples reported in this SDG were analyzed on one or more of the following izuttumcnt systemS 

(instrument systems ate identified by the inmumcnt ID designations listed below which can be fouDd on 
tbc raw da.r.a or individual form headers): 

Irutrument ID 
MSDl 
MSD2 
MSD3 
MSD4 
MSD7 
MSD8 

Sample Preparation: 

System CoDfi;uration 
HPS890/HPS970 . 
HPS890/HPS970 
HP589G'HPS970 
HPS8901HP5970 
HP689MiPS973 
HP6890/HP5973 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibr:uion: 

The instrument was properly calibrated. 

Chromatographic Column 
J&W 
J&W 

All tech 
J&W 

J&WMS 
HP 

Due to the limited capacity of software to list all the current initial calibration files, a calibration 
history is inserted in the package prior to the appropriate Foan 6. 

MSD 1 and MSD:l are calibr:u:ed using EPA method 8000B, te'lisioo 2. section 7 .5.1, as indicared by 
the lack of linear curves in the initial calibration. The mean of the RSD values for all analytes in tbc 
calibrations are less than or equal to lS'i' and the IUllliytCS far which the RSD are greater tbm 15$ are 
shown on the form 6. This calibration approach leads to grester Wlcertainty for those analytcs for- which 
the RSD are greater dlan 15%. The results of the mean RSD calculations are maintamed by the 
laborato:ry. 

Holding TilDe: 

All samples were analyzed within the required holding rime. 

Sarro gates: 

Surro!tate recoveries were not witlun lilc rcquuea acceor.ance nm;: •. 

Laboratory Number .t.xptanaut· · 

soo 87351- sv.:-·. 
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QC522510 

QC523229 

Intemal Staodards: 

Surrogates did not pau for 2-fluorophcnyl. pbenoi-<IS and niuobenzene. 
The LCSD passed. tbetfore rhc surrogates failed due to random lab 
error. 
Surrogates did not pass for 2-tluoropbcnyl. and nill'Obenzenc. The LCS 
passed. thcrforc the SUil'OplcS failed due to random lab error. 

Internal Standards in all samples were within the required accepWJee limits. 

Blanks: 

No target analyt.CS were detected in the mc:thod b.lanlcs above the required acc=J)tanee limiL 

Spike Analyses: 

The matrix spike:s were run on the following Sample Nwnbcr: 

9807349-01(041302-002 ER.-1295-89S..DF1-BHI) 

All of the analyte n:coverie:s in the matrix spike were within the required acceptance limits. 

All analytes in the matrix spike duplicate were not within the required acccptanc:c limits for relative percent 
difference. 

Laboratory Control Samples: 

All analytes in the laboratory control samples were within the required aca:ptancc limits for SBLKO 1. 

All analytCS in the laboratory control samples were net within the required acceprancc limits for SBLX02 
and SBLK03. 

All analytcs in the laboratory control sample duplicates were within •he required acC:cptancc limits for 
relative percent difference for SBLKOl. 

All analytes in the laboratacy control sample duplicates were within not the required acccpance limits for 
relative pen:cnt difference for SBLK02 and SBLK03. 

All analyte:s in the laboratory control sample duplicate were not within the required acceptance limits for 
relative percent difference. 

SB LK03LCSD failed RPD due to low recoveries in the LCSD. 

Dilutions: 

The following samples were diluted: 

Laboratoq Number 

9807449-C: 

The above sampie was diluted 1:2. due ro matrix intederem. · 

SDG 87351- SVO•\ 
. .i:'~3,,.;; 

I 



Non Conformance Reports: 

There were no Noncooformance ReportS associated with this SOO. 

ManWll Integrations: 

No manual integrations were perfomrcd on the standards in the initial calibration or continuing calibration 
associated with dlis SDG. 
No manual integrations were performed on samples. blanks or quality control sample$ asscc:iatcd with this 
SDG. 

Geiferal CoUUDents: 

No ending check was run on MSD 1 on August 6, 1998. 

The following data files do not pertain to tbi.s SDG: 2F104, 2F107·2Fll4. 2F120-2Fl22. 2E304-2E305, 
2E306SAIC. 2E307SAIC, 2E308SAIC. 2E311-2E312. 2ES04-2E507, IF404,1F40SABBS, 1F405SAIC, 
IF405,1F406ABBS, 1F406SAIC,1F406 . 

.,.. ....-•• -~ .... ,_..,.,,.,. ..l~,h· .uzi.~~ 
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CASE NARRATIVE FOR 

SNLS 

Sample Analysis: 

SDG# 87351 
Analysis by HPLC 

The following samples were analyzed for nitroaromatic and nitramine organic compounds 
, using the analytical protocol from EPA SW-846 Third Edition. Method 8330, Revision 0, 

September 1994. 

Laboratorv Number 
9807351-09 
QC522487 
QC522488 
QC522489 

System Conftguratlon: 

Sample Description 

041486-003 ER-1295-6500-DFl-BH 
XBLKOl (Blank) 
XBLKOILCS (Laboratory Control Sample) 
XBLK01LCSD (Lab Control Sample Duplicate) 

The laboratory utilizes a high performance liquid chromatography {HPLC) instrument 
configuratior. ior explosives analyses. The chromatographic fiardware system consists "' 
an HP Mode11050 HPLC with programmable gradient pumping and a 250 ulloop injector 
for the primary system and a 100 ufloop injector for the confirmation systeiiL The HPLC 
is coupled to an HP Model G 1306A Diode Array UV detector which monitors absor~nce 
at the following five wavelengths: ·1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254 nm; S) 264 
nm. 

The primary HPLC system is usually identified with either a designation ofHPLC #2, or 
hplcb in the raw data printouts. The confinnation HPLC system is usually identified with a 
designation ofHPLC #1, or hplca in the raw data printouts. 

Chromatographic Column: 

Chromatographic separation of nitroaromatic and nitramine components is accomplished 
through analysis on the following reversed phase columns: 

HP: Hypersil BDS-Cl8, 250 mm x 4mm OD. containing Sum. particle size 

Confirmation of nitroaromatic and nitraminc components. initially identiited on one of the 
above columns. is accomplished through analysis on the following column: 

PH: Develosil CN-UG5-S. 250 mm x 4.6 mm I.D. 

The primaiy column is used for quantitation while the confinnation column is for 
qualitative purposes only . 

SDO# 87351- HPLC 
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Sample Preparation: 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surroaates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limiL 

Spike Analyses: 

The matrix spikes were not run on a sample in this Sl)G. but were run on a sample in this 
batch (126117). 

All of the analyte recoveries in the matrix spiAe were not within the required acceptance 
limits. 

HMX failed high in the MS and MSD due to the presence of HMX in the unspiked sample. 

All analytes in the matrix spike duplicate were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All analytes in the laboratory control sample were within the required acceptance limits. 
) 

All analytes in the laboratory control sample duplicate were within the required acceptance 
limits for :relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

SDG# 87351- HPLC 
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Manual Integrations: 

No manual integrations were performed on the standards in the initial calibration or 
continuing calibration associated with this SDG. 

No manual integrations were performed on samples. blanks or quality control samples 
associated with this SDG. 

General Comments: 

The FORM 8 uses the retention time of the smrogate as a measure of bow close the 
retention times of the samples and QC are to a standard component. The Instrument Blank 
does not contain the sunogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

The preceding narrative has been reviewed by:~\ ~N(Z, Date: rr\ 11 I rB 

SDG# 87351- HPLC 
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CASE NARRATIVE FOR 

SNLS 

Sample Analysis: 

SDG# 87351 
Analysis by HPLC 

The following samples were analyzed for nitroaromatic and nitramine organic compounds 
using the analytical protocol from EPA SW-846 Third Edition. Method 8330. Revision o. 
September 1994. 

Laboratory Number 

9807351-09 
QC522487 
QC522488 
QC522489 

System Configuration: 

Sample DescriptiQJ! 

041486-003 ER-1295-6500-DF1-BH 
XBLKOl (Blank)· 
XBLKOILCS (Laboratory Control Sample) 
XBLKOlLCSD (Lab Control Sample Duplicate) 

The laboratory utilizes a high performance liquid chromatography (HPLC) illstrument 
configuration for explosives analyses. The chromatographic hardware system consists t'Ji 
an HP ModellOSO HPLC with programmable gradient pumping and a 250 ulloop injector 
for the primary system and a 100 ulloop injector for the confirmation system. 'l'be HPLC 
is coupled to an liP Model Gl306A Diode Arcay UV detector which monitors absorbence 
at the following five wavelengths: I) 214 nm; 2) 224 run; 3) 235 nm.; 4) 254 w:n; 5) 264 
nm. 

The primary HPLC system is usually identified with either a designation of HPLC #2, or 
hplcb in the raw data printouts. The confirmation HPLC system is usually identified with a 
designation of HPLC #1, or hplca in the raw data printouts. 

Chromatographic Column: 

Olromatographic separation of nirroaromatic and nitramine components is accomplished 
through analysis on the following reversed phase columns: 

HP: Hypersil BD5-Cl8, 250 mm x 4mm O.D. containing 5 um particle size 

Confir.mation of nitroaromatic and nitramine components, initially identified on one of the 
above columns. is accomplished through analysis on the following colmnn: 

PH: Develosil CN-UG5-5, 250 mm x 4.6 mm lD. 

The primary column is used for quantitation while the confirmation column is for 
qualitative purposes only. 

SDG# 87351- HPLC 
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Sample Preparation: 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrUment was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Swrogate recoveries in all samples were within the required acceptance limits. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix spikes were not ron on a sample in this Sw. but were run on a sample in this 
batch (126117). 

All of the analyte recoveries in the matrix sp~ were not within the required acceptance 
limits. 

HMX failed high in the MS and MSD due to the presence ofHMX in the unspiked sample. 

All analytes in the matrix spike duplica!e were within the required acceptance limits for 
relative percent difference. 

Laboratory Control Samples: 

All anaJytes in the laboratory control sample were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate were within the required acceptance 
limits for relative percent diff~ce. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

SDG# 87351- HPLC 
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Manual Integrations: 

No manual integrations wete performed on the standards in the initial calibxmion or 
continuing calibration associated with this SDG. · 

No manual integrations were performed on, samples. blanks or quality control samples 
associated with this SDG. 

General Comments: 

The FORM 8 uses the retention time of the SUirogate as a measure of how close the 
retention times of the samples and QC are to a standard component The Jnstrumc:ot BlaDk 
does not contain the surrogate. 

The samples wcxe concentrated prior to analysis to achieve the xequired detection limit. 

The preceding narrative has beeD reviewed by: \\.too\)'\ c&Na.- Date: ,.,..\ 7i I ~1 

SDG# 87351- HPLC 
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Sample Analysis 

Case Narrative for 
Sandia National Laboratories 

ARCOC • 510181 
SDG 87351 (Soil) 

Metals Analysis by ICP 
Mercury Analysis by CV AA 

The samples were analyzed for metals using EPA method 6010B by ICP and method 
7 4 71 for mercury analysis by CV AA: 

Laboratorv Identification 
9807351-09 
QC522650-ICP 
QC522651-ICP 
QC522652-ICP 
QC522653-ICP 

QC522654-ICP 

QC522655-IGP 

QC522110-CV AA 
QC522111-CV AA 
QC522112-CVAA 

System Configurations 

Sample Description 
041486-003 ER-1295-6500-DFl-BH 
Prepartion Blank (PBS) 
Laboratory Control Sample (LCSS) · 
Laboratory Control Sample Duplicate (LCSSD) 
041486-003 ER -1295-6500-DFl-BHL-Serial 
Dilution (SO) 
041486-003 ER-1295-6500-DFl-BHS-Matrix 
Spike (MS) 
041486-003 ER-1295-6500-DFl-BHSD-Matrix 
Spike Duplicate (MSD) 
Preparation Blank (PBS) 
Laboratory Control Sample (LCSS) 
Laboratory Control Sample Duplicate (LCSSD) 

ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing 
inductively coupled plasma atomic emission spectrometer. The instrument is equipped 
with a Meinhardt nebulizer, cyclonic spray chamber, and yttrium internal standard. 
Operating conditions for the Trace ICP were set at a power level of 950 watts, a 
peristaltic pump flow rate of 140 RPM (2.0 mUmin sample uptake rate), argon gas flows 
of 15 Umin and 0.5 Umin for the torch and auxiliary gases, and a nebulizer pressure 
s~tting of 26 PSI. 

A Leeman Labs PS200 automated mercury analyzer was employed to analyze samples 
using EPA SW -846 Method 7471A. The instrument is a cold vapor atomic absorption 
spectrometer set to detect at a wav~length of253.7 nm and configured with a dual beam 
analytical cell. Sample introduction is performed via a peristaltic pump at 5 mUrnin and 
nitrogen carrier gas rate of 0.3 Umin. 

Sample Preparation 
All samples were prepared in accordance with the appropriate EPA SW846 procedures. 

SNLS SDG# 87351 
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Instrument Calibration 
The instruments were calibrated following the manufacturers' specifications. 

Holding Time 
All samples were analyzed within the required holding times. 

Blanks 
The preparation blank had concentrations of silver which fell between the instrument 
detection limit (IDL) and the contract required detection limit (CRDL), as indicated with 
the "f' qualifier. For Mercury, the sixth CCB exhibited concentration above the CRDL. 
For lead, the CCB 12 recovered above the client required detection limit however, all 
samples of interest were bracketed by acceptable QC. Therefore, sample results are not 
affected. 

Spike Analyses 
For ICP sample 041486-003 ER-1295-6500-DFl-BH was designated as the quality 
control sample, including a matrix spike (MS) and a matrix spike duplicate (MSD). All 
quality control criteria was met for percent recovery (%R) and for relative percent 
difference (RPD)for all ICP parameters, with the exception of barium, as indicated with 
the ''N" qualifier. For the CV AA analysis no sample from this clients sample delivery 
group (SDG) was designated as the quality control sample. However, all QC criteria was 
met for the MS and MSD analyses for mercury. ' 

Laboratory Control Samples 
The laboratory control sample (LCS) and laboratory control sample duplicate (LCS DUP) 
met the quality control acceptance criteria for %R for all parameters. The RPD for all 
parameters and the relative percent difference (RPD) between the LCS and LCSDUP was 
within the 20% control limit 

Sample Dilutions 
All samples analyzed for ICP analytes were analyzed at a 2X dilution. with the exception 
of the LCS and LCS Duplicate at a 5X 1 

Serial Dilution Analysis 
Sample 041486-003 ER-1295-6500-DFl-BH wa8 designated as the serial dilution for the 
ICP batch. Quality control criteria was achieved for all parameters. 

Nonconformance Reports 
No nonconfonnances were issued for this sample delivery group. 

This package has been reviewed and approved by: .\1· fral,~-t~ 

Date: '?> /Jt h~ 
SNLS SDG# 87351 
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G~SPECTROSCOPY 

Ana]ytical Batch Number: 126419 

Analytical Method: HASL 300 

Laboratory Number 

9807247-06 
9807351-09 
QC523621 
QC523622 
QC523623 
QCS23624 

Instrument Calibration: 

Case Narrative for 
SANDIA· 87351 

Sample Deseriptlon 

041471-003 ER-1295-M0231-DF1-B 
041486-003 ER-1295-6500-DFl-BH 
Blank 
Duplicate of04141I-003 ER-1295-M023 t-DF1-B 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

The instrument was properly calibrated. The following calibrations were performed: Gamma 4 on 
4129/98; Gamma 7 on 4130/98; Gamma 8 an S/13/98; Gamma 10 on 5/13198. 

Holding Time: 

All samples were analyzed within tho required holding time. 

Blanks: 

No target analytes were dctcc:u:d in tho method blank above the required .acceptance limit. 

Laboratory Control Samples: 

All analyte recoveries in the labotatocy c:on1rol sample were withJn the required acceptance limits. 

Sample Daplicates: 

All sample dupliCate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Confoi'Dl3Dte Reports: 

There were no Nonconfonnancc Reports associated with this batch. 

Gneral Comments: 

Tho following isotopes were not quantified due to low abundance: QCS23621;U-235, QC523622; 
Th-231. 

GROSS ALPHA BETA 

\ 



Analyti<:a) Batch Number: 126137 

Analytical Method: EPA 900.0 

Laborptory Npmber 

9807345-01 
980734.5-02 
9807349-01 
9807349-02 
9807349-()3 
9807349-04 
9807349-0!! 
9807349-06 
98073.51-01 
9807351-02 
9807351-03 
98073.51-04 
9807351-05 
9807351-06 
98073.51..(J7 
9807351-08 
QCS22S60 
QC522S61 
QC522S62 
Qeill563 

QC.522.564 

Instrumi:Dt C•lilmatlou: 

Sample Dnerjpffon 

041497-002 ER-1295-S6585-SP1-B 
041498-002 ER-129S·S658S-SP1-B 
041302....()()2 ER-1295-89&-DFl-BHl 
041303-002 ER-l295·898-DF1-BH1 
041304-002 ER-1295-S98-DF1-BH2 
041305-002 ER-1295-898-DF1-BFI2 
041306-00.2 ER-1295-898-DF1-BH3 
041307-002 ER-1295-1198·DF1-BH3 
0414t2-002 ER-1295-6500.DF1-BH 
041483-002 ER-1295-6500-Dfl-BH 
041434-002 ER.-1295-6500-DFl-BH 
041485-002 ER-129.5-6.500-DFI-BH 
041499-002 ER.-1295-6SOO..DF1-BH 
041500-001. ER.-1295-6SOD-DF1-BH 
041501..002 ER-129.5-65DO-DF1-BH 
041502..002 ER.-1295-6SOO..DF1-BH 
Blank 
Duplicate of041502-002 ER-1295-6500-DFl-BH 
Marrix Spike of041502-002 E:R-129.5-6500-DFl-BH 
Matrix Spike Duplicate of041S02·002 Ell-1295..()500-DFl· 
BH 
LaboratoJy ContrOl Sample 

The instrument was properly calibrated. The calibration was ped'onned on 6/5/98. 

HoldiDg Tille: 

All samples were anal}'Z!Cd within the required hoJding time. 

Blaaks: 

No target analytcs wcra detected in the method blank above the required acceptance limit. 

Splke .Aulyses: 

All analyte recoveries in tho matrix spike were within the required Kceptancc limits. 

Laboratory Coatrol Samples: 

All analytc recoveriCJ ill the laboratory control sample wen~ wlthiJJ the required acceptance limits. 

Sample Dup6cates: 

All sample duplic:ato re3Ult3 wcrr~ witlrln the required acceptance limits. 

Dilutions: 



None of the samples were diluted. 

Non Couformance Reports: 

There were no Nonconformance Reports associated with this batch. 

GROSS ALPHA BETA 

Analytical Batcll Number: 126397 

Analytical Method: EPA 900.0, EPI A-QOIB 

Laboratory Number 

9807252-01 
98072:52-02 
9807441-01 
98074:50-01 
9807450-02 
98074:50-03 
9801450-04 
QCS23523 
QCS23524 
QCS23S2S 
QCS23526 

QCS23527 
QCS23909 

Instrument Calibration: 

Sample Description 

SSDT0298 
SSDT0299 
041490-002 ER.-1295-W6584-DF1-B 
MARTIN CREEK UPS'I'.REAM Sll. T 
MARTIN CREEK DOWNSTREAM SR.T 
BANNER. CREEK l.lPSTR.EAM SILT 
BANNER. CREEK. DOWNSTREAM Sll.T 
Blank 
Duplicate of04J49C).()()2 ER.-1295-W6S84-DF1-B 
Marrlx Spj]ce of041490-002 ER-1295-W6S84-DF1-B 
Mattix Spike Duplicate of041490-002 ER-129S-W6S84-
.DF1-B 
Laboratory Coo.uol Sample 
Known 

The instrument was properly calibrated. The calibration wu performed on 6/:5/98. 

Holding Time: 

All samples we:e analyzed within the required holding time. 

Blanks: 

No target analytes were detected in tbe me1hod b.laDlc above tho required ecceptanco limit. 

Spike Analyses: 

AU ana1yte recoveries ht the ma1rix spike were within the n:quircd acceptaDce limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within th$ required acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within tbe required acceptance limits. 

\ 



DHutloDS: 

None of the samples were diluted. 

Non Cfdformance Reports: 

There were no Nonconfonnanco Reports associated with this batch. 

.-
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ADDITIONAL/SUPPORTING DATA 

CAN BE VIEWED AT THE 
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SAMPLE FINDINGS SUMMARY 

ARJCOC: k, 0?_ 7:~ ? Data Classification:~~~/ ~ .t t:-r-, 
Sample/ DV ./ 

Fraction No. Analysis Qualifiers Comments 

c r-. /l#-cn L ~~ r ~e. 

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

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

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

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

Test Met~ods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed~~ ~'--/.-=-0_.r;:.,_,Lz?~?-:....,,L9 _______ _ 



General Chern. SAMPLE FINDINGS SUMMARY 

COC: 602763 
...... 
C» 
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Sample Number £ G) 
.c:: 

M0146/M0235JT40-DF1-BH1-5.5-S JB 
M0146/M0235fT40-DF1-BH1-10.5-S JB 
M0146/M0235JT 40-DF1-BH2-1 0.5-S JB 
B6583-DF1-BH1-6.5-S JB 
86583-DF1-BH2-11.5-S JB 
B6584W-DF1-BH2-5-S JB 
86584W-DF1-BH2-10-S UJA2 
86584W-DF1-BH2-1 0-0U UJA2 
86584W-OF1-BH2-1 0-MSDS UJA2 
B6584W-DF1-BH3-5-S UJA2 
86584W-DF1-BH3-1 0-S UJA2 
M0231/234-DF1-BH2-5-S UJA2 
M0231/234-DF1-BH2-1 0-S UJA2 
M0231/234-DF1-BH1-5-S UJA2 
M0231/234-0F1-BH1-1 0-S UJA2 
T121T421T43-SP1-BH1-14-S UJA2 
T12/T42/T43-SP1-BH1-19-S UJA2 
T12/T421T43-SP1-BH1-19-CR UJ2 



SAMPLE FINDINGS SUMMARY 

Site:~ -C~tx. 
ARJCOC: fn02-~~ .3 Data ClassifiW&tion: r?t uc../ /7 f '(. 

Sample/ DV ._.1 

Fraction No. Analy~s Qualifiers Comments 

~~~fl'l~!_r'IJ-Sfl- e~t?-Bt:/82 us /Ow- Swrt"'~t:i't.e. ~~ {jl//- tr-PG{j 
Pc15 

f"\01"1.'/fli02~/1'W 1J roc,,cr I 01 6 J 
I~ oF c.c, -A r-,-a r>cn ... nil>. 

.. J>pj -11112- S".)·~ 
1267Lf- J 1-2... 

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

An!llysis - Use valid test methods provided below or if the result applies to an individual analyte ""ithin a test method. 
use the CAS number from the analytical data sheet. 

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

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

Te!t Metbods-Anions CE, EPA6010, EPA6020, EPA74701l. EPA8015B, EPA808l. EPA8260. EPA8260-M3. 
EPA8270, HACH ALK: HACH N02, HACH N03, MEKC HE, PCBRJSC - - - -

Reviewed ~------Dat~: __ ,..,..._~""J::?'J--. .... ~'-"-----------



DATA VALIDATION SUMMARY: 

SITE/PROJECT: fVol'l-{ If' ¥c CASE#: 72.2.3. C...J 0 
ARcoc#: Gaz ~3 
LABORATORY: C::...E Z: 

# OF SAMPLES: 1.( .2. MATRIX: __..S.Lit?t...a_~~------
LAB SAMPLE IDs:~,..,-----.,-----::;--------

99(X(Cf/fl - (!)~ t"l.r._ - Y4G 
LABORATORY R.:-::E=P70R::':T=-"#::-': ..__'-r9:"1l"f~._ea9~.~::-/Ll-::::::-. -------

1. HOLDING TIMES/ .,/ 
PRESERVATION 

2. CALIBRATIONS V' 

3. METHOD BLANKS I v 

4. MS/MSD I ./ 

5. LABORATORY I ./ 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES ./ 

ITERNAL STDS v 
9. 

10. 
CHECKSN 

II. ICP SERIAL 
DILUTION --

12. 

13. OTHER QC 

CHECK MARK ('-I)- ACCEPTABLE 
J - E STIMJ\ TED 
U - NOT DETECTED 

I I v I I 
./ 

'./ 

/ 

/ 

SHADED CELLS - NOT APPLICABLE 
UJ - NOT DED~CTED, ESTIMATED 
R- UNUSABLE 

I I 

REVlEWFilBY~-~ - DATE: ///..f'Lt? 

B-2 

I / I I ./ 

v I I v 

SB I I ~ 

()J/12 / 

/ / 

/ 

I 



DATA VALIDATION SUMMARY: 

SITE/PROJECT: Nofl -l lf~bC... CASE#: 7z..G..J. ?.30 #OF SAMPLES: .>" MATRIX: .:::;'QUOG,..(..) 
ARCOC #: tG 02. ?h)_ LAB SAMPLE IDs: T 
LABORATORY: Cc~ ---=.,,-Cl-l?B__,..=<f'/,_K.,..._--)'"-7-t:'"..,-.,.,.'h-~-----.5-:::;-,..-,l,.----

LABORA TORY REPORT#: '7'9'0 flY I~ 

2. CALffiRATIONS I / I I ./ I I I I I / I I ./ 

3. :METIIOD BLANKS I v I I ./' I I I I I v 
I I 

/ 

4. MS/MSD I - I I - ./ / 

5. LABORATORY v / v' I I / CONTROL SAMPLES 

~111111~(~1 'ii~~l~l!llllllllil !lr~"';IIII~Il :~1r,;~~11rt\i' 
~~ ~~::;;::::~ *' ~ -~ .: / I I ./ 6. REPLICATES *~i~oo·~~~~~m\l mPJ il~~l~IMm~1: ·- :~~~lli~~;~m~~mmr~~t ~~~~;~~=~~l~~~~~~~i~~ii~~~~~~ ~;~~~~~l~~lti~~t~~;~~~m~;~ ~~~f~~t;~i~~~m~~~~~~JH~~~~~ifu~~~l 

7. SURROGATES ,/ 

8. INTERNAL STDS .r 

9. TCLCOMPOUND 
IDENTIFICATION 

10. ICP INTERFERENCE 
CHECK SAMPLE 

II. ICP SERIAL 
DII...liTION 

12. c. 
TRACER lilil"lllli.lfll 'll!illllillilll.llll! 1,l\~1111111'iil;1~111 il111!11!!iii!lllllll\. RECOVERIES - ../ .; 

CI-lliCK MARK ('V)- ACCEPT ABLE SHADED CELLS -NOT APPLICABLE 
J- ESTIMATED UJ -NOT DETECTED, ESTIMATED 
lJ - NOT DETECTED R-UNUSABLE 

REVIEWEI)IJY;_..~~~ DATE: l//rJ,2 

B-2 



Memorandum 

Date: 11105/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
ARICOC: 602763 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908918 

See attached Data Assessment SUIIUl18IY Forms for supporting documentation on the data review and 
validation. 

Summary 

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

Qualifications were applied to CN sample results due to blank contamination and failure to meet matrix 
spike sample acceptance criteria. 

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

Holding Times 

The CN samples were analyzed within the prescribed holding time. 

The Cr6+ equipment blank sample was received 2 days and analyzed 3 days after the prescribed 24hr. 
holding time. Sample results were UJ2 qualified. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria 

The Cr6+ method blanks and equipment blanks were free of target analyte above reporting limits. The 
Cr6+ .equipment blank result was previously qualified UJ2 (see Holding Times section above). This 
qualification has no affect on soil sample data quality. 

Several samples exhibited CN at less than 5 times the associated method blank value. These sample 
results were qualified JB. See attached Sample Findings Summary. The CN equipment blank was free of 
target analyte above the reporting limit. 

Matrix Spike Analysis 

The CN matrix spike associated with several soil samples failed to meet recovecy acceptance criteria 
(low). These sample results were qualified UJA2. See attached Sample Findings SUlllll1lli}'. 



The Cr6+ matrix spike sample analyses met QC acceptance criteria 

Laboratory ControiJLaboraton Control Duplicate Samples 

The Cr6+ LCS/LCSD samples met QC acceptance criteria. 

One CN LCS result was not reported, but the associated LCSD was acceptable. No sample results were 
qualified. 

Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria. 

OtberQC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



GENERAL CHEMISTRY: 

SITE/PROJECT: fl/!':~A' ~ bi. 
LABORATORY: ~~~"""-'7"----:~=---
METHODS: tr2fr:,/ C (L 6 I 

? 

QCI CAS# ICV CCV ICB Analyte 

~~~c), :1' j.,, z.. r v ./ "'I~ '(A,.,. ''fl~:.. V' ,/ "/4 

Comments: 

ARCOC #: t002 76 3 
LABORATORY REPORT#: . 99 0$ 111? 

CCB Mdhod LCS LCSD LCSD MS MSD BlankJ RPD 
~;a 0-15

1 v').. &/ ./ 57.f "'lt:t 
¥"/a v' / ./ v v' "/~ 

MSD REP Serial FieldDup Equip. Field 
RPD RPD Dilution RPD Blks Blks 

"/q ./ "'1/q ., ., '~/q ,.,, ,/ "/c, ....... IuS-' Ylj_a 

' B t~"l< 6VJ 't"t {, fJIII{. IJ»oc .. ;A ret! ,_•f:"h ~_..,ol~> -~ ~ 1~ 1 ~ '"-'I~'~ L~ t '-J l--'/,. ~ 6 . a/ I "~ 6/J..~ Ok. 
1.. (Vo 1-C!> a.Gb'fjf{S'Cf. ~~~!loc,/fA~ v/f,'A -'11. ;Ill or-lc.r L£5 OJ< · 

J {r\.) 0.C..6'f36'80 c.,f,. /hwc.iuJul ,_•t:1, ~q-P/e,..) -z.~~'i,.l~ .iO:,S'f, 1~;~ '1~ '11:, "I~ '(b. /f-j/ o.ifer/??.S CJK". 

REVIEWED BY: 
//_/ 

DATE: / .5/"99 • 



Memorandum 

Date: 11/05/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602763 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908918 

See attached Data Assessment Summazy Fonns for supporting documentation on the data review and 
validation. 

Summary 

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

No qualifications were applied to VOC sample data. 

Qualifications were applied to PCB sample results due to failure to meet acceptance criteria for surrogate 
recovery, and lack of positive target analyte result confirmation. 

Boldine Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Several VOC CCVs had greater than 20% and less than 400/oD. Since all other QC acceptance criteria 
were met for these analytes, no sample results were qualified. 

The PCB laboratory case narrative states that several Aroclors failed to meet CCV acceptance criteria. 
For the purposes of data validation, only the CCV results of Aroclors 1016 and 1260 are assessed. The 
CCV for Aroclor 1016 analyzed on 9/4/99 at 1213 (associated with several field samples) had greater than 
20 and less than 400/oD .. No sample results were qualified. 

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

The results for the PCB equipment blank were qualified UJ (see Surrogate section below). This 
qualification has no affect on the data quality of the associated PCB samples. 

Surrogates 

All VOC $urrogate recoveries met acceptance criteria 



The recovery for DCB in samples B6584W-DF1-BH110-S and M0231/234-DF1-BH1-10-S was slightly 
low. The samples were not reextracted. but were reinjected with similar results. Sample results were not 
qualified. 

The laboratory case narrative states that DCB recovery was low for samples T12ff42ff43-SP1-BH1-14-S 
and Tl21T421T43-SP1-BHI-19-S. The results report pages for these samples indicate that surrogate 
recovery acceptance criteria were met. Sample results were not qualified. 

Surrogate recovery was low for sample T121T42/T43-SP1-GB1-19-PCB (EB). Results for this sample 
were qualified UJ. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

Matrix spike sample aruilysis for soil VOC and PCB met acceptance criteria. 

No matrix spike samples were analyzed for aqueous VOC or PCB. No sample data were qualified as a 
result. · 

Internal Standards 

All VOC internal standard QC acceptance criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

VOC LCSILCSD samples met all acceptance criteria. 

One soil PCB LCSD failed to meet acceptance criteria (high) for recovery and RPD. All associated 
sample results were non-detect, with the exception of sample M0146/M0235/T40-DF1-BH2-5.5-S. Non
detect sample results were not qualifi~ no further qualifications were applied to the positive sample 
result (see Confirmation section below). 

Confirmation 

Sample M0146/M0235ff40-DF1-BH2-5.5-S exlubited a positive result for Aroclor 1260. The reviewer 
could find no explicit evidence of secondary column confirmation of this result. This sample result was 
qualified J. 

OtherQC 

No field duplicate samples were submitted for VOC analysis in this SDG. 

PCB field duplicate analysis met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



VOLATILE ORGANICS: Page 1 of2 
SW-846- Method 8260 

SITE/PROJECT: 1Vo/l-&f~6i:., ARCOC#: (;02..76.J ar, 
LABORATORY: C:.:Z: L LABORATORY REPORT#: 9 9089t£> 

.,.,.,,,,,,,,,f,x:::;:~;:;:':J::':;>.:;:::::::;:>;:.::,:, 

:-:·:::;::::::::::::::::-:-:-:-:-·-· :::=:~;.::::::~1~:~::::·· 

·:::::=~= 

:;o·,:;:N:-;;;:o:::; ,,,,,j;:g,,,,,,,,,,, 

Comments: 

REVIEWED B~~ -======· DATE: '*/1'1' 

8-8 

·::::~::· ·=·=·!=~~:;:;~;;-:-' 

:IY 



VOLA TILE ORGANICS: Page 2 of 2 · 
SW-846- Method 8260 

SITE/PROJECT: ARCOC #: ~02_ 7,63 a1. 
LABORATORY: LABORATORYREPORT#: _ 

s R' di - ~- ~- - - l Standard Outl' -
Sample SMC 1 

/ 
v 

/ 
/ 

/ 
/ 

SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMC3 IS 1-area IS 1-RT 

/ 

IL v 
IJI / 
\, v 

/ 
/ 

IS 1: Bromochloromethane 
IS 2: l ,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

/ 

IS 2-area IS 2-RT IS 3- area 

---~ 

---v 

-- ~ -·---~ ---·--

B-9 

IS 3-RT 
-

-
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VOLATILE ORGANICS: Pagel of 2 
SW-846- Method 8260 

SITE/PROJECT: f'Joll-{t ¥"-
LABORATORY: c;..e: L 

Comments: 

·::::;~:::.Jj:::;;::::::l:!:!~:=:~=t=::;;;;:;:::;:;:l::::;:;:; . 

. ;;,·,v,,,,,,,,,,,.,,,,_ 

REVIEWEDBY~~~DATEo 

8-X 

.,.,,,,,,,,.,;C;:;:;:;::;.i::;:::, ''''''''''[:;:/''''·'· 

·=·•:=ml''''''''Ttrrm:::,,,,,_. , .,., __ 

::1»:::::}:;::::::;.· ·.•!;!•!·:-T.'' 



VOLATILE ORGANICS: Page 2 of2 
SW-846- Method 8260 

SITE/PROJECT: ARCOC #: Coz 763 so, I 
LABORATORY: LABORATORY REPORT#:--------

R' -- --- - . -- -- --- --- - - -- - 0 
Sample SMC 1 SMC2 SMC3 IS 1-area IS l-RT 

./I-' 
/ 

SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

(// 

-:...-
~ __,.-

~ 

-

IS 1: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

IS 2-area IS 2-RT IS 3- area IS 3-RT 

---;;::;= 

1-- t---
1---" 

B-') 

I-- -
r 



Pt;Os: 
SW846 • Method 8082 

SITE/PROJECT: doa._ .. {t ~t,C.. 
LABORATORY: (, £L 

ARCOC #; ~ 76..1 U;i I 
LABORATORY REPORT#; "190gc?(8 

--~--

Calib CCV Method LCS MS r~eld Eq. Field Name CAS# Intercept RSO/Rl RPO Blks LCS LCSD RPD MS MSD RPD Dup Bib Bib 
RPD 

<2~1./ 0.99 <20% 20% 20% 

PCBs 
Aroclor·l 016 12674·11·2 "" .;1' 11.3~ ./ ./ .. 2 .. "l/ I ./ / ....:; 

,/ ./ 

Aroclor-1221 11104-28-2 
Aroclor-1232 1114-16-5 
Aroclor-1242 53469-21-9 
Aroclor-1248 12672-29-6 
Aroclor-1254 11097-69-1 -

Aroclor-1260 11096-82-.S ....&,. 
..__ ,/ uz.~- 3f..ll / ..,..- ..... ·~--' .. 

Sample SMC ~- Sample SMC SMCRT 
%REC %REC 

·PI '{,.b ()C.f~ 

·'i> "'·' 
,, 

:Nil -~CI -~ ..,..__ ll 

tlAi 
Confirmation 

Sample CAS# RPD >25% Sample CASt# RPD>25% 

-10 I IOCf"-~2-> .l 
- - -~----

Comments: 
1 CC. V o/1 rrffr e' 12,1J o,J:.. ./J.sSoC/'4 trzl ,.,.,., e:7j Sq-.oh..5 - (- 8 tO I< 1ft I 6 I 'il ~0 2 ~ 2 Y l£ 

/ ~ "7- ol ......... ./ ".1 ,/ J J ., ;.I 

~ Q(_st;~/e.. 6'{~16 2. a~~~~ W l1A 'f:' /, s·Q~4s ~. -06 e'hrt, - Y C!... · 

..J no e;cp//c/ t etA&/~ ce of co,.., r I r ,..,c;.hOr] --

REVIEWEDB~~Z:~ DATE: ///..f7"S?ft 



PCBs: 
SW846 • Method 8082 

SITE/PROJECT: f/tM-ttf ,~t;,c__ 
LA BORA TORY: _C'""'-'t.;.....~L'"'-----

Name CAS# 

PCBs 
Aroclor-1 016 12674-11·2 
Aroclor-1221 11104-28-2 
Aroclor-1232 1114-16-5 
Aroclor-1242 53469-21-9 
Aroclor-1248 12672-29-6 
Aroclor-1254 11097-69-1 
Aroclor-1260 11096-82-5 

ARCOC#: 002..763 or. 
LA BORA TORY REPORT#: '1'908'11'$ 

"(eo-

Calib CCV Method LCS lntetcepl RSD/R: RPD Btks LCS LCSD 
RPD 

MS MSD 

<20%/0.99 <20% 20% 

./ v t/ v " " 

,_ 
•I. .,. .,..,.. 

""' 

Sample SMC SMCRT Sample SMC SMCkT 
%REC %REC 

-'h 25"S ./){I~ 

Confirmation 

Sample CAS# RPD >25% Sample CAS I# RPD>25% 

I 

A In ,...,....---_ 
__..-

~ ---___.;,-

Comments: 

l I "1<1 

MS Field Eq. Field 
RPD 

Dup 
Bib Blks RPD 

2Q-Io 

: 

I 

• 

' 

! 

' 



Contract Verification Review (CVR) 

Project Leader ....:A:..:·:..:R..:.;o:.!yb.::.=.:al~--------- Project Name Non ER Septic Systems Case No. 7223.230 

ARICOC No. 602763 Analytical Lab GEL SDG No. 9908918 ------------------------ -------------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

.. -·---- --- --~-=::t_-------- --------- -------,_·----.- ........... ~- --- ---- ····--· ... 
Line Complete? Resolved? I 

No. Item Yes No If no, explain Yes No _ 
1.1 All items on COC complete - data ~ clerk initialed and dated X i 

1.2 Container type(s) correct for analyses requested X I 

1.3 Sample volume adeQuate for I and types of anaiY&eS requested X I 

1.4 Preservative cooect for analyaea requested X I 

1.5 Custody records continuous and complete X 
1.6 lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 
I 
I 

1.7 Date samples received X 
1.8 Concition_UJ)_~f1 receiptiflformation provided - -- -

X 
-

--- ............ -,----· __ ., ---~ .. ·-r-·-
LWle Com >tete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed, &ignatlll! X 
2.2 Method reference number(s} coml)lete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Repicatej X 
2.-4 Matrix spike/matrix spike duplicate data provi~f reQuested) X 
2.5 Detection limits provided· POL and MDL( or IOL), MDA and L., X 
2.6 QC batch numbers provided X I 

2.7 Dilution factorsiii'.Ovided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported . 
2.10 Na"ative provided X 
2.11 TAT met X 
2.12 Hold times met X The equipment blank (aqueous) Chromium 6 hold 

time (24 hours) was not met. 
2.13 Contractual ClU&Iifiers_provided X 
2.14 All requested result and TIC (if requested) data provided X 

-~ 



Contract Verification Review (Continued) 

-·- --.. - ---·••Y -·-·--·•-•• 
Item Yea No If no, Sample 10 No.IFr8Ction(s) and Analysis 

3.1 he reporting units appropriate for the malrbc and meet conlract ..,ecifl8d or project-.peciflc X 
r.quirements? lnorganics and m.tals reported .. ppm (mglliler or mgii<Q)? Tritium reported in 
picocurie!l per liter wilh percent mois11n for soil samples? Units conaietant between QC aamples 
and Ample datJ 

3.2 Quantitltion limit met for all samples X 

3.3~y X 
I) Laboratory control samples accuracy reported and mat for all aamples 

b) Surrog~~te datil reported and mat for al organic sample• 8f'lalyzad by a gas chromatography X Some PCB eurrogaw ..-coveriM were alightly out. 
I technique 

See~125 

c) Matri11 aplke recowry data reported and met X I 

I 

3... Precision X RPO for PCB •chlor 1200 waa -'ightly high. See page 128 
a) Replic• sample precision reported and met for all inorganic and radiochemistry samples 

b) Malrill spike duplicate RPO data reported and met for all org~anic samples X 

3.5 Blank data X 
a) Melhod 01' reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) dMa reported and rntrt X 

3.6 ConlriiCtual qualifiers prcrvided: • J' • fiAmated quantity; 'B"·analytie found in method blank X 
aboYe th1 MOL for organic or above lhe PQ L for inorganic; 'U'- analyte undetected (rnulta are 
below the MOL, IOL or MD.\ (radiochemical)); 'H'-analysis done beyond the holding time 

3.7 Narrative addreaees planchet flaming for grDSS alpha/beta X 

3.8 Narrative included, COCTed, and complete X 

3.9 Second column confirmation data provided fOf' methoct. 8330 (high explosives) and X 
pesticidft/PCBa 

------------ -~- ----- - -- ---- ----1-



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item v .. No 

<4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c:) Continuing calibration prO't'ided X 

d) Internal standard perfonnllhCe data provided X 

•> Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010) NA 
a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs prov~ NA 

4.3 lnorganics (metals) X 
1) Initial calbration provided X 

b) Continuing calibration provided X 

c) ICP interlerence check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.-4 Radiochemistry NA 
a) Instrument run logs provided NA 

----- - '--

Cornnenta 

I 
I 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the tabte below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fiaction No. Analysis Problema/CommentiiReaolullciM 

o.t~2Soil PCB PCB IIUITOQate rec~ were tlightiy out of accaptai'IC• window. S.• page 125 

04841 <1-002 Soil PCB PCB aurrogate recoveriM were slightly oUt of aec.p.nce window. See page 125 

04M47-005 Watet PCB PCB IUITogate recoveriea were slightly out of acceptance window. See page 239 

048408~2 WaSer Cyanide Due to miiCrix int.-ference, the MS wa not with-in window 

04844&005 Water Cyanide EB done out.ide 1he 2-4 hOlM' hold time 
--~--

Were defiCiencies unresolved? ov. ~No 
Based on thneview, lhia data package is complete. Jives 0No 

report or caTection request number and date correction request was submitted: ___ _ 

·A ,/;{4rj 4/f• rt.{ Date:,#'- 7- ff Closed by: _________ _ Date: _____ _ 



lnlernallab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 

Balch No. ARICOC ~-- 602763-. 
Oepl. No.IMail Slop: 

fJ Jl I IJ f N 1\ I. 

'PIH"'D ·op~ ~lf.IAlQZ~-oa-au-.u~ HHt lfltt pxH't'f OWJ 1 .J (tf<r (l.xJr'l/1 .zt 1 un 1 .1"' 1 [LD, k"' 1 L t ')~ 

• p!l<Mltz ·po 1 (MDif'IM'll~t1!,«H1f!·IJli•I)SI' LQfft Ntlt f='1L7'7'1 r.ttZ.tl-1 -' Itt tc l'fl::trl 1 1 '- 1 (J::A 1 -'tt (\I us- "',~ 
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U U I f ~ I l\1 1\ I. 

Analysis Request And Chain Of Custody 'Continuation) 
IJ)~ 

AR/COC· 

• p:u·u.p:kV-p"IH•Jn·ur•-nl2-m'"'IIP•t llll\,a f'"UJ"l'tl•l"'J... lcrtX:JLil'IN.I "1'-'1 lCt;;: 1 ot• Jlk\J '=4" .....,. "' 1 1 

;t''i~~:-Ool~rtllhPPI-fHlit>;~0\iJT!ft t?JMTI 151~12 f8~ll2f..Y.I ~~~It,'\( JSh J \J~, :s .. __ ,...., 
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.2P 
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f} It ll1 IN A I 
Analysts Request At'd Chain Of Custody (Continuation) 

'flu-u::~ ~v·f .. ~"'"''l"'''·uv-w., -Ht·'!~lt::..f.!!-fHWIJ IIUIIJ--=--1~~~! ~ '' ~ VL(\.c - z,_ 

' fA .. p I ·ow 11141,,, "f n'. !J[j- UOI IJ --, JUX-t.&L;l..C!...'''' y 71 '"''1~~--VC!.' I I~ I ..., "! ~I v-- . 1 J. . 

l f n t., 1 -'=!."'~I 

' ,_.,~I 1 u.:·--1~-;C'-'4 11 "I 1 ,.u ·u•&• 1 ,-,.llf.tt:.!ILJ W'f;l ~,..., 11 1 ,.....,l.lAK.!L..J l 1 1 t. .I!..X.WaJ.I -•\ I"' 11 1 1 '<rut \q l4"4Ln J: 1_: 

(/It, II'{ 
0'-l~ 1(1{3 '> 10 

C-l..t1 452 

lab use 
Lab 
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Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page1of 

ARICOC 602763 
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Analysis Request And Chain Of Custody (Continuation) 
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Analysis Request And Chain Of Custody (Continuation) 
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Parameter & Method 
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Contract Verification Review (CVR) 

Project Leader A. Roybal 
----~---------------------

Project Name Non ER Septic Systems Case No. 7223.230 

ARICOC No. 602763 
--~---------------------

Analytical Lab GEL ------------------------ SDG No. 9908918 

In the tables below, mark any information that is missing or incorrect and g~ve an explanation. 

1.0 Analvsis R' t and Chain of Custody Record and Loa-In lnf, -----------
Une Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete • data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for f. and typ_es of ana_lyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody'records continuous and complete X 
1.6 Lab sample number(s) provided· and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

-·- ·----·~--------------~ ---r---
Une Com)lete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, RePlicate) X 
2.4 Matrix spike/matrix soike duplicate data provided(rf requested) X 
2.5 Detection limits provided· PQL and MDL( or IDL), MDA and L, X 
2.6 QC batch numbers provided X 
2.7 DUution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usina correct sianlficant fiaures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA I 

(if apJ:>Iicable} reported 
I 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X The equipment blank (aqueous) Chromium 6 hold 

time (24 hours) was not met. 
2.13 Contractual qualifiers provided X 

2,;_14_ ~ requestf!d result and TIC (if reguested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Qualitv Evaluatl --
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X I requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported in I 
picocuries per liter with percent moistlxe for soil samples? Units consistent between ac samples 
and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X Some PCB surrogate recoveries were slightly out. 
technique See page 125 

c) Matrbc spike recovery data reported and met X 

3.4 Precision X RPD for PCB archlor 1260 was &lightly high. See page 126 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrbc spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 

b) SampHng blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: • J"- estimated quantity; "8"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
below the MDL, IDL, or MDA (radiochemical)); "H"-analysis done beyond the holding time 

3. 7 Narrative addreS$8$ planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 
pesticides/ PC Bs 

-



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

i 

d) Internal standard performance data provided X 

e) Instrument run logs provided X I 

4.2 GC/HPLC (6330 and 8010) NA 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

4.3 Inorganic& (metals) X 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) JCP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry NA 

a) Instrument run logs provided NA 
----··--·--- --- --- - -~~ 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

04840+002 Soil PCB PCB surrogate recoveries were slightly out of acceptance window. See page 125 

048414-002 Soil PCB PCB surrogate recoveries were slightly out of acceptance window. See page 125 
048447.()()5 Water PCB PCB surrogate recoveries were slightly out of acceptance window. See page 239 

048408-002 WatJ::r Cyanide Due to matrix interference, the MS was not with-in window 

048446-005 Water Cyanide EB done outside the 24 hour hold time 

/ 

~- - --- --- ··-·-

Were deficiencies unresolved? DYes }4No 

Based on the review, this data package is complete. Jives 0No 
r,eport or correction request number and date correction request was submitted: ___ _ 

Da!e: 1/£-7~ff Closed by: __________ _ Date: _____ _ 
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DSS SITE 1014: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1014, the former Buildings T-12, T-42, and T-43 Septic 
System, Operable Unit (OU) 1295, at Sandia National Laboratories/New Mexico (SNUNM), 
consisted of a 2,500-gallon septic tank connected to a single seepage pit. 'The site is located in 
the northwest portion of SNUNM Technical Area (TA)-V on land that is owned by Kirtland Air 
Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). Available information 
indicates that former Buildings T -12, T -42, and T -43 were constructed prior to 1987 (SNUNM 
January 1987), and it is assumed that the septic system was also constructed at that time. By 
June 1991, the septic system discharges were routed to the City of Albuquerque (COA) sanitary 
sewer system (Jones June 1991 ), and it is assumed that the septic system was abandoned 
concurrent with this change. The septic system was demolished sometime around 1997 and 
the area paved over for a parking lot during the construction of Building 6585. 

Environmental concern about DSS Site 1014 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COGs found at similar facilities. 

No springs or perennial surface-water bodies are located within 1.9 miles of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). The area immediately around DSS Site 1014 
is paved. During most rainfall events, precipitation quickly drains into the storm sewer system 
in the parking lot surrounding DSS Site 1 014. The storm sewer system drains to the 
undeveloped area northwest of TA-V. Virtually all moisture reaching this area undergoes 
evapotranspiration. The estimates of evapotranspiration for the KAFB area range from 95 to 
99 percent of the annual rainfall. 

DSS Site 1014 lies at an average elevation of approximately 5,419 feet above mean sea level. 
Depth to groundwater is approximately 496 feet below ground surface (bgs). The nearest 
groundwater monitoring wells are approximately 270 feet northwest and 270 feet south of the 
site. The groundwater beneath the site occurs in unconfined conditions in essentially 
unconsolidated silts, sands, and gravels. The nearest production wells are KAFB-11 and 
KAFB-4, which are approximately 3 and 2.7 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the Quality Assurance (QA)/Quality Control (QC) 
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requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at DSS Site 1 014 was designed to: 

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

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to fv'!eet DQOs 

DSS Site 1 014 Potential COC 
Sampling Areas Source 

Soil beneath the Effluent 
septic system discharged to the 
seepage pit environment from 

the seepage pit 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepage pit 

The DSS Site 1014 baseline soil samples were collected at the seepage pit location. The 
samples were collected with a GeoprobeTM from two 3-foot-long sampling intervals starting at 14 
and 19 feet bgs in the one seepage pit boring. The soil samples were collected in accordance 
with procedures described in the OU 1295 SAP and FIP. Table 2 summarizes the types of 
confirmatory and QA/QC samples collected at the site and the laboratories that performed the 
analyses. 

The DSS Site 1014 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosives (HE), polychlorinated 
biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, hexavalent 
chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were analyzed 
by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]), and the on-site 
SNUNM Environmental Restoration (ER) Chemistry Laboratory and Radiation Protection 
Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and the 
data quality requirements from the OU 1295 SAP and FIP. 

QA/QC samples were collected during the baseline sampling effort according to the ER Project 
Quality Assurance Project Plan. The QA/QC samples consisted of a trip blank (for VOCs only) 
and a set of equipment blanks for VOCs, SVOCs, PCBs, HE, metals, hexavalent chromiumf 
and total cyanide. No significant QA/QC problems were identified in the QA/QC samples. 
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Table 2 
Number of Confirmatory Soil and QAJQC Samples Collected from DSS Site 1014 

Sample Type VOCs 
Confirmatory 2 
Duplicates 0 
EBs and TBs 2 
Total Samples 4 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
2 2 
0 0 
1 1 
3 3 

GEL._ L-.. QJ;l,._ 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Environmental Restoration Chemistry Laboratory. 
= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
=Quality Assurance. 
= Quality Control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
1 1 1 1 0 
3 3 3 3 2 

-~CI_ __ ERCL GEL GEL RPSD 
--· 

Gross 
Alpha/Beta 

Activity 
2 
0 
0 
2 

GEL 

~ 
Cll 
~ 
;:t> 
Cll 

~ en 
Cll 

~ 
~ 
tj 
Cll 
Cll 
en 

~ 
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0 ...... 
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Table 3 
Summary of Data Quality Requirements 

Analytical Data Quality 
Method3 Level GEL ERCL RPSD 

VOCs Defensible 2 samples None None 
EPA Method 8260 
SVOCs Defensible 2 samples None None 
EPA Method 8270 
PCBs Defensible 2 samples None None 
EPA Method 8082 
HE Defensible None 2 samples None 
EPA Method 8330 
RCRA metals Defensible None 2 samples None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 2 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 2 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 2 samples 
Radionuclides 
Gross Alpha/Beta Defensible 2 samples None None 
Activity 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
3 EPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA =Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999}. The data validation reports are presented in Annex B 
of the associated DSS Site 1014 proposal for no further action (NFA). The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The 
gamma spectroscopy results are presented in the NFA proposal. The reviews confirmed that 
the analytical data are defensible and therefore acceptable for use in the NFA proposal; 
therefore, the DQOs have been fulfilled. 
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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1014 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the 1999 SAP and 2001 FIP identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for DSS Site 1 014, which is presented 
in Section 4.0 of the associated NFA proposal. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 014 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE, PCBs, RCRA metals, hexavalent 
chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta activity. The 
analytes and methods listed in Tables 2 and 3 are appropriate to characterize the COGs and 
potential degradation products at DSS Site 1 014. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 014 was deactivated in the early 1990s, when former 
Buildings T-12, T-42, and T-43 were connected to an extension of the GOA sanitary sewer 
system. The migration rate of COGs that may have been introduced into the subsurface via the 
septic system at this site was therefore dependent upon the volume of aqueous effluent 
discharged to the environment from this system when it was operational. Any migration of 
COGs from this site after use of the septic system was discontinued would have been 
predominantly dependent upon infiltrating precipitation, although it is highly unlikely that 
sufficient precipitation would have reached the depth at which COGs may have been 
discharged to the subsurface, as the site is covered by pavement. Analytical data generated 
from the soil sampling conducted at the site are adequate to characterize the rate of COG 
migration at DSS Site 1014. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath 
the effluent release point (seepage pit) at the site to assess whether releases of effluent from 
the septic system caused any environmental contamination. 

The baseline soil samples were collected at sampling intervals starting at 14 and 19 feet 
beneath the seepage pit where effluent discharged from the seepage pit would have 
entered the subsurface environment at the site. This sampling procedure was required by 
New Mexico Environment Department (NMED) regulators, and has been used at numerous 
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DSS sites at SNUNM. The baseline soil samples are considered to be representative of the 
soil potentially contaminated with the COGs at this site, and are sufficient to determine any 
vertical extent of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS Site 
1014 NFA proposal describes the identification of COGs and the sampling that was conducted 
in order to determine the concentration levels of those COGs across the site. Generally, COGs 
that were evaluated in this risk assessment included all detected organic compounds and all 
inorganic and radiological COGs for which samples were analyzed. If the detection limit of an 
organic compound was too high (i.e., could possibly cause an adverse effect to human health 
or the environment), the compound was retained. Nondetected organics not included in this 
assessment were determined to have detection limits low enough to ensure protection of 
human health and the environment. In order to provide conservatism in this risk assessment, 
the calculation used only the maximum concentration value of each COC found for the entire 
site. The SNUNM maximum background concentration (Dinwiddie September 1997) was 
selected to provide the background screen listed in Tables 4 and 5. 

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

Table 41ists the nonradiological COGs for the human health risk assessment at DSS Site 1014. 
Table 5 lists radiological COGs for the human health risk assessment. All samples were 
collected below 5 feet bgs, therefore evaluation of ecological risk was not performed. All tables 
show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997). Section Vl.4 provides discussion of Tables 4 and 5. 

v. Fate and Transport 

The potential releases of COGs at DSS Site 1014 would be to the. subsurface soil resulting from 
the discharge of effluents from the former Buildings T-12,. T-42, and T-43 septic system. 
Because most of the area of this site is paved and the potential discharges would have been to 
the subsurface soil, wind, surface water, and biota are considered to be of low significance as a 
transport mechanisms at this site. 

Water at DSS Site 1014 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]). Because the site is paved, most of the precipitation forms runoff and is conducted away 
from the site in a storm sewer without contacting site soils. It is highly unlikely that infiltrating 
precipitation would reach the soil. Because groundwater at the site is approximately 496 feet 
bgs, the potential for COGs to reach groundwater through the unsaturated zone above the 
water table is extremely low. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1014 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM BCF Log K0w 

Concentration Concentration Background (maximum (for organic 
coc (mg/kg) (mg/kg)a Screening Value? aquatic) COCs) 

Inorganic 
Arsenic 4.7 4.4 No 44c -
Barium 160 214 Yes 170d -
Cadmium 0.11 J 0.9 Yes 64C -
Chromium, Total 14 15.9 Yes 16C -
Chromium VI 0.0401 J 1 Yes 16C -
Cyanide 0.06951 NC Unknown NC -
Lead 7.9 11.8 Yes 49c -
Mercury 0.02151 <0.1 Unknown 5,5ooc -
Selenium 0.36 J <1 Unknown 8009 -
Silver 0.02151 <1 Unknown 0.5c -
Organic 
2-Butanone 0.0046 J NA NA 1e 0.29e 
Toluene I ._O.QQg?_ _L. NA . _]_ NA I 10.7C I 2.69C 

·-- ··-

Note: Bold indicates the COGs that exceed background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
eHoward 1990. 
1Parameter was not detected. Concentration is one-half the detection 
limit. 

KOW 

Log 
mg/kg 
NA 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
=Not calculated. 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
No 

9Callahan et al. 1979. 
NC 
NMED 
SNUNM 

= New Mexico Environment Department. 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 

= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1 014 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Maximum SNLINM Background 
Activity Activity 

coc (pCUg) (pCUg)a 
Cs-137 NO (0.02) 0.079 
Th-232 0.81 1.01 
U-235 NO (0.07) 0.16 
U-238 NO (0.34) 1.4 

aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO ( } = Not detected above the MDA, show in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Applicable SNLINM 

Background BCF 
Screening Value? (maximum aquatic) 

Yes 900C 
Yes 900C 
Yes 3000C 
Yes 3000C 

Is COCa 
Bioaccumulator?b 

(BCF >40) 

Yes 
Yes 
Yes 
No 
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COCs at DSS Site 1014 include both inorganic and organic constituents (Table 4). Because 
no radiological analytes exceeded background screening values (Table 5), all COGs are 
nonradiological. With the exception of cyanide, the inorganic COGs are elemental in form, and 
are not considered to be degradable. Transformations of these inorganic COGs 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 biota. Because of the aridity of the environment at this site, and the lack of 
potential contact with biota, none of these mechanisms is expected to result in significant losses 
or transformations of the inorganic COGs. 

The organic COGs at DSS Site 1014 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 due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. Both of the organic COGs (2-butanone and toluene) may be lost 
through volatilization, with subsequent degradation in the air. 

Table 6 summarizes the fate and transport processes at DSS Site 1014. COGs at this site 
include nonradiological inorganic and organic analytes. For the reasons detailed above, wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching in the subsurface soil is unlikely and leaching into 
the groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low. For the organic COGs, loss through volatilization and eventual degradation 
may be of moderate significance. 

Table 6 
Summary of Fate and Transport at DSS Site 1 014 

TransQort and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake No Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 
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Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during_ the screening_r:>rocedure. 

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

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

Step 7. Uncertainties of the above steQ_s are addressed. 

V1.2 Step 1. Site Data 

Section I of this risk assessment provides the site history and description for DSS Site 1014. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

V1.3 Step 2. Pathway Identification 

DSS Site 1014 has been designated with a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 f.or default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the non radiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to groundwater are considered. Depth to groundwater at DSS 
Site 1014 is approximately 496 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1014. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation_ (dust)_ 
Dermal contact Direct gamma 
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Vl.4 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 below. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Sections V1.6.2. and VI.?. Only the COGs 
that were detected above their respective SNUNM maximum background screening levels or 
dip not have either a quantifiable or a calculated background screening level were considered in 
further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1014 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, one constituent was measured at a concentration 
greater than its respective background screening value. Four constituents did not have 
quantified background screening concentrations, therefore it is unknown if these COGs 
exceeded background. Two constituents were organic compounds and do not have 
corresponding background values. 

For the radiological COGs, no constituents had MDAs or reported values greater than their 
respective backgrounds. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Table 7 lists the nonradiological COGs retained in the risk assessment and the values for the 
available toxicological information. The toxicological values used for nonradiological COGs in 
Table 7 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the 
Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000). 
Dose conversion factors used in determining the excess TEDE values for radiological 
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Table 7 
Toxicological Parameter Values for DSS Site 1014 Nonradiological COCs 

RfD0 RfDinh SF0 

CCC (mg/kg-d) Confidencea (mglkg-d) Confidencea (mglkg-day)11 

Inorganic .· 
Arsenic 3E-4c M - - 1.5E+Oc 
Cyanide 2E-2° M - - -
Mercury 3E-46 - 8.6E-5c M -
Selenium 5E-3° H - - -
Silver 5E-3° L - - -
Organic 
2-Butanone 6E-1° L 2.9E-1c L -
Toluene 2E-1° M 1.1E-1° M -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen 
D = Not classifiable as to human carcinogenicity. 

CToxicological parameter values from IRIS electronic database (EPA 2003). 
dtoxicological parameter values from NMED December 2000. 
6Toxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal adsorption coefficient. 
coc 
DSS 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-day)·1 

NMED 

RfDinh 
RfDO 

SFinh 

SFO 

= Constituent of concern. 
= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram per day. 
= Per milligram per kilogram per day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Information not available. 

SFJnh 

(mglkg-day)11 Cancer Classb 
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COGs for the individual pathways were the default values provided in the RESRAD computer 
code (Yuet al. 1993), which include the Federal Guidance Report 13 Mortality Tables (EPA 
September 1999) and its 2002 updates. 

V1.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for industrial and residential land use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land uses. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix 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 upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000) and other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 

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

Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.02 for the DSS Site 1014 nonradiological COGs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land use; scenario. The numbers 
presented included exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 9 shows an HI of 0.02 and an estimated excess 
cancer risk of 3E-6 for the designated industrial land use scenario. 

For the radiological COCs, no constituents had MDAs or reported values greater than their 
respective backgrounds; therefore no risk was calculated. 

For the residential land use scenario nonradiological COGs, the HI is 0.22 and the excess 
cancer risk is 1 E-5 (Table 8). The numbers in the table include exposure from soil ingestion, 
dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1). Table 9 shows 
that for the DSS Site 1014 associated background constituents, the HI is 0.20 and the 
estimated excess cancer risk is 1 E-5. 
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Table 8 
Risk Assessment Values for DSS Site 1014 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Arsenic 4.7 0.02 3E-6 0.22 1E-5 
Cyanide 0.0695b 0.00 - 0.00 -
Mercury 0.0215b 0.00 - 0.00 -
Selenium 0.36 J 0.00 - 0.00 -
Silver 0.0215b 0.00 - 0.00 -
Organic 
2-Butanone 0.0046 J 0.00 - 0.00 -
Toluene 0.0027 0.00 - 0.00 -

Total 0.02 3E-6 0.22 1E-5 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Concentration is an estimate. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 9 
Risk Assessment Values for DSS Site 1014 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentration a Hazard 
coc (mg/kg) Index 

Arsenic 4.4 0.02 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.02 

aDinwiddie September 1997, Southwest Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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0.20 1E-5 
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For the radiological COGs, no constituents had a minimum detectable activity (MDA) or 
reported value greater than its respective background, therefore no risk was calculated. The 
excess cancer risk from the nonradiological COGs and the radiological COGs should be 
summed to provide risk estimates for persons exposed to both types of carcinogenic 
contaminants, as noted in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200-4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section V1.9, "Summary." 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the nonradiological COGs under the industrial land use scenario, the HI is 0.02, which is 
lower than the numerical guideline of 1 suggested in the RAGS (EPA 1989). The estimated 
excess cancer risk is 3E-6. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and the 
residential land use scenarios. Assuming the industrial land use scenario, for nonradiological 
COGs the HI is 0.02 and the estimated excess cancer risk is 3E-6. 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 quantifiable background screening values are 
assumed to have a hazard quotient of 0.00. The incremental HI was 0.00, and there is no 
incremental estimated excess cancer risk for the industrial land use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering an industrial land use scenario. 

For the radiological COGs, no constituents had MD As or reported values greater than their 
respective background values; therefore no risk was calculated. 

The calculated HI for the nonradiological COGs under the residential land use scenario is 0.22, 
which is below numerical guidance. The estimated excess cancer risk is 1 E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ), thus the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. For background concentrations of the nonradiological COGs, the HI is 
0.20 and the estimated excess cancer risk is 1 E-5. The incremental HI is 0.02 and there is no 
incremental estimated excess cancer risk for the residential land use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering a residential land use scenario. 

For the radiological COGs, no constituents had MD As or reported values greater than their 
respective background values; therefore no risk was calculated. 
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V1.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1014 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in· accordance with the OU 1295 SAP (SNUNM 
October 1999} and FIP (SNUNM November 2001 ); the DQOs contained in these two 
documents are appropriate for use in risk assessments. The data from soil samples collected 
at effluent release points are representative of potential COC releases to the site. The 
analytical requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1014. 

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. Because the COCs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

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

Table 8 shows the uncertainties in nonradiological toxicological parameter values. There is a 
mixture of estimated values and values from the IRIS (EPA 2003}, HEAST (EPA 1997a}, 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000). Where values are not provided, information is not available from the HEAST (EPA 
1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil Screening 
Levels (NMED December 2000}, Risk Assessment Information System (ORNL 2003}, or EPA 
regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative nature of the RME 
approach, uncertainties in toxicological values are not expected to change the conclusion from 
the risk assessment analysis. 

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

The HI for the nonradiological COCs is within the acceptable range for human health under the 
residential land use scenario in established numerical guidance. Though the estimated excess 
cancer risk is slightly above the NMED guideline for the residential land use scenario, a 
comparison of the maximum arsenic COC concentration (4.7 milligrams [mg]/kilogram [kg]) to 
the background screening value (4.4 mg/kg) and the range of arsenic background 
concentrations (0.033 to 17 mg/kg) indicates that the maximum concentration is most likely part 
of the background population. In addition, the calculated incremental excess cancer risk is 
zero. Thus, considering the background screening value, the range of background 
concentrations, and the incremental estimated excess cancer risk, the maximum arsenic 
concentration is not indicative of contamination. There is no estimated excess cancer risk after 
removal of arsenic from the risk assessment analysis. 

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land use scenarios are within guidelines and represent 
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only a small fraction of the estimated 360 millirem/year received by the average U.S. population 
(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 conclusion reached. 

V1.9 Summary 

DSS Site 1014 contains identified COGs consisting of some 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land use scenario the HI (0.02) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED 
for an industrial land use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and there 
is no incremental estimated excess cancer risk for the industrial land use scenario. Incremental 
risk calculations indicate insignificant risk to human health for the industrial land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land use scenario the HI (0.22) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-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 HI is 0.02, and there is 
no incremental excess cancer risk for the residential land use scenario. Incremental risk 
calculations indicate insignificant risk to human health for the residential land use scenario. 

The HI for the nonradiological COGs is within the acceptable range for human health under the 
residential land use scenario in established numerical guidance. Though the estimated excess 
cancer risk is slightly above the NMED guideline for the residential land use scenario, a 
comparison of the maximum arsenic COC concentration (4.7 mg/kg) to the background 
screening value (4.4 mg/kg) a~d the range of arsenic background concentrations (0.033 to 
17 mg/kg) indicates that the maximum concentration is most likely part of the background 
population. In addition, the calculated incremental excess cancer risk is zero. Thus, 
considering the background screening value, the range of background concentrations and the 
incremental estimated excess cancer risk, the maximum arsenic concentration is not indicative 
of contamination. There is no estimated excess cancer risk after the removal of arsenic from 
the risk assessment analysis. Therefore, the estimated excess cancer risk is below NMED 
guidelines. 

For the radiological COGs, no constituents had MD As or reported values greater than their 
respective background values; therefore no risk was calculated. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 10. 
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Table 10 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Nonradiological Radiological Total 
Scenario Risk Risk Risk 

Industrial NA NA oa 
Residential NA NA oa 

asince there was no incremental risk from either nonradiological or radiological COGs, the total 
incremental risk was zero. 
COC = Constituent of concern. 
NA = Not applicable. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of 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. 

VII. Ecological Risk Assessment 

Vl1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at OS$ Site 1014. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment, which is followed by a more 
detailed risk assessment if warranted by the results of the seeping assessment. Initial 
components of the 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 seeping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A seeping risk management decision (Section Vll.2.4) involves summarizing the 
seeping results and determining whether further examination of potential ecological impacts is 
necessary. 
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V11.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1014 are from greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site and no COGs are 
considered to be COPECs. 

Vll.2.2 Bioaccumulation 

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

Vll.2.3 Fate and Transport Potential 

The potential for the COGs to move from the source of contamination to other media or biota is 
discussed in Section V. As noted in Table 6, wind, surface water, and biota (food chain uptake) 
are expected to be of low significance as transport mechanisms for COGs at this site. 
Degradation and transformation of the COGs are also expected to be of low significance, 
although some loss of organic COGs through volatilization is possible. 

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways are not associated with COGs at this site, and therefore, no 
COPECs exist at the site. As a consequence, 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

8/26/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate} 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and ''Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR =contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT =time over which exposure is averaged. 

(1) 

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED / =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
C5 =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *fR*EF*ED*(YvFor hEF) 
I =--------------~~~~=-

s BW*AT 

Is =Intake of contaminant from soil inhalation (mg/kg-day) 
C5 =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 (m3fkg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D = -..:!..s ------------------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

ABS= At:>sorption 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 

8/26/2003 

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): 

where: 

C *IR*EF*ED J = ___.:.:w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C * K * JR. * EF * ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Um3) 

IRi =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 chemicals with a Henry's Law constant greater than 1 x1 o-s and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 2soa,b 52 wk/yr)a,b 350a,b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adults,b,c 70 Adults,b,c 

Body Weioht (ko) 15 Childa,b,c 15 Childs,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,ssos.b 25,55os,b 25,ssoa,b 

(= 70 yr x 365 day/yr} 
for Noncarcinogenic Compounds 9,125a,b 10,95os.b 10,950 8 ·b 
(=ED x 365 day/yr) 

Soil Ingestion Pathway 
Ingestion Rate (mg/day) 1oos,b 200 Childa,b 200 Child a,b 

1 00 Adulta,b 1 00 Adult a,b 
Inhalation Pathway 

15 ChildS 10 Child8 

Inhalation Rate (m3/day) 2oa.b 30 Adult8 20 Adult8 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9s 1.36E9a 1.36E98 

Water Ingestion Pathway 
2.4a 2.4S 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 ChildS 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.28 0.07 Adulta 0.07 Adults 
Exposed Surface Area for Soil/Dust 2,800 Child8 2,800 Child8 

(cm2/day) 3,3ooa 5,700 Adult8 5, 700 Adult8 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical SQecific 

8Technical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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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Table3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days} 
(= 30 yr x 365 day/yr} 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,300d,e 10,9509 

Mass Loading for Inhalation gfm3 1.36 E-Sd 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(k_gfyr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993}. 
9 SNUNM (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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1.0 PROJECT BACKGROUND 

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

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

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1 091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP} for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1025: BUILDING 6501 EAST SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1025, the Building 6501 east 
septic system. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1025. A site inspection on September 25, 2003 confirmed that the Building 6501 east 
septic system was still in use, and continues to receive effluent from one of the Building 6501 
restrooms. This NFA proposal provides documentation that the site was sufficiently 
characterized and that no significant releases of contaminants to the environment occurred via 
the Building 6501 east septic system up to the time soil sampling was conducted at the site in 
August 2002. This report demonstrates that, based upon the sampling, the site does not pose a 
threat to human health or the environment under either industrial or residential land-use 
scenarios. Current operations at the site are conducted in accordance with applicable laws, 
regulations, and SNUNM policies that are protective of the environment. 

Review and analysis of all relevant data for DSS Site 1 025 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1025 is proposed for an NFA decision based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by Criterion 5, which states: 
"The SWMUIAOC [Area of Concern] has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1025 is located in SNUNM Technical Area {TA)-111 on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1 ). There are two septic systems at Building 6501, DSS Sites 1025 and 1026. 
DSS Site 1 025 is the eastern septic system and is located approximately 40 feet north of the 
middle of Building 6501 (Figure 2.2.1-2). The septic system consists of a septic tank that 
empties to a single 8-foot-diameter by 11-foot-deep seepage pit approximately 20 feet away 
(Figure 2.2.1-2). A site inspection on September 25, 2003, confirmed that the septic tank 
continues to receive discharges from one of the Bu~ding 6501 restrooms. Construction details 
are based upon engineering drawings (SNUNM March 1990) and site inspections of the 
system. 

The surface geology at DSS Site 1 025 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
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site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1 025, 
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). 

The site lies at an average elevation of approximately 5,439 feet above mean sea level 
(SNUNM April1995). Depth to groundwater is approximately 514 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002). The nearest production wells to DSS Site 1025 are KAFB-4 and KAFB-11 
approximately 3.4 and 3.6 miles to the northwest and northeast, respectively. The nearest 
groundwater monitoring wells are MWL-BW1, approximately 3,200 feet to the west, and 
MWL-MW1, approximately 3,400 feet northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6501 was constructed in 1957 (SNUNM March 
2003) as a nonhazardous assembly facility, and it is assumed the septic system was 
constructed at the same time. Because operational records are not available, the investigation 
of the site was planned to be consistent with other DSS site investigations and to sample for the 
COGs most commonly found at similar facilities. 

In June 1991, the Building 6501 western septic system, DSS Site 1026, was connected to an 
extension of the City of Albuquerque sanitary sewer system (Jones June 1991 ). Although the 
eastern septic system, DSS Site 1025, was pumped out in March 1996 (Shain August 1996), 
and still remains in service. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 025 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1025 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at this site. In 1992 and 1995, waste 
characterization samples were collected from the septic tank (Investigation 1 ). In April and 
May 2002, a passive soil-vapor survey was conducted to determine whether areas of 
significant volatile organic compound (VOC) contamination were present in the soil around the 
Building 6501 seepage pits (Investigation 2). In August 2002, near-surface soil samples were 
collected from one boring drilled through the center of, and beneath, the eastern seepage pit at 
Building 6501 (Investigation 3). Investigations 2 and 3 were required by the NMED/HWB to 
adequately characterize the site and were conducted in accordance with procedures presented 
in the SAP (SNUNM October 1999) and FIP (SNUNM November 2001) described in 
Chapter 1.0. These investigations are discussed in the following sections. 

3.2 Investigation 1-Septic Tank Sampling 

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

As part of the SNUNM Septic System Monitoring Program, samples were collected from the 
Building 6501 east septic tank in 1992 and 1995 (SNUNM June 1993, SNUNM December 
1995). A sludge sample, collected on July 23, 1992, was analyzed at an off-site laboratory for 
radionuclides including tritium, gross alpha/beta activity, and gamma spectroscopy. An 
aqueous sample, collected on June 26, 1995, was analyzed at an off-site laboratory for VOCs, 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), 
metals, total phenol, nitrate/nitrite, formaldehyde, fluoride, oil and grease, and radiological 
constituents. A sludge sample, collected on July 11, 1995, was analyzed at an off-site 
laboratory for VOCs, SVOCs, pesticides, PCBs, metals, and radiological constituents. The 
analytical results are presented in Annex A. A fraction of each sample was also submitted to 
the SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma 
spectroscopy analysis prior to off-site release. 

On March 14 and 18, 1996, the contents, approximately 1 ,453 gallons of waste and added 
water, were pumped out and managed according to SNUNM policy (Shain August 1996). 
However, the system was not connected to the City of Albuquerque sewer system and still 
remains active. 

3.3 Investigation 2-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor survey was conducted in the two Building 6501 
septic system seepage pit areas. This survey was required at this site by NMED/HWB 
regulators and was conducted to determine whether significant VOC contamination was present 
in the soil at the site. 
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3.3.1 Passive Soil-Vapor Sampling Methodology 

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

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

The vapor samplers were left in the ground for approximately two weeks before retrieval. 
After retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W .L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOCs of interest are reported as mass (expressed in micrograms [Jlg]} of the individual VOCs 
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were 
documented and handled in accordance with applicable SNUNM operating procedures. 

3.3.2 Soil-Vapor Survey Results and Conclusions 

A total of six GS passive soil-vapor samplers were placed in the seepage pit areas of DSS 
Sites 1025 and 1026 (Figure 2.2.1-2). Samplers were installed at the site on April 25, 2002, and 
were retrieved on May 8, 2002. Sample locations are designated by the same six-digit sample 
number both on Figure 2.2.1-2 and in the analytical results tables presented in Annex B. 

As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a 
total of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 10 VOCs were detected in the GS samplers installed at Building 6501. 
The analytical results indicated there are no areas of significant VOC contamination at the site 
that would require additional characterization. 

3.4 Investigation 3-Soil Sampling 

Soil sampling beneath the east seepage pit was conducted in accordance with the rationale and 
procedures in the SAP approved in 1999 by the NMED (SNUNM October 1999). On August 19, 
2002, soil samples were collected from one borehole drilled through the center of, and beneath, 
the seepage pit. The borehole location is shown on Figure 2.2.1-2. Figures 3.4-1 and 3.4-2 
show the Building 6501 east septic system area and soil samples being collected at DSS 
Site 1 025. A summary of the borehole sample depths, sample analyses, analytical methods, 
laboratories, and sample dates are presented in Table 3.4-1. 
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Figure 3.4-1 
View to the northeast of the Building 6501 septic systems . 

. DSS Site 1 025, the metal culvert covering the east septic tank, 
is by the rear of the truck in the background. The east seepage pit (covered by soil) 

is near the shaded area by the gray transportainer. The culvert in the foreground 
(by the propane tank) covers the DSS Site 1026 septic tank. September 13, 1999 
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Figure 3.4-2 
Collecting soil samples beneath the seepage pit at DSS Site 1025, 

the Building 6501 east septic system. View to the south. August 19, 2002. 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1 025, Building 6501 East Septic System Soil Samples 

Top of Sampling Total 
Intervals in Each Number of Total Number of 

Borehole Soil Duplicate Analytical Parameters and Analytical 
Area Locations (ft bgs) Samples Samples EPA Methods8 Laboratory 

Seepage Pit 1 11' 16 2 

1 11' 16 2 

1 11' 16 2 

1 11' 16 2 

1 11' 16 2 

1 11' 16 2 

1 11' 16 2 

1 11' 16 2 

1 11' 16 2 

-- -- --
,_ 

8 EPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound . 
VOC =Volatile organic compound. 

0 VOCs GEL 
EPA Method 8260 

0 SVOCs GEL 
EPA Method 8270 

0 PCBs GEL 
EPA Method 8082 

0 HE GEL 
EPA Method 8330 

0 RCRA Metals GEL 
EPA Methods 6020/7000 

0 Hexavalent Chromium GEL 
EPA Method 7196A 

0 Total Cyanide GEL 
EPA Method 9012A 

0 Gamma Spectroscopy RPSD 
EPA Method 901.1 

0 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

-~ 

Date Samples 
Collected 
08-19-02 

08-19-02 

08-19-02 

08-19-02 

08-19-02 

08·19-02 

08-19-02 

08-19-02 

08-19-02 
~- ~- -



3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. The shallow sample 
interval started at the estimated base of the gravel aggregate in the seepage pit bottom, and the 
lower (deep) interval started 5 feet beneath the top of the upper interval. Once the auger rig 
had reached the top of the sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter 
Geoprobe™ sampling tube lined with a butyl acetate (BA) sampling sleeve was inserted into the 
borehole and hydraulically driven downward 3 or 4 feet to fill the tube with soil. 

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

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

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 1 025 soil samples are summarized 
in Table 3.4-1 . 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 025 are presented and discussed 
below. 

VOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 3.4.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.4.2-2. No VOCs were detected in either sample. 

SVOCs 

SVOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 3.4.2-3. The MDLs for the SVOC analyses are presented in Table 3.4.2-4. 
The compound, bis(2-ethylhexyl) phthalate, was detected in both samples (90 J and 
1 03 J J.tg/kilogram [kg]). Because this compound is a common contaminant found in plastics, it 
may not indicate soil contamination at this site. 
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Table 3.4.2-1 
Summary of DSS Site 1025, Building 6501 East Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes VOCs 
Record Sample (EPA Method 8260a) 

Numberb ER Sample ID Depth (ft} (Jlg/kg} 
605648 6501 E-SP1-BH1-11-S 11 NO 
605648 6501 E-SP1-BH1-16-S 16 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet}. 
ID =Identification. 
Jlg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
VOC = Volatile organic compound. 
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Table 3.4.2-2 
Summary of DSS Site 1 025, Building 6501 East Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrach Iori de 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dich loroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1 , 1 , 1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylene 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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(Jlg/kg) 
3.52 
0.45 
0.49 
0.49 
0.5 

3.74 
2.36 
0.49 
0.41 
0.81 
0.52 
0.37 
0.5 

0.47 
0.43 
0.5 

0.47 
0.53 
0.48 
0.43 
0.25 
0.38 
3.77 
4.03 
1.35 
0.39 
0.91 
0.38 
0.34 
0.53 
0.54 
0.45 
1.78 
0.56 
0.39 
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Table 3.4.2-3 
Summary of DSS Site 1 025, Building 6501 East Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

SVOCs 
(EPA Method 8270a) 

Sample Attributes (JLg/kg) 
Record Sample 

Number!> ER SamQie ID Depth (ft) bis(2-Ethylhexyl) phthalate 
605648 6501 E-SP1-BH1-11-S 11 103 J (333 
605648 6501 E-SP1-BH1-16-S 16 90 J (333 

Note: Values in bold represent detected analytes. See Section 3.4.3 for additional 
information regarding these results. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical 

MDL 
J..tg/kg 
s 
SP 
svoc 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Soil sample. 
= Seepage pit. 
= Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of DSS Site 1 025, Building 6501 East Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (J.tg/kg) 
Acenaphthene 8 
Acena_phthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzola)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz(a,h)anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 ,4-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 1 025, Building 6501 East Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte (!tg/lsgl 
Hexachlorobutadiene 12.7 
Hexachlorocvclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd}pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.l9/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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PCB analytical results for the two soil samples collected from the one seepage pit borehole are 
summarized in Table 3.4.2-5. The MDLs for the PCB analyses are presented in Table 3.4.2-6. 
No PCBs were detected in either sample. 

HE Compounds 

High explosive (HE) compounds analytical results for the two soil samples collected from the 
one seepage pit borehole are summarized in Table 3.4.2-7. The MDLs for the HE analyses are 
presented in Table 3.4.2-8. No HE compounds were detected in either sample. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the seepage pit borehole are summarized in 
Table 3.4.2-9. The MDLs for the metals analyses are presented in Table 3.4.2-1 0. Barium 
(63.8 J and 270 J mg/kg) exceeded the NMED-approved background concentration of 
214 mg/kg in only the 11-foot-bgs sample. All other metal concentrations were below the 
corresponding background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 3.4.2-11. The MDLs for the cyanide analyses are presented in 
Table 3.4.2-12. Cyanide (0.0706 J and 0.113 J mg/kg) was detected in both samples. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from 
the seepage pit borehole are summarized in Table 3.4.2-13. No radionuclides were detected 
above NMED-approved background activities in any sample analyzed. Although not detected, 
the minimum detectable activity (MDA) for uranium-235 exceeded its background activity 
because the standard gamma spectroscopy count time for soil samples (6,000 seconds) was 
not sufficient to reach the NMED-approved background activity established for SNUNM soil. 
Even though the MDA may be slightly elevated, the value is still very low, and the risk 
assessment outcome for the site is not significantly impacted by its use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected from the seepage 
pit borehole are summarized in Table 3.4.2-14. No gross alpha or beta activities were detected 
above the New Mexico-established background (Miller September 2003) in either sample. 
These results indicate no significant levels of radioactive material are present in the soil at 
the site. 
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Table 3.4.2-5 
Summary of DSS Site 1 025, Building 6501 East Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Number!> ER Sample ID Depth (ft) (f.!g/kg) 
605648 6501 E-SP1-BH1-11-S 11 ND 
605648 6501 E-SP1-BH1-16-S 16 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
f.!Q/kg = Microgram(s) per kilogram. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.4.2-6 
Summary of DSS Site 1025, Building 6501 East Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte 
Aroclor-1 016 
Aroclor-1221 
Aroclor-1232 
Aroclor -1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
f.!g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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2.82 
1.67 
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1 
0.5 
1 
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Table 3.4.2-7 
Summary of DSS Site 1 025, Building 6501 East Septic System 
Confirmatory Soil Sampling, HE Compounds Analytical Results 

August 2002 
(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Number!' ER Sample ID Depth (ft) (J.lg/kg) 
605648 6501 E-SP1-BH1-11-S 11 NO 
605648 6501 E-SP1-BH1-16-S 16 NO 

Note: See Section 3.4.3 for additional information regarding these results. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
J.lg/kg = Microgram(s) per kilogram. 
NO =Not detected. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.4.2-8 
Summary of DSS Site 1 025, Building 6501 East Septic System 
Confirmatory Soil Sampling, HE Compounds Analytical MDLs 

August 2002 
(Off-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (J.!g/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
f.!g/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.4.2-9 
Summary of DSS Site 1025, Building 6501 East Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 6000/7000/7196Aa) (mo/kq) 
Record Sample 

Numberb ER Sample ID Depth (ft) Arsenic Barium 
605648 6501 E-SP1-BH1-11-S 11 2.47J 270 J 

605648 6501 E-SP1-BH1-16-S 16 3.24 J 63.8 J 

Background Concentration-Southwest Area 4.4 214 
_fulp_e_rgr()LJQ0_ 

Note: Values in bold exceed background soil concentrations. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
0Dinwiddie September 1997. 
BH =Borehole . 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 

Cadmium Chromium Chromium (VI) Lead Mercury 
0.272 9.44 ND (0.0534 J) 5.82 0.00353 J 

(0.00949) 
0.189 J 7.6 ND (0.0515 J) 4.59 0.00235 J 
(0.195) (0.0094) 

0.9 15.9 1 11.8 <0.1 

Selenium 
0.324 J 
(0.988) 
0.391 J 
(0.977) 

<1 

J () =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND () =Not detected above the MDL, shown in parentheses. 
ND (#J)= Not detected. Uncertainty in the MDL, shown in parentheses. 
S = Soil sample. 
SP =Seepage pit. 

Silver 
0.0298 J 
(0.198) 

0.0186 J 
(0.195) 

<1 



Table 3.4.2-10 
Summary of DSS Site 1025, Building 6501 East Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 6ooonooon196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.0879-0.0889 
Barium 0.0488-0.0494 
Cadmium 0.00781-0.00791 
Chromium 0.0918-0.0929 
Chromium (VI) 0.0515-0.0534 
Lead 0.0371-0.0375 
Mercury 0.000924-0.000933 
Selenium 0.127-0.128 
Silver 0.00977-0.00988 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Table 3.4.2-11 
Summary of DSS Site 1025, Building 6501 East Septic System 
Confirmatory Soil Sampling, Total Cyanide Analytical Results 

August 2002 
(Off-Site Laboratory) 

SamQie Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605648 6501 E-SP1-BH1-11-S 11 
605648 6501 E-SP1-BH1-16-S 16 

Note: Values in bold represent detected cyanide. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

Total Cyanide 
(EPA Method 9012Aa) 

(mg/kg) 
0.0706 J (0.25 
0.113 J (0.227 

J ( ) = The reported value is greater than or equal to the MDL but is 

MDL 
mg/kg 
s 
SP 

AU12-03/WP/SNL03:r5444.doc 

less than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Soil sample. 
= Seepage pit. 
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Table 3.4.2-12 
Summary of DSS Site 1025, Building 6501 East Septic System 

Confirmatory Soil Sampling, Total Cyanide MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Detection Limit 

Analyte lm_9lllli 
Total Cyanide 0.0381-0.0419 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.4.2-13 
Summary of DSS Site 1 025, Building 6501 East Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
August 2002 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901. P) (pCi/g) 
Record Sample Cesium-137 

Numberb ER Sample ID Depth (ft) Result 
605640 6501 E-SP1-BH 1-11-S 11 ND(0.03) 
605640 6501 E-SP1-BH 1-16-S 16 ND (0.0248) 

Background Activity-Southwest Area 0.079 
Supergroupd 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency . 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA =Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 

Errore 
.. 
.. 

NA 

Thorium-232 
Result Errore 
0.888 0.411 
0.534 0.26 
1.01 NA 

ND () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not provided for nondetect results. 

Uranium-235 
Result Errore 

ND (0.226 .. 
ND (0.189 .. 

0.16 NA 

Uranium-238 
Result Errore 

ND (0.703) .. 
ND (0.596) .. 

1.4 NA 



Table 3.4.2-14 
Summary of DSS Site 1025, Building 6501 East Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha 

Numberb ER Sample ID Depth (ft) Result 
605648 6501 E-SP1-BH1-11-S 11 11.3 
605648 6501 E-SP1-BH1-16-S 16 14.7 

Background Activityd 17.4 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft =foot (feet). 
ID =Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

Errore 
3.26 
3.69 
NA 

Gross Beta 
Result Errore 
18.2 2.49 
20.8 1.39 
35.4 NA 

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance (QA)/quality control (QC) samples were collected at an approximate 
frequency of 1 per 20 field samples. These included duplicate samples, equipment blanks 
(EBs), and trip blanks (TBs). Typically, samples were shipped to the laboratory in batches of up 
to 20 samples, so that any one shipment might contain samples from several sites. Aqueous 
EBs were collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. 
The EB samples were analyzed for the same analytical suite as the soil samples in that 
shipment. Aqueous TBs, for VOC analysis only, were included in every sample cooler 
containing VOC soil samples. The analytical results for the EB and TB samples are only 
presented on the data tables for the last site sampled in any one shipment, although the results 
were used in the data validation process for all the samples in that batch. 

All laboratory data were reviewed and verified/validated according to "Data Verification/ 
Validation Level3, Rev. 0 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999}. In addition, SNUNM Department 7713 (RPSD 
Laboratory) reviewed all gamma spectroscopy results according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex C contains 
the data validation reports for the samples collected at this site. 

Due to QA/QC failures at the laboratory, the samples were reanalyzed for SVOCs and HE 
compounds. The results were similar even though the re-analyses were conducted outside of 
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the normal holding times. The decision was made to report the original analytical data in this 
NFA proposal because the results are not significantly different and would be the most 
conservative data used in the site risk assessment. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1025. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1 025, the Building 6501 east septic system, is based 
upon the COGs identified in the soil samples collected from beneath the seepage pit at this site. 
This chapter summarizes the nature and extent of contamination and the environmental fate of 
the COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1025 are VOCs, SVOCs, PCBs, HE compounds, cyanide, 
RCRA metals, hexavalent chromium, and radionuclides. There were no VOCs, PCBs, HE 
compounds, or hexavalent chromium detected in any of the soil samples collected at this site. 
Cyanide and bis(2-ethylhexyl) phthalate were detected in both samples. Barium was the only 
RCRA metal detected at a concentration above the approved maximum background 
concentration for SNUNM Southwest Area Supergroup soil (Dinwiddie September 1997). When 
a metal concentration exceeded its maximum background screening value or the nonquantified 
background value, it was carried forward in the risk assessment process. None of the four 
representative gamma spectroscopy radionuclides were detected at activities exceeding their 
corresponding background levels. However, the MDA for the uranium-235 analyses exceeded 
the background activity. Finally, no gross alpha/beta activities were detected above the New 
Mexico-established background levels. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent 
discharged from the septic system seepage pit. Possible secondary release mechanisms 
include the uptake of COGs that may have been released into the soil beneath the seepage pit 
(Figure 4.2-1 ). The depth to groundwater at the site (approximately 514 feet bgs) precludes 
migration of potential COGs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex D provides additional discussion on the fate and transport of COGs at 
DSS Site 1 025. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1025. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1025 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

AU12-03/WP/SNL03:r5444.doc 4-1 840857.03.01 12/01/0311:19 AM 



This page intentionally left blank. 

AU12-03/WP/SNL03:r5444.doc 4-2 840857.03.01 12/01/03 11:19 AM 



,.!::.. 
I w 

Historical Activities 
-- -, 

Primary Primary Secondary 
Contaminant Release Sources 

Sourcesa Mechanism 

Soil 

Septic System H Release of Hazardous II Effluent Constituents to Soil SVOCs: 
bis(2-Ethylhexyl) phthalate 

Metals: Barium, Mercury, 
Selenium, Silver 

Cyanide 

Radionuclides: U-235 

LEGEND I • Major Exposure a Primary source activities no 
0 Minor or no Exposure longer conducted. 

b For Flora, ingestion = uptake 
c Pathway not applicable to human receptors 

I 

II 

Current and Future Activities 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

Percolation 
to Vadose Zone 

l Water 
I 

Direct 

Dermal Contact 

lngestionb 

Dermal Contact I 
Ingestion b I I Inhalation 

Dermal Contact 

External I Irradiation 

Ingestion 
b I ,____ 

Industrial! Biota 
Worker 

AduH Rora 
a una 

0 0 

0 0 

elo 
elo 

0 

elo 
elo 

~ Uptake by Biota 
and Food Chain 

Transfers 

840857.03010000/A59 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1025, Building 6501 East Septic System 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1025, Building 6501 East Septic System 

Number of 
COG Type Samplesa 

VOCs 2 
SVOCs 2 

PCBs 2 
HE 2 
RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 2 

Gross Beta 2 
- --~ -

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

Maximum 
Background 

Limit/Southwest Maximum 
COGs Greater Area Supergroupb Concentrationc 

than Background (mg/kg) (mq/kq) 
None NA NA 

bis(2-Ethylhexyl) NA 0.103 J 
phthalate 

None NA NA 
None NA NA 

Barium 214 270J 
None NA NA 

Cyanide NA 0.113 J 
U-235 0.16 ND (0.226) 
None NA NA 
None NA NA 

------

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mq/kq) 
NA 

0.0965 

NA 
NA 

166.9 
NA 

0.0918 
NC1 

NA 
NA 

Number of 
Samples Where 

Background 
Concentration 

Exceedede 
None 

2 

None 
None 

1 
None 

2 
2 

None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA =Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex D provides 
additional discussion of the exposure routes and receptors at DSS Site 1 025. 

4.3 Site Assessment 

Site assessment at DSS Site 1 025 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex D 
discusses the risk assessment performed for DSS Site 1025 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1025 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1 025. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1025 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because bis(2-ethylhexyl) phthalate, barium, mercury, selenium, silver, and 
cyanide are present above background or nonquantified background, and the uranium-235 MDA 
was above background, it was necessary to perform a human health risk assessment analysis 
for the site, which included all COCs detected. Annex D provides a complete discussion of the 
risk assessment process, results, and uncertainties. The risk assessment process provides a 
quantitative evaluation of the potential adverse human health effects from constituents in the 
site's soil by calculating the hazard index (HI) and excess cancer risk for both industrial and 
residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1025 is 0.00 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding}, is 0.00. The estimated excess cancer 
risk for DSS Site 1025 COCs is 5E-1 0 for an industrial land-use scenario. NMED guidance 
states that cumulative excess lifetime cancer risk must be less that 1 E-5 (Bearzi January 2001 ). 
Thus the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 5.37E-1 0. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 

The HI calculated for the COCs at DSS Site 1025 is 0.05 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
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background from potential nonradiological COC risk (without rounding), is 0.04. The estimated 
excess cancer risk for DSS Site 1 025 COGs is 2E-9 for a residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental excess cancer risk is 2.33E-9. Both the incremental HI and incremental 
excess cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COGs are much lower than EPA guidance values; the estimated TEDE is 
1.0E-2 millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower 
than the 15 mrem/yr in EPA guidance (EPA 1997a). The corresponding incremental estimated 
cancer risk value is 1.2E-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 
controls is 2.6E-2 mrern/yr with an associated risk of 3.5E-7. The guideline for this scenario is 
75 mrern/yr (SNUNM February 1998). Therefore, DSS Site 1025 is eligible for unrestricted 
radiological release. 

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

Scenario 
Industrial 
Residential 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1025, Building 6501 East Septic System Carcinogens 

Nonradiological Risk Radiological Risk 
5.37E-10 1.2E-7 
2.33E-9 3.5E-7 

Total Risk 
1.2E-7 
3.5E-7 

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

4.3.2.2 Ecological 

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

All COGs at DSS Site 1 025 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

AU12.(J3/WP/SNL03:r5444.doc 4-7 840857.03.01 12/01/03 11:19 AM 



4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 025 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathway exists at DSS Site 1 025, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1025 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

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

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided above, DSS Site 1025 is proposed for an NFA decision 
according to Criterion 5, which states, "the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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 Site 1025 

Septic Tank Sampling Results 



Buildings 6501 West and East Tanks 
Area 3 

Sample ID No. SNLA008435 and SNLA008434 
Tank ID No. AD89004R 

On July 23, 1992, sludge samples were collected from the western and eastern septic tanks 
serving Building 6501. During review of the radiochemistry sludg~ data, the following items 
were noted: 

East Tank 

• 226Ra was measured at 0.562 pCi/mL which does not exceed the IL calculated 
during this monitoring effort. This finding exceeds the DOE DCG of 
0.5 pCi/mL and may warrant further consideration. A more sensitive technique 
for measuring 2?6Ra may be needed. 

West Tank 

• 226Ra was measured at 0.68 pCi/mL, which does not exceed the IL during this 
monitoring effort but exceeds the DOE DCG of 0.5 pCi/mL. A more sensitive 
technique for measuring 226Ra may be needed. A more sensitive technique for 
measuring 226Ra may be needed. 

AL/WP/6-93/SNL:R2792-7B/6 



Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 · 

Thallium-208 

NO ... Not Detected 
NA = Not Applicable 

AL/WP/6-93/SNL:R2792-7B/8 

Results of Septic Tank Analyses 
(Sludge Sample) 

6501 E TANK A-3 

AD89004A 

7/23/92 

SNLA008436 

Measured 
Concentration 

14 

40 

13 

66' 

28 

39 

8 

42 

-1 E+02 

0.110 

<0.0132 

0.326 

0.0189 

0.0647 

0.562 

0.605 

0.0139 

±2 Sigma 
Uncertainty Units 

17 pCi/g 

37 pCi/g 

16 pCilg 

36 pCi/g 

19 pCi/g 

38 pCilg 

16 pCilg 

38 pCilg 

3E+02 pCi!L 

0.0111 pCilmL 

NA pCi/mL 

0.0561 pCi/mL 

0.00644 pCilmL 

0.0858 pCi/mL 

0.0825 pCi/mL 

0.0738 pCilmL 

0.00374 pCi/mL 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Blda 6501 E 

Sample ID Number: 024381 

Date Sampled: 6-26-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Reauh Llmh (DL) LlmJtl' Lim~ Comments 

Volatile Organics (8260) (mg/L) (mg/L) (mg/L) (mg/L) 

Toluene 0.004J 0.010 0.75 Tr0=5.0 

Semivolatile Organics (8270) (mg/L) (mg/L) (mg/L) (mg/L) 

4-Methylphenol 0.007J 0.010 NR NR 

bis(2-Ethylhexyi)Phthalate 0.005BJ 0.010 NR NR 

PesticidesiPCBs (8080) (mg/L) (mg/L) (mg/L) (mg/L) 

None detected above Ol NO various NR I PCBs = 0.001 TTO= 5.0 

Metals (6010fl470) (mg/L) (mg/L) (mg/L) (mg/L) 

Arsenic 0.0031J 0.010 0.1 2.0 

Barium 0.0914J 0.200 1.0 20.0 

Cadmium NO 0.005 O.D1 2.8 

Chromium NO 0.020 0.05 20.0 

Copper 0.0312 0.025 1.0 16.5 

Lead 0.0128 0.003 0.05 3.2 

Manganese 0.031 0.010 0.2 20.0 

Nickel NO 0.040 0.2 12.0 

Selenium 0.0042J 0.005 0.05 2.0 

Silver 0.0030J 0.010 0.05 5.0 

Thallium NO 0.010 NR NR 

Zinc 0.0835 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

Miscellaneous Analyses (mg/L) (mg/L) (mg/L) (mg/L) 

Field pH 7.2 pH units o - 14 pH units 6-9 pH units 5-11 pH Units 

Formaldehyde (NIOSH 3500) 0.21 0.10 NR 260.0 

Fluoride (300.0) 0.30 0.10 1.6 180.0 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 
.,;• -~ 

BulldingiD: BIQQ_6501 E 

Sample 10 Number: 024381 

Date Sampled: 6-26-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL) LlmttB Lim ttl' Comments 

Miscellaneous Analyses (mg/L) (mg/L) (mg/1..) (mg/L) 

Nitrate+ Nitrite (353.1) NO 0.050 10.0 NR 

011 + Grease (9070) 13.7 0.95 NR 150.0 

Total Phenol (9066) NO 0.050 0.005 4.0 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M- maximum allowable concentration lor grab sample. 
B : Analyte detected In method blank. 
DL : Detection limit indicated on laboratory report. 
IDL : Instrument detection limit. 
J : Estimated concentration of analyte, between DL and IDL. 
NO : Not detected above DL indicated. 
NR :.Not regulated. -
TIO: Total toxic organics. 

AU9-95/WP/SNL:l3816-1512 301455.221.07.000 12-8-95 4:14pm 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldo 6501 E 

Sample ID Number: 024381 

Date Sampled: 6-26-95 

Parameter (Method) Reauh MDA Critical Level NM Discharge Limit" Comments 

Radiological Analyses (pCVL"' 2-o) (pCVL) (pCVL) (pCVL) 

Gross Alpha (9310) 41.9 ± 5.2 1.8 0.78 NR 

Gross Beta (9310) 22.6± 2.5 1.6 0.79 NR 

Isotopic Analyses (pCVL "'2-o) (pCVL) (pCVL) (pCVL) 

Tritium (906.0) -38 ±58 100 49.5 NR 

Uranium-238" 0.79± 0.34 0.13 0.10 NR 

Uranium-2351236• 0.031 ± 0.071 0.15 0.12 NR 

Uranlum-234• 2.28 ± 0.70 0.14 0.11 NR 

- -
Gamma Spectroscopy (pCi!mL :t 2-<:J) (pCilmL) (pCVL) (pCVL) 

None detected above MDA NO various NL NR 

Notes: 
'New Mexico Water Quality Control Commission Regulations (1990). Section 3·103. 
• Isotopic uranium analyzed by NAS-NS-3050. 
'Analyzed in-house by SNUNM Department n15. 
MDA = Minimum detectable actlvhy. 
NO = Not detected above MDA indicated. 
NR = Not regulated. 
NL = Not listed. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: BldQ 6501 E 

Sample 10 Number: 024381 

Date Sampled: 7-11-95 

Detection Limit NM Discharge COA Discharge 
Parameter (Method) Result (DL) Limit" Limit" Comments 

Volatile Organics (8260) (jig/leg) (jig/leg) (mg/L) (mg/L) 

Acetone 630 330 NR NR 

T richloroethene 180J 330 NR no .. 5.o 

Toluene 4600 330 0.75 TI0=5.0 

Ethylbenzene 39J 330 0.75 TI0=5.0 

Semivolatile Organics (8270) (jig/leg) (119fkg} (mg/L) (mg/1..) 

1,2-Dichlorobenzene 4500J 11000 NR TI0:5.0 

bis(2-Ethylhexyi)Phthalate 6600J 11000 NR TI0=5.0 

Pesticides/PCBs (8080) {jig/leg} (IJ9!kg} (mg/L) (mg/1.} 

delta-BHC 100 64 NR TI0=5.0 

EndosuHan I 110 64 NR NR 

4,4'-DDE 210 130 NR TI0=5.0 

4,4'-000 140 130 NR TI0=5.0 

4,4'-00T 130 130 NR TI0=5.0 

Metals (601017470} (mg/lcg) (mgllcg} (mgll) (mg/L) 

Arsenic 24.0J 38.9 0.1 2.0 

Barium 925 777 1.0 20.0 

Cadmium 38.8 19.4 0.01 2.8 

Chromium 181 n.1 0.05 20.0 

Copper 1260 97.2 1.0 16.5 

Lead 245 11.7 0.05 3.2 

Manganese 127 58.3 0.2 20.0 

Nickel 78.5J 155 0.2 12.0 

Selenium 23.9 19.4 0.05 2.0 

Silver 25.7J 38.9 0.05 5.0 

Thallium NO 38.9 NR NR 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

I CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6501 E 

Semple ID Number: 024381 

Dete Sampled: 7·11-95 

Detection LimH NM Discharge COA Discharge 
Peremeter (Method) Resuh (DL) Limit" Limlf' Comments 

Metals (6010fl470) (mglkg) (mglkg) (nig;LJ (trJ911..) 

Zinc 2480 n.1 10.0 28.0 

Mercury 16.0 7.8 0.002 0.1 

Notn: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8·9-3 M- maximum allowable concentration for grab sample. 
DL = Detection limit Indicated on laboratory report. 
IDL =Instrument detection·iimlt. 
J = Estimated concentration of analyte, between DL and IDL. 
NO = Not detected above DL indicated. 
NR = Not regulated. 
no= Total toxic organics. 

ALJ9·951WP/SNL:T3816-17/2 301455.221.07.000 12-8·95 4:15pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Blda 6501 E 

Semple ID Number: 024381 

Date Sampled: 7-11-95 

NM Discharge 
Parameter (Method) Result MDA Critical Level Limit" Comments 

/aotopic AnalyseS' (pCilg :1: 2-(1) (pCi/g) (pCVg) (pCi/g) 

Plutonium-239/240 -0.0006 ± 0.0094 0.028 0.017 NR 

Plutonium-238 -0.007 ± 0.002 0.025 O.Q15 NR 

Strontium-90 0.26 ± 0.02 0.40 0.19 NR 

Thorium-232 0.088 ± 0.039 0.022 0.016 NR 

Thorium-230 0.087 ± 0.040 0.032 0.021 NR 

Thorium-228 0.24 ± 0.08 0.047 0.028 NR 

Uranium-238 7.31 ± 2.15 0.37 0.304 NR 

Uranium-235/236 0.86± 0.64 0.46 0.376 NR 
- -

Uranium-234 17.2±4.2 0.42 0.465 NR 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
• Isotopic uranium analyzed by NAS-NS-3050; plutonium by Sl1302B/Sl13033; strontium by 75QO-SR; thorium by NAS·NS-3004. 
MDA = Minimum detectable activity. ~ 

NO = Not detected above MDA indicated. 
NR = Not regulated. 

ALJ9-95/WP/SNL:T3816-18/1 301455.221.07.000 10·12-95 12:17pm 
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160REJt W. L. GORE & ASSOCIATES, INC. 

Creative Technologies 
'Mxldwide 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922·0010 • PHONE: 4 101392·7600 
FAX: 4101506-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 

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

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

Dear Mr. Sand~rs: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists ofthe following information (in duplicate): 

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

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

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

~·/!/.~ 
Jay W. Hodny; Ph.D. 
Associate 

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

1:\MAPPING\PROJECTS\1 0960025\020606RDOC 
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GORE-SORBER• EXPLORATION SURVEY 
GORE-SORBER• SCREENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

June 6, 2002 

Prepared For: 
Sandia National Laboratories 

Mail Stop 0719, 1515 Eubank, SE 
AJbuquerque,~ 87123 

W .L. Gore & Associates, Inc. 

Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 511,6/2002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
# Modules Retrieved: 131 
# Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: -15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Date/Time Received by Gore: 5117/2002@ 2:00PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: ...J 

Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

ANALYTICAL PROCEDURES 

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

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

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5 11g BFB (Bromofluorobenzene ), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
50!lg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 011g per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

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

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (AI) 
Deviations from Standard Method: None · 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

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

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

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

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report . 

• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

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

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

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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J,lg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,CJ3&Cl5 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
I24TMB 
ct12DCE 
t12DCE 
cl2DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
IIDCA 
CHCI3 

lllTCA 
12DCA 
CCl4 

TCE 
OCT 
PCE 
CIBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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GORE-SORBER® Screening Survey 
Final Report 

KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (Cli+Cl3+CI5) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of I ,3,5-trimethylbenzene and 1 ,2,4-trimethylbenzene 
1 ,3 ,5-trimethylbenzene 
I ,2,4-trimethylbenzene 
cis- & trans- I ,2-dichloroethene 
trans-} ,2-dichloroethene 
cis- I ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
I, 1-dichloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
I ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QNQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 
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· GORE~SORBER® Screening Survey" Chain of Custody 

For W.L. Gore & Associates use only 
Production Order# __.._1 Du.Qou6...,_0w02 .... 5..._ _______ _ 

[EoRE:;? 
""'::::--· W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elk10n, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Instructions: Customer must c 
Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAYABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284-3303 

FAX: ----~~~o~~~~--~~~~1~---~_b __ l·~~----------
Serial # ofModules Shipped 

Project Manager: MIKE SANDERS 

Customer ~oject No.;..:-------------
Customer P.O.#: 28518 ------- Quote #: ·.:;2.:..;11:.::9;....:4.:.6 __ _ 

#of Modules for Installation ~ #of Trip Blanks _:]__ 

Pieces 

Time 

Time 
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GORE· SORBER® Screening Survey Chain of Custody 

• For W .L. Gore & Associates use only 
• Production Order# __.l.u09"-'6UlOO?.au...r.5 _______ _ 

!voREjf 
rn·~-· W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Customer Name: SANDIA NA'TIONAL LABS 

Address: ACCOUNTS PAY ABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

shaded cells 
Site Name: NON-ER DUAIN+ SEPTIC 

Site Address: KlVL 2lffl-AFB, NM 
)2, (2-TLA,..J D 

Project Manager: MIKE SANDERS 

Phone: 505-284-3303 

FAX: ----~~~o~~--~~~~1.---~_b __ l~~----------
Customer Project No._:-------------
Customer P.O.#: 28518 

~~~----
Quote#: .:::;2.::.ol1:.:;9.....;4.;:;.6 __ _ 

Serial # of Modules Shipped #of Modules fQr Installation ~ #of Trip Blanks .....1_ 
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GOREPSO'R·IU-(.w® Screening Survey SlTE NAME & LOCATION 
' 

Installation and Retrieva'l Log 
-

l{_:..._)-1-of_4 . 
EVIDENCE OF LJQl.llD 

HYDROCARBONS ()..PH) MODULE IN 
UNE MODULE.f JNST .Al..LA 'IlON RETRJEVAL or WATER 

41 DA'TEII'lME bATEillME HYDROCARBON ODOR (chttek one) COMMENTS 
(Checkcu .I 

LPH ODOR ~NONE YES NO 
1 179087 14/z. 'J/c2 ~!5' l,.,.s·ot-ot. nfr1tJ v- l/oDti~CJ8- C:~ ..... s_ 
2. 179088 I "oe z-z.. t ( G:s-.3 

'·3. 179089 .tJ~Jo I os-2.. 
4 179090 oe3o {;!;-f 
s. 179091 v' t?fJ~'2.. ~.v ' / ~ t:::;s_.-4 
6. 179092 O't~2.. ' l!l ~~8 J7 l/t'S219o~-Gs -l 
7 179093 /CJbo \-4 
8 ~ /Df~ 1-3 
9. 179~S ' Iotti ,v ~ "' "' 

ll 1-_2 
10. 179096 1/'i;S' (} 't:JO l/.n ~c/~~5~7- --s 
11. 179097 II'S' I 

_, 
12. lJ~ n:~~ i _-4_ 
1~ 179099 1'2-4'7 -"3 
]4. 179100 (1-_~4_ _......z. 
}S. 179101 t"?.-:>"l / :'if -f 
,01\_ 179102 I'Y11 64.~" ·/~~ ~_4 

~ / 179103 I~ --~ 
18. 179104 J4/J4 -I 
19. 1791_05 ,,.. /431 -_-..: 
~0. ~06 v j4_~lo ~./ \I" v -::z 
21. 179107 4/i4/tJ'Z.. o'dilt IS'-1-oz. n~;!I'J IHao, 'h'S:'3t- -S 
22. 179108 1 o6s"3 

, 
-~ 

23. 179109 rJ'too .~ .. 
. 24. 179110 6Gb7 .-..Z 

25: !~111 Ot}JL, ·.3 
~6~ 179112 ~~ o'l3~ ..... v . •lt -I 
_17. 112_!13 ~ /'25'/oz /j7_ifl,. 5··/D;or o Bll .. llo2:7/~S"3o- -s 
28 1_2!)}14 I "o~ -z.. 
29. 179!]5 O~Otl --.3 
30. 179116 -otJto -~ 
31 179117 0~(~ ... "' 0 '111 .v -l 
32. 179118 IJCJIS 15 ·IO,DZ. 0 'f"2.5 lin rot~~- .~ 
~ 112!19 ()'f-a ' 3~ 179120 Dtf'61 4 
3.5. 179121 .r81-'1-. 2. 

l_6, J79122 094-7 t 
37. 1791:23 O?Sf, _,,, It to o'L i/ .3 

. 38. t:79124 /Oi/p , 5 .. ~ ..... n. -~ 1~ IH·na ~S'6D- I 
.... }. 1'79125 lo43 I 

4 
[4'0. 179126 to 51.- ·~ • ...1!_._ 179127 //0'$ ' l/ rol./1 .It 2 
4~ .. 179128 ' /4u 6:..to-~f. 1 o iib l/()2./d/C.,~ot-' 11_.2 

GORE-SORBER ®Screening Survey is a regiscered senice mark ofW.L. Gor'~ & As.sociarts, lnc. FORM29R.l 

1177 ~\tE tf/2~ ~ \O~(p 6113101 



GORE~SORBER® Screening Survey SITE NAME & LOCATION 

Jnstallation and Retrieval Log 

L ..J. of_L.,. 

11._'~------~-------r--------+-~~~~~~----------------~~ EVIDENCE OF LJQUJD ~ 
HYDROCARBONS (J..PH) MODULE IN ;;::. 

UNE MODULE# 1l:'lSTALLATION R'ETRJEVAL or WATER '-;" 
II DATEfTIME DATEITJJI,{£ HYDROCARBON ODOR (check on£) COMMENTS V\ 

(ChEckas N 

LPH ODO'R NONE YES NO 9. 

SO. 179136 J'"J't~l5-fO·~~.J:~DS 

53. _179139 Jotf6 15 ·jo-oz. 1 ~ .U. 
54. 179140 /D2.t, L 0 ~ ~ I 

55. 179141 / 0 '3o 1.~_!_\ 4 
\ 

.. 127'-/~x ... 2. 
r 179144 //i/.?:-

~\.._,1; 179150 il~o ~ 

63. 179154 O"Sil 3 
64. 179155 d/o':! z. 

67. 179158 df.iil I , L 
68~ 179159 'r.ii4t "Z.. 

7~ 179161 liiiJ 4 
_73. 179164 -,,14 s 
74. 179165 Tr2c:i ... J ~ 
75. 179166 lizt 0 s ~f.l/- f'l. .II : 0;. ¥ " 

1s. 179169 Fij1 4 
79. 179176 rvli ,.,. •~J.,.,z. r r n.., if. , 

GORE-SORJ3£R ®Screening Sur~ey is a regisrer£d service mark of W.l. Gort & A55ocit2te.s, Inc. 
f 

FORM291U 
6113101 
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DATE 
ANALVZED 

5121/2002 
5121/2002 
5121/2002 
5/21/2002 
5/21/2002 
5/2112002 
5/21/2002 
5/21/2002 
5121/2002 
5121/2002 
5121/2002 
5/21/2002 
5/21/2002 
5121/2002 
5/2112002 
5/21/2002 
5/21/2002 
5/21/2002 
512812002 
5/28/2002 
512812002 
512812002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/2812002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
512812002 

513012002 
Page: 2 of 12 

SAMPLE 
NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

BTEX, ug BENZ, ug 
0.03 

0.10 nd 
0.00 nd 
0.09 nd 
0.07 nd 
0.02 nd 
0.21 nd 

nd nd 
nd nd 

0.08 nd 
nd nd 

0.11 nd 
0.09 nd 

nd nd 
0.11 nd 

nd nd 
0.17 nd 
0.40 nd 

nd nd 
0.09 nd 
0.13 nd 

nd nd 
nd nd 
nd nd 
nd nd 

0.01 nd 
0.00 nd 

nd nd 
0.00 nd 
0.01 nd 
0.01 nd 
0.02 nd 

nd nd 
0.00 nd 

nd nd 
0.04 nd 

nd nd 
0.03 nd 

nd nd 

GORE SORBER SCREE. SURVEY ANAL YT;CAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

TOL, ug EtBENZ, ug mpXYL, ug oXYL, ug C11, C13, &C15, ug UNDEC, ug 
0.02 O.o1 0.01 O.o1 
0.08 nd 0.02 nd 0.05 

nd nd bdl nd 0.04 
0.05 nd 0.02 0.01 0.04 
0.05 nd 0.02 nd 0.08 

nd nd 0.02 nd 0.06 
0.15 nd 0.04 0.02 0.15 

nd nd nd nd 0.07 
nd nd nd nd 0.05 

0.08 nd nd nd 0.19 
nd nd nd nd 0.05 

0.10 nd 0.01 nd 0.16 
0.09 nd nd nd 0.04 

nd nd nd nd 0.68 
0.07 nd 0.03 0.01 0.25 

nd nd nd nd 0.07 
0.09 0.02 0.05 0.01 0.08 
0.19 0.04 0.13 0.04 0.07 

nd nd nd nd 0.03 
0.05 nd 0.03 0.02 0.19 
0.08 nd 0.04 0.02 0.13 

nd nd nd nd 0.11 
nd nd nd nd 0.06 
nd nd nd nd 0.22 
nd nd nd nd 0.12 
nd nd 0.01 nd 0.11 
nd nd bdl nd 0.07 
nd nd nd nd 0.02 
nd nd bdl nd 0.08 
nd nd 0.01 nd 0.10 
nd nd 0.01 nd 0.07 
nd nd 0.02 bdl 0.14 
nd nd nd nd 0.08 
bdl nd nd nd 0.05 
nd nd nd nd 0.02 

0.03 nd 0.01 nd 0.09 
nd nd nd nd 0.06 
nd nd 0.03 nd 0.06 
nd nd nd nd 0.04 

No mdl is available for summed combinations of analytea. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 

0.04 
0.03 
0.04 
0.04 
0.03 
O.Q7 
0.04 

bdl 
0.04 
0.03 
0.04 
0.02 
0.07 
0.12 
0.03 
0.04 
0.05 
0.03 
0.06 
0.03 
0.02 

bdl 
0.15 
0.04 
0.05 
0.03 

bdl 
O.Q3 
0.03 
0.02 
0.06 
0.03 
0.03 
0.02 
0.04 
0.03 
0.04 
0.03 

~ 

TRIDEC, ug PENTADEC, ug TMBs, ug 
0.01 0.02 

0.01 bdl 0.00 
0.02 bdl 0.00 

bdl bdl 0.00 
0.01 0.03 0.00 
0.03 bdl 0.00 
0.03 0.05 0.00 
0.01 0.02 nd 
0.02 0..02 0.00 
0.09 0.05 nd 
0.02 bdl 0.00 
0.04 0.08 0.00 
0.01 bdl 0.00 
0.10 0.51 0.00 
O.Q7 0.06 0.00 
0.02 0.03 nd 
0.01 0.02 0.00 
0.02 bdl 0.00 

bdl bdl 0.00 
0.02 0.11 0.08 
0.02 0.08 0.13 
0.01 0.07 0.00 
0.02 0.04 0.00 
0.01 0.06 0.00 
0.02 0.06 0.00 
0.01 0.05 0.00 
0.01 0.03 0.00 
0.02 bdl 0.00 
0.02 0.03 0.00 
0.03 0.04 0.00 
0.02 0.03 0.00 
0.02 0.06 0.00 

bdl 0.05 0.00 
0.01 bdl 0.00 

bdl bdl 0.00 
0.02 0.03 0.00 
0.01 0.02 nd 
0.02 bdl 0.00 
0.02 bdl 0.00 

CCT_CCXrpt 
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SAMPLE 
NAME 
MDL-

179~25 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

5130/2002 
Page: 6 of 12 

124TMB, ug 135TMB, UQ ct12DCE, ug 
0.03 0.02 

bdl nd nd 
bdl nd nd 
nd bdl nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
nd nd nd 
bdl nd nd 
nd nd nd 
bdl nd nd 
bdl bdl nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
nd nd nd 
bdl nd nd 
bdl bdl nd 
bdl nd nd 

0.06 0.03 nd 
0.09 0.03 nd 

bdl bdl nd 
bdl. bdl nd 
bdl bdl nd 
bdl bdl nd 
bdl bdl nd 
bdl bdl nd 
bdl nd nd 
nd bdl nd 
bdl nd nd 
bdl bdl nd 
bdl bdl nd 
bdl nd nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
nd nd nd 
bdl nd nd 
bdl bdl nd 

GORE SORBER SCREE. SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, UQ c12DCE, ua NAPH&2-MN, ua NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd nd nd nd 
nd nd 0.11 0.05 0.06 
nd nd 0.16 0.09 O.D7 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.04 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.11 0.05 0.06 
nd nd 0.05 0.02 0.03 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.04 nd 0.04 
nd nd 0.07 0.02 0.04 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd -- 0.08 0.03 0.05 -

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

e 

MTBE, ug 11DCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd bdl nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

CCT_CCXrpt 
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SAMPLE 
NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

5130/2002 
Page: 10 of 12 

TCE, ug 
0.02 
0.03 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.41 
0.84 
2.50 
0.71 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rid 

OCT, UQ PCE, UQ 
0.02 0.01 

nd 1.24 
nd 0.52 
nd 0.55 
nd nd 
nd 0.01 

0.12 0.02 
nd nd 
nd 0.75 
nd 0.18 
nd 0.33 
nd 0.38 
nd 0.65 
nd 0.14 

0.12 0.42 
nd 0.25 

0.13 0.21 
0.14 0.18 

nd 0.32 
nd 0.06 
nd 0.03 
nd nd 
nd nd 
nd nd 
nd 0.38 
nd 0.56 
nd 0.60 
nd 0.37 
nd nd 
nd bdl 
nd nd 
nd 0.01 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

14DCB, UQ 
. 0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
bdl 
nd 
nd 
nd 
nd 
nd 
bdl 
nd 

0.02 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREEN. SURVEY ANALYTICAL RESULTS . 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

CHCI3,uQ CCI4, UQ CIBENZ, UQ 
0.03 0.03 0.01 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd , nd 
nd nd nd 
nd nd nd 

0.05 nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd, 
nd nd nd 
nd nd nd 

0.08 nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

• 

CCT_CCXrpt 



ANNEX C 
DSS Site 1025 

Soil Sample Data Validation Results 



RECORDS CENTER CODE: ER/1295/DSS/DA T 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soil Sampling 

SNL TASK LEADER: Collins 
~==---------------

PROJECT/TASK: 7223 02.03.02 

ORG/MS/CFO#: 6133/1 089/CF032-02 

SAMPLE SHIP DATE:....:;.8/;.;:;2~0/.;;;.;20;..;;0~2-----SMO PROJECT LEAD: Herrera 
~~~-------------

ARCOC 

605648 

LAB 

GEL 

LABID 

65745 

PRELIM DATE FINAL DATE 

9/30/2002 

NAME 

EDD 
EDD ON Q 

DATE 

BY 

JAC 

CORRECTIONS REQUESTED/RECEIVED:-------- ------
PROBLEM#: 

---~-----------
REVIEW COMPLETED BY /DATE: ___,t .... x ..... --J"""'"'-. ~\?__._c~..._-""O ..... s....:.a...~CA""": ~<L._ __ -&JI o~--3o£--.....:O::..' =~ ....... 
FINAL TRANSMITTED TO/DATE: :fo...t' )Q A~ \ o-~-b~ 

SENT TO VALIDATION BY/DATE: C .. o~"' Jt.fBfDd. 
RUSH VALIDATION REQUIRED EST. TAT:r-l --~~~---- ____ ._' __ 

VALIDATION COMPLETED BY/DATE: AT -------------- 10. hy.oJ 

TO ERDMS OR RECORDS CENTER BY/DATE: __ ..:..C.:::..DYl:...:.:n....~.-_____ ___ 

COMMENTS: __________________________ _ 

------·--·-·--·-·- ... 



s.mp1e Findings Summary 

81111: DSS lllil &.,..,ring ARCOC: 605648 Data: Oraanlc. lnOIIBllc In! 

r I I 
~ 

I I I I I I i l I i i I ! I i • a. s:: 

i 
E l § i I D 

I I 
.. .! I I I I I j I i I 

u 

I I 
i- i J i "' ~. 
! 

! ";- I * i ~ ; !I! & 

~ §! ~ 

[samp_ieiD :1 ~ 

~""" 6501E/102~P1-BH1-11-5 
333U, W,A J, A2. J J, B UJ,A2. 

B 

UJ, 333UJ, UJ, UJ, UJ, UJ, UJ, UJ, UJ, UJ, 
~02 6501E/1~1-BH1-11-5-RE HT, HT,B, HT, HT, HT, HT, HT, HT, HT, HT 

P2 P2 P2 P2 P2 P2 P2 P2 P2 

~9669-002 6501E/1~P1-BH1-16-5 333U, UJ,A J, A2. J J, B UJ,A2. 
B 

051l669-R02 6501EI102~1-BH1-16-5-RE 
UJ, 333UJ, UJ, UJ, UJ, UJ, UJ, UJ, UJ, UJ, AI ac HT, HT,B, HT, HT, HT, HT, HT, HT, HT, AIQC 

accepta-K;e P2 P2 P2 P2 P2 P2 P2 P2 P2 
HT ~ 

crilerla_.. criteria--
061167().002 6501W/1026-5P1-BH1-12.~ mei.Nodala 333U, W,A J, A2. J J,B UJ,A2. mei.Nodala 

wiHbe B will be 
qUIIiifllld. quailflld. 

05967~02 6501W/1026-5P1-BH1-12.~E 
w. 
HT 

059671-002 6501W/1026-5P1-BH1-17-5 333U, w UJ w UJ w UJ w W,A J,A2 J J,B UJ,A2. 
B 

~71-R02 6501W/1026-5P1-BH1-17-s-RE 
W, 
HT 

' 

Dabl: 1011-4102 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: October 14,2002 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling ARCOC 605648 
GEL SDG # 65745 Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNUNM ER 
Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900 (Gross Alpha/Beta). No problems were identified with the data package that 
resulted in the qualification of data. 

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

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
property preserved. 

Calibration 

All Analyses: The case narrative stated the instruments used were property calibrated. 

Blanks 

( No target analytes were detected in the method blank at concentrations > the 
associated MDAs. 

Matrix Spike (MS) Analysis 

The MSIMSD analyses met all QC acceptance criteria. 



Laboratory Control Sample (LCS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

QtherQC 

No field duplicate, equipment blank (EB) or field blank (FB) was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: 1 0/09/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605648 GEL SDG # 65745 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6020 (ICP-MS metals), SW-846 7471 (Hg), SW-846 9012 (total CN) and SW-846 7196A 
(hexavalent chromium). 

Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS 

The MS %R for arsenic (360%) was> QC acceptance criteria (75-125%). All 
associated sample results were detects and will be qualified "J, A2 •. 

The serial dilution for barium (10.8%) was> QC acceptance criteria (<10%). All 
associated sample results had barium values > 50X the RL and will be qualified • J•. 

Total Cyanide 

The method blank (MB) had a value > DL but < RL. All associated sample results 
were> DL but< 5X the MB value and will be qualified "J, 8". 

Hexavalent Chromium 

The MS %R {56%) was> 30% but < 75%. All associated sample results are non
detect and will be qualified •uJ, A2". 

Data are acceptable and QC measures 'c:lppear to be adequate. The following sections 
discuss the data review and validation. 

----·---·-····· ······-·-·· 



Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as mentioned above in the summary section 
and as follows: 

Metals 

Chromium was detected in the MB at a value > DL but < RL. All associated sample 
results were > 5X the MB value and will not be qualified. 
Chromium and arsenic were detected in the ICB/CCB at negative values, with 
absolute values > DL but < RL. All associated sample results were detect, > 5X the 
MDL value and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSO) Analyses 

All Analyses: The LCS met QC acceptance criteria. No LCSD was performed. No data will be 
qualified as a result. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section. / 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP-MS: The ICS-AB met QC acceptance criteria. It should be noted that the JCS-AB was 
not run at the end of the sequence for metals analysis (ICPMS). No data will be qualified as a 
result. 
All Other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilutions met QC acceptance criteria except as mentioned above in the 
summary section. 



All Other Analyses: No serial dilutions required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

ICP-MS: All samples were diluted 2X. 

All Other Analyses: No dilutions were performed. 

OtherQC 

All Analyses: No field duplicate, field blank or equipment blank was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax:505-299-6744 
Email: minteer@aol.com 

DATE: 10/09/02 

TO: File 

FROM: linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605648 GEL SDG # 65745 and 605751 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with \pproved procedures using methods SW-846 
8260A/B (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualifrcation of data. 

SVOC -All batches 

Bis (2-ethylhexyl) phthalate was detected in the method blanks (MB} at values > DL but < Rl. 
All associated sample results had values > DL, < RL and < 1 OX the MB value and will be 
qualified ·u, B" at the RL. 

SVOC- Batch 201043- Samples 65745-005 and -006 (re-extracted) 

Sample 65745 -005 and -006 required reanalysis due to a QC failure. Both sets of data are 
on the Certificate of Analysis and both sets of data will be validated. The reanalysis was out 
of holding time. The reanalysis calibration, sample and QC data are provided. All detects in 
the reanalyzed samples will be qualified "J, Hr and all non-detects •uJ, Hr. 

No MS/MSD or replicate was extracted with the reanalyzed samples. Due to lack of precision 
information, all data will be qualified •p2•. 

SVOC- Batch 197502- Samples 65745-007 and -008 

Sample 65745-008 failed QC acceptance criteria for internal standard perylene-d12. All 
associated compounds were non-detect and will be qualified ·uJ". 

------- -· .. ---·····--·----· -···-



HE - Batch 196863 

The LCS %R for tetryl (51%) was< QC acceptance criteria (65-124%). All associated 
samples were non-detect and will be qualified "UJ, N. 

HE- Batch 201462 

Samples 65745 -oo5, -006, -007 and -008 required reanalysis due to a QC failure. Both sets 
of data are on the Certificate of Analysis and both sets of data will be validated. The 
reanalysis was performed out of holding time. The reanalysis calibration, sample and QC 
data are provided. All associated sample results were non-detect and will be qualified "UJ, 
HT". 

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

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method 
prescribed holding time except as mentioned above in the summary section. 

Calibration 

All Analysis: All initial and continuing calibration acceptance criteria were met with the exception of 
the following: 

VOC-Soils 

The CCV had a %0 >20% but< 40% with a positive bias for dibromochloromethane (23%). 
The associated sample results were non-detect for dibromochloromethane and are therefore 
unaffected by a positive bias. No data will be qualified. 

SVOC - Batch 196223 - Samples 657 45-005 and -006 

The CCV had a %0 > 20% but< 40% with a negative bias for bis (2-chloroethyl) ether (22%) 
and hexachlorcyclopentadiene (29%). The associated sample results were non-detect and 
using professional judgment no data will be qualified. 

SVOC- Batch 201043- Samples 65745-005 and -006 (re-extracted) 

The CCV had a %0 > 20% but < 40% with a positive bias for bis (2-ethylhexyl) phthalate 
(20.3%) and benzo (g,h,i} perylene (26%). The associated sample results were non-detect for 
and benzo (g,h,i) perylene and >OL for bis (2-ethylhexyl) phthalate. Using professional 
judgment no data will be qualified. 

SVOC- Batch 197502- Samples 65745-007 and -008 

The initial calibration had correlation coefficients> 0.90 but< 0.99 for several compounds 
(see OV worksheet). The associated sample results were all non-detect and using 
professional judgment no data will be qualified. 



The CCV had a %0 > 20% but < 40% with a negative bias for hexachlorcyclopentadiene 
(23%), pyrene (25%) and diphenylamine (24%). The associated sample results were non
detect and using professional judgment no data will be qualified. 

Blanks 

All Analysis: All method blank and trip blank acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

SVOC- Batch 201043- Samples 65745-005 and -006 (re-extracted) 

Diethylphthalate was detected in the MB at a value > DL but < RL. The associated sample 
results were all non-detect and no data will be qualified. 

Surrogates 

All Analysis: All sur.rogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analysis: All internal standard acceptance criteria were met except as mentioned above in the 
summary section. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analysis 

All Analysis: All MS/MSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC-Waters 

It should be noted that the sample used for the MSIMSD was of similar matrix from SNL SDG 
65746. No data will be qualified as a result. 

· SVOC- Batch 196223 and 197502 

Several compounds (see DV worksheet) had %R < QC acceptance criteria (75- 125%). 
Using professional judgment, no data will be qualified. 

HE - Batch 65936 

It should be noted that the sample used for the MS/MSD was of similar matrix from SNL SDG 
65936. No data will be qualified as a result. 

Laboratory Control Samples.(LCS/LCSD) Analysis 

All Analysis: The LCS acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

--··-· -·· . ------

I 

VOC - Soils and Waters 

It should be noted that no compound was associated with internal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 



SVOC -All batches 

It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

SVOC - Batch 196223 - Samples 657 45-005 and -006 -

The %R for phenol {87%) was> QC acceptance criteria (31-83%). The associated sample 
results were non-detect for all phenols and unaffected by a positive bias. No data will be 
qualified. 

HE- Batch 201462 

The %R for 4-amino-2,6-dinitrotoluene (74%) was< QC acceptance recovery (79- 13%). 
The MS/MSD %R for 4-amino-2,6-dinitrotoluene was in criteria, and using professional 
judgment no data will be qualified. 

Detection Limits/Dilutions 

All Analvsis: All detection limits were properly reported. Samples were not diluted. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

PCB and HE: The sample results were non-detect and therefore no confirmation analysis was 
required. 

OtherQC 

VOC: A trip blank was submitted on the ARCOC. No field dup or equipment blank was submitted on 
theARCOC. 

SVOC. PCB and HE: No equipment blank, field blank or field duplicate was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 

Site/Project: _,O:..::Jo...:..l:;__-=..:::..:....:_-=..;_---'-'=:.:.+-- Projectffask #: 7ol~ g- 0,). 0 3- OCJ. #of Samples: 0 :( 1 Matrix: --~-'o_t_,_i _ _.t1'--_T-'B _____ _ 

~COC#: ___ ~~~~~------------------------- Laboratory Sample IDs: _ _£."_,.S_,7c:'YLJ..L-__________________ _ 

Laboratory: --------'C.:.:.:'-'-----------------------------
Laboratory Report #: __ -.J~S-'7'--J.t-'--=5 __________________ _ 

Analysis 

QC Element Organics In organics lieN 
Pesticide/ HPLC GFAAI CVAA RAD Otber 

voc: svoc PCB fm& 
ICP/AES 

AA (Hg) CN leNcl"'l 
I. Holding Times/Preservation v' ~ -../ ~ v ria v v v v 
2. Calibrations ./ v v 1/ v v v v v 
3. Method Blanks _v'_ u, 8 v v v v J (!, v v 
4. MS/MSD -../ v~ v v J A1 .. v v v U:J A 2 

5. Laboratory Control Samples v v y 1!\f,r+& v v v v v 
6. Replicates v ./ v v v 

7. Surrogates v v v v riA-
8. Internal Standards v r..JJ 

9. TCL Compound Identification v v I 

I 0. !CP Interference Check Sample v 

11. ICP Serial Dilution j 

12. Carrier/Chemical Tracer / 

Recoveries i 
13. OtherQC 7/3 Nl>r N4 Nil NIJ. rftt Nr-1- IV .if" 

Check (..J) Acceptable 
Estimated 

U = Not Detected 
UJ Not Detected, Estimated 

R Unusable 

Shaded Cells Not Applicable (also "NA") c{j~ 

~~er: _____ N_o_t P_ro_v_i_de_d___ Reviewed By:----''--"''--"-=""---='--------

Date: lo.;y Oo!. 

B-12 



Volatile Organics (SW 846 Method 8260) Page I of2 

Site/Project: DJJ .Soti JD.Ntp/1"1 AR/COCII: 60f' {pJ~8 NofSamples: 'I fl I Matrix: .Soli V! T($ 

Laboratory: _ _.C_k.-'-1..'--------- Laboratory Report II: '~-;;ws- ( 6 .S 7>! Laboratory Sample IDs: 6 o 7JtS • 001 tbru - OO(I t. o7ol - oo1 (ns) 

Methods· Jt.J EMf> -8JG>o~J.s Batchlls· /9t..9n- (Jo;i.J) ;flt,,:n (T-s) -

IS CASt 

I 11-SS-6 
79-34--, 

2 '~' I 75·3+3 
I 7S·3~ 
I 107~2 

I S40-S9..0 
I 78-87-S 

I 78-93-3 

I I 10·"-8 
2 ,91-78-6 

2 108-10-J 

I 67-64-1 
I 7J. .. IJ.2 
I 7H7-4 
3 7S·2S·2 
I 74-83-9 
I ,,_.,.() 
1 56-23-S 
2 108-90-7 
I ".()()..3 
I 67-66-3 
I 74-87-3 
I 10061.01·' 
2 12+48-1 
2 100-41-4 
I 7Hl9-2 
2 100-4:!-S 
2 127-18-4 
2 108-88-3 
2 10061.()2-6 
I 79.01-6 
I 75.()1-4 
2 1330-20-7 

Comments: 

Callb. c.llb. CCV 
~Min. RF 

RSDI %0 Method LCS Name Intercept R' LCS LCSD 
L RF <20%/ 

Blka RPD 
>.0, 

0.99 ~~0%~ 
I I l.uic:biOIOOibolle 0.10 .,/ /Y~ 
II ~ 0.30 
11.2~ .,/ 0.10 
1,1 ............... ./ O.JO 
11 ............... 0.20 ./ 
I.Z~ v 0.10 
J.Z 0.01 
l,Z-<Iidllon>.....,_ ./ 0.01 
2....._(1\IU.) 

II 0.01 .; ,; .; 19slo8tl 
2-d!JoJo<:dMvinvldlx:r 
2-bexaDoae MBK v 0.01 
4-mocbyl-2-pllllllliOOe 
MIBJ6 ./ 0.10 I 
-IOsblk v'O.DI / t/ / ........ v O.SO v 
bromocliebiOIOIIIIOibane ,; 0.20 
bromolilrm v' 0.10 / ./ v' 
t.ornomclbano 0.10 
CIJIJoo disulfide 0.10 
carboalotn<hlorld• v' 0.10 ............... 0.~ ./ 
cl!lorood1IDe 0.01 
dllorofona 0.20 
cllloromcthano 0.10 " ci&-13-<li<h~ 0.20 
dibromochkJrometbono 0.10 -I.J3 
olbyl ......... I" 0.10 
motllyiCIIC clllorido IOxblk -./ 0.01 -././ L II - -./ 0.30 
totnchlorwlla..,. 0.20 
mluenc( IOxblk v 0.40 v 
!raM-I,J,diclll-. ,/0.10 
trkhlo ............ v 0.30 .~1·· ./ 
'\'ll!,.t dllorld• v 0.10 
XYlcaos(lolal ,/ 0.30 
VJn, i'lu>ftU<... 

lr,;r - 1 ~- Diov""" •n ~ L/ 

:tl'«<\} - 1/ .l - {); u-Jo 1'0~ ./Notes: Slw leotn Willi R "'· ds. 

Vol'l 

Von 
9 

- - - Reviewed By: 

B-18 

~ 07J 'P.!i8 .JIYII/JO~. 

{,~"lSI-

MS Field Equip. nfpo' 
MS MSO Dup. 

RPD RPD Blanks Blank• 

INJr 

/..I / v 

\ 

V./ ....... .L 

vv / ./ 

v/ V'/ / 

././ ,/./ ././ 

tV~ Date: lo ·Q'f. a~ 



NJ /of o1 

SiteJProjea: QJ.J Jo!/ JGmph~ 
Semlvolatile Organics (SW 846 Method 8270) Page 1 of3 

AR!COC II: 6 OS t. JiB LaboratOI)' Sample IDs: ---=-" -=-S--'-7--L-11~S"_-__:O:::..:OS"""-__.L;I1:_.cN'--"'---"0"=0~8L.--___ _ 

LaboratOI)': 9 .k A Laboralay Report II: I. f 7-¥5 

Methods: J(.J - 81-Jla 8.2 70 C.. 
0 

- oos-
II ofSamples: li Matrix: ,fnd Batch lis: !9t...JJ3 l'eC!f_/r"g~d g o/0/Q_:.? 

Cal lb. 
Callb. CCV 

T Min RSDI Flald 
IS BNA CAS I NAME C RF 'lnMrcept RF rr %D Method 

LCS LCSD LCS MS MSD 
MS 

Dup. Equip. Field 
Blanks RPD RPD Blanks Blanks 

L <20%1 
RPD 

:>.05 ~ I .,_ 0.99, 'V 'L \ l\ 
2 BN 120-ll-1 1,2,4-TrichlcJn>bcn:al 020 t' / , y:' /Y{) ../_ Ill' INA-
I BN 95-50-1 1,2~ 0.40 I \ 
I BN 541-73-1 IJ-Didll ............. 0.60 \ 
I BN 106-46-7 1.4-~ fo-"' '/ 1/ -/ v \ 
3 A 95-95-4 2,4,5-Trioblorophalol 020 v 111 lll \ 
3 A 11-06-2 2,-4,6-Trioblorophalol 020 I i v bu b~ v' 
2 A 12~-2 2,~ 0.20 

' I 
~ A 105-67-9 2,4-l>imclbylpbco 020 l I \ 
3 A 51-21-5 2.~ 0.01 ./ ,.f ./ i : \ 
3 BN 121-14-2 2.4-Dinilrotoluooc 0.20 I I v ./ ... / \ 
3 BN 606-20-2 2,6-l>lailnJiohl 020 I ! \ 
~ BN 91-51-7 2-ChlorunapliiiJicuc 0.80 ' i. \ 
I A 95-57-a 2.clllon>pha\ol 0.80 i l/ I. ,/ / \ 
l BN 91..57-6 2~ 0.40 I I_ 

I A 9$--41-7 2-Melllylpheool (o-cnool) 0.70 ! v l.t'q f1r. / \ 
3 BN 88--74-4 2-Nibooailino 0.01 I 

12 A 81-75-5 2--Nilrophad 0.10 i 
5 BN 91--94-1 3,3'-Diclllclrobarz 0.01 \ 
3 BN 99-09-2 3--Nilnllnilllle 0.01 \ 
~ A 534..52-1 4~2-methyiplloaol 0.01 I(' \ 
14 BN 101..55-3 4-8............,.1-t>haoyic:lhe< 0.10 ! ' \ 
3 BN 7005-72-3 ·~ 0.40 i I \ 
~ A 59-50-1 4-CIIIooo-3-mctbylpbcnol 020 L j ./ IL kL / \ 
~ BN 106--47-1 4-CblllnlOIIillne 0.01 L \ 
I A 106-44-5 4-Melbylphenol (p-craoi) 0.60 ! I I \ 

meats: i l l I Ma: St.ded nnn • R CR ;';"'-ds~B v m,p- ~uo-e . v -./ - - a.· ~ 
Com 

Reviewed By: ---'-/-"'O_._,_I,0...:..---'0"-"'cd~-----~; dJ(M.L 

B-20 



T'/J /of ol 

)emivolatlle Organics Page2 of3 
Site/Project: ________ _ ARICOCII: __ _,be..:O~~>::...-.::.b::..!.J.I:...:B:.__ __ _ Bmm#s: __________________________ _ 

Laboralory: LaboratoJy Report #· #of Samples· Matrix· 

Call b. 
Callb. 

CCV T RSD/ Field 
1BNA CAS• NAME c Min. lnlercept RF ~ %0 Method 

LCS LCSO LCS 
MS MSD MS Oup. Equip. Field 

f • RF Blank• RPD RPD Blanks Blank• L <20%1 RPD 
>.0~ '20%t. I I 1 I ... 0.99 ::. z. , I 

3 BN 1~1-6 4-N llroonilille O.ot / / f IYA Nit. 
3A 1()0.()2·7 4-Nibqlllenol 0.01 i ' vJ I ,/ v ·' 

3 BN 83-32-9 Acc:llopllhcno 0.90 I . /v ./ 
, . 

/ 
3 BN 201·96-1 Allcaapldbyl ... 0.90 

4 BN 120.12·7 .-lnlbra«n< 0.70 I I ' 
~ BN 56-5$-3 BaaiO(a )ontbracolle 0.80 I I I 

6 BN S0-32-3 BaaiO(a)pyRne 0.70 v j.j .!.I 
6 BN lOS-99-2 Beazo(b )fiiiOlllllhale 0.70 I I I I 
6 BN 191-24-2 Baaio(&h,i)porylooo o.so I II,/ ./ ./ -+'I>· \ 
6 BN 207.{)8-9 ll<m:o(k)fluOIIJIIheme 0.70 I I I / \ ' 
2 BN 111-91-1 bi(l.adoroetboxy)molhano 0.30 I i 

I BN 111-44-4 bi!(2.a.JoroodJyl)olbor 0.70 
' I i ~L'L 

I BN 08-60.1 bi!(2-dlloroilopropyl)edlor 0.01 ! I ,/ \ 
5 BN 117-81·7 bi(l-Etbylhexyl)phlhallle 0.01 ,/ ./.J I ·~-~ -.)i u.S· •. 

BN U-68-7 Butylbrmylpldhalatc 0.01 v I 
\ 

BN 86-74-8 Cari>omlc 0.01 : i 

~ BN 218.{)1-9 Chrylene 0.70 I \ \ 
6 BN l-70.3 Dibonz(a,b)oallwoc:no 0.40 .I v ././ ./ 
3 BN 132-64-9 Dibcc2oftuu 0.80 I I 
3 BN 84-66-2 Dledtylplllhalate 0.01 I , .. \ 

/ 

3 BN 131-11-3 Dimclhylpblhalatc 0.01 J \ 
4 BN 84-74-2 Di+butylpldhallle 0.01 I \ \ 
6 BN 17-34.{) Di-IHIC!ylpldhalate 0.01 .I ./' / \ 
4 BN 206-44-0 Flu<nlllhc:nc 0.60 I ' \ 
3 BN 86-73-7 Fluorene 0.90 I \ \ 
4 BN 118-74-1 Hexa<hlorob<ozme 0.10 I ; ,/J \ kq iDI / \ 
2 BN 87-68-3 Hexachlorobutldicnc 0.01 ! ' vv ~q b3 / \ 
3 BN 77-47-4 He,m:bloro<)1:lopontadi<not 0.01 ,.!-'\ \ 
I BN 67·72-1 Henchlcrocthan< 0.30 : v J BB ... ~ / 

Comments: 

B-21 
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IS 

6 

2 

2 

2 

4 

I 

~ 

4 

I 

5 

Semlvolatlle Organics Page3 of3 

Site/Project: ________ AR/COC #: __ ----=:.J,-"O'-"S'--'&"-'-<-J{-=8 ___ _ Bmm#s: _______________________ _ 

Laboratory: Laboratory Report #· #of Samples· Matrix· 

BNA 

BN 

BN 

BN 

BN 

BN 

BN 

A 

BN 

A 

BN 

Call b. Call b. 
RSD/ 

CCV Field 
CASIJ NAME TC~ 

Min. 
Intercept RF w %0 Method 

LCS 
LCS LCS 

MS MSD 
MS Dup. Equip. Field 

RF Blanks D RPD RPD Blanks Blanks 
<20%1 

RPD 
, >.052- 0.99Z 20%2 I z.. I'/. 

193-39-S lodell0(1.2,3-<:d)pyrenc / 0.50 / ./ v /J / / J Nit /'lit 
78-59-1 I !IOjlboroue 0.40 L I !\ \ 
91·2G-3 Napllthalcno 0.70 i ; \ \ 
98-95-) Nitrob<nutw 0.20 ; I I \ '1 ~I ,/ 

86·3~ 
N-Nilrosodiphcnylaminc 

0.01 I \ \ 

I) 

621-64-7 N-Nitroso-di-propylaminc / 0.50 ' I· ./ / J \ 

81-86-5 Pontachloropb<nol· OM ! / ./ / ./ \ 
85-01-8 l'hellanlbreoc 0.70 ' \ 
108-95-2 Phenol 0.80 'El \ k; / 
129-00-0 Pyrcne 0.60 ,/./ \ / / 

ID,."J. ln. ·" \ \ 

\ 

s urr011:ate R 0 I" ecove ry , ut 1ers 
.=f(31- 83 •!.) 

Sample SMC 1 SMC2 SMC3 SMC4 SMC5 SMCII SMC7 SMCII Comments: P'!Hdi~ 

IN Ge.;IG ~4 

---SMC I: Nitrobonmle-dS (BN) 
SMC 4: Phenol-<16 (A) 

-
SMC 7: 2-2-Cblarophcnol-d (A) 

Sample IS 1-area IS1.ftT 

Ill/ c,(_,r U...A 

-
IS I. 1,4-Dichlorobmzeno.d4 (BN) 
IS 4: Phenalhreno-diO (BN) 

..-~ -~ -
SMC 2: 2-Fluorobipii"'J'I (BN) SMC 3: p-TerphcnyHII4 (BN) 
SMC 5: 2-Flucrophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 8: 1.2-Di<:blorobenzene.<l4 (BN) 

It IS d dOtli n erna tan ar u ers 
182- IS2.ftT IS3..rea 

IS 2. Naphlhalen<><l8 (BN) 
IS 5: Chry...,o-dll (BN) 

IS 3-RT IS 4-ilrea IS 4-RT rss ... rea 

IS 3. Al:enapiltbale-dlO (BN) 
IS 6: Paylen<><l12 (BN) 

B-22 

"-()!- Q..n 

0 IOJ,J.:S 

IS l.ftT lsl-•ore• ISI.ftT 

.. .; JS '·' 
MJO 

ti/.J. ~ 

!uJ ""~ 
.s. <·• l;fTo 

s~., ·liJ~/ 

C.CNJ -/« 1-C.J ~~ 6w 
A.,ol AU.o~. 

(;.CII' - tvo a M6- u, 15 
I% J.~3 - .Je.-tN..L mJ /M.J Q "I? No Cit 

f\C!.J -fl. No G 

HT. - J,lt~ UJ J.fl 
C.C/Y - rJo G · m/.3 - u l3 01 RJ.. (!n) c..~Jo '-'-:,<VV_ 

T TOUo./oiL<. 
IVO A<J, m.! 0 P2. 



11/S o( of cJ 

Semivolatile Organics (SW 846 Method 8270) Page 1 of3 
Site/Project: D j ~ Jo1i , f&!'.p /J'1 ARICOC #: 60S bit 8 Laboratory Sample IDs: _ _.t:...,.>._--"7"t:L.>L.f_-_._.o....,a"".r __ i5~rv"'-_-_00"""'""8'----
Laboratory: -'~Y""i?.-'-'1-..,__ _____ laboratory Report _II: ---'b"'-'. S=-7-'-'?1...,5...__ __ _ 

Methods: J 4) - 8)<(:, 6'o2 70 (. 
# of Samples: # Matrix: J( I 0/ Batch #s: I '17S ~ 0 for <1!?'>-P le.J -()(}] f. -(){}~ 

Callb. 
Callb. 

CCV T RSDI Field 
IS BNA CAS. NAME c Min ·Intercept RF R• %0 Method 

LCS LCSD LCS 
MS MSD 

MS 
Dup. 

Equip. Field 
RF Blanks RPD RPD Blanks Blanh 

L <20%/ RPD 
>.OS 0.99 20% 

BN 120-82-1 1,2,4-Trichlorobcu:ooa 0.20 v v v/ -/ / N-'t- v' v / IV .II 
I BN 95-S0-1 1,2-0idll"""'"""'"' 0.40 I \ 
I BN '-41-73-1 1,3-l>ic:blorobcml 0.60 \ 
I BN 106-46-7 1.4-Di<bl"""'-- o.so ./ ,/ v v \ 
3 A 95-95-4 2,4,5-Tric:hlorophenol 020 rli .. s v \ 
3 A 11-06-2 2,4,6-TrichlcJro!ll>cn 0.20 

lc ·' b9 v' \ 
2 A 120-83-2 2,4-Dichlaropha>ol 020 ; 

2 A 105-67-9 2,4-Dimelbylpbcnol 020 ' ' 
3 A 51·28-5 2,4-<linilropboml O.oJ / v' q.QiO \ 
3 BN 121·14-2 2.4-Dinitrotolu.,., 0.20 ,/ / ,/ ' I./ v v' \ 
3 BN 606-20-2 2,6-Dinibololueno 020 \ 
3 BN 91-$8-7 2~- 0.30 \ 
I A 95-51-8 2-cbloropbalol 0.10 / / v v \ v 
2 BN 91-51-6 2-Melhyinlqlbdl&leno 0.40 \ 
I A 95-41-7 2-Mclbylpbouol ( o-crcool) 0.70 ./ ;-; .;-r v \ 
3 BN 88-74-4 2-Nittoonilino 0.01 v ../ . ~"· . 
2 A 88-75-5 2-Nilrophalol 0.10 i/ 
5 BN 91-94-1 3,3'-Dichlorobenzidino 0.01 I v I\ 
3 BN 99-49-2 3·Nilrooni1ino 0.01 v v /_ \ 
4 A S34·S2-1 4,6-Dinitro-2-<nelbylpbenol 0.01 v / o.QB1. \ 
4 BN 101-jS-3 4-Bromopbcnyl-pllenylethor 0.10 v \ 
3 BN 7005-72-3 4-Cbloropbalyl-phanyldbrr 0.40 l 
2 A 59-S0-1 4-Cbloro-3-<nelbylphcnol 0.20 / v -./ \ v 
2 BN 106-47-8 4-Chloroonilinc 0.01 \ 
I A 106-44-5 4-Mctbylpl>cnol (p-aaol) 0.60 I 

ments: hi./ (J(!J ,e... v v v ~- Shaded rows ue RCJL ~WIIk. !o I v ·' IM v 
Reviewed By: ------LM_,.·"'-"'ld.l..IU"""-_._--- Date: /D ./Q . Qcl 
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Semlvolatlle Organics Page 2 of 3 
Site/Project: ________ AR/COC#: /,05 bltB 

Batch #s: -----------------------
Laboratory: Labonltory Report #· 11 of Samples· Matrix· 

Call b. 
Cal lb. CCV T RSD/ Field 

1BNA CASt NAME c Min. 
lnterapt RF w %0 Method LCS LCSD LCS MS MSO MS 

Dup. 
Equip. Field 

E RF Blank a RPD RPD Blanka Blanka L <20%/ RPO 
>.05 

0.99 
20% 

3 BN 100.01-6 4-Nilrooailille ,i/10.01 ./ v / ,/ / I'll+ IYA 
3A 100.02-7 4-Nilropbenol 0.01 I ./ v / v \ 
3 BN 83-32-9 Acalopllthalc I 0.90 / ~ ../ \ 
3 BN 208-96-8 A<alaplrtbylcoe 1 o.90 1 
4 BN 120-12-7 .-\nthr ...... ; 0.70 : \ 
5 BN 56-55-J BOIIZD(a)ontluacenc 0.80 ; \ 
6 BN 50·32--' BOIIZD(a)pyreoo i 0.70 ' _l 
6 BN 20$-99·2 BOIIZD(b)flll0l8lllbcne 0.70 ; 

BN 191-24-2 BamJ(g.h,i)paylene o.so ./ .,/ . ~'i· .q 1\ 
6 BN 207.08-9 BOIIZD(k)ftllOI'IIIIbme I 0.70 ! v' i \ 

BN 111-91-1 bil(2.(;blorood>oxy)raollwlo I 0.30 \ \ 
I BN 111-#-4 bi(2-Chlorootbyl)dbr< 0.70 ' \ 
I BN 101~1 bi(l-<:hloroiooprol)dbr< 0.01 I \ 
5 BN 117--'1·7 bii(2-Ethylhexyl)plrtbalale O.Ql v v / l ·1~-i- \ 
5 BN 85-68-7 Butylbcnzylphlhalole ! 0.01 -./ \ 

BN 16-74--' Carl>uolc : 0.01 \ 
5 BN 218.01-9 Chryoene i 0.70 ! \ 
6 BN J-7(1..3 Dibonz(a,b)lnthracene 0.40 ./ v' • Q89• -~ i \ 
3 BN 132-64-9 Dibemolbroa 0.80 v I 
J BN 84-66-2 Diclbylplllhalabo 0.01 I 1\ 
3 BN 131·11-J DimclbylpbdJalatc 0.01 \ \ 
4 BN 84-74-2 Di-n-llutylphlhalatc O.Ql \ l 
6 BN 17-84-0 Di+oclylpbtholatc 0.01 \ 

BN 206-44.0 f'luowdllene 0.60 \ 
3 BN 86·73-7 Fluorene 0.90 ,/ v' v v' \ 
4 BN 118-74-1 HelOichloroi>cnune 0.10 ./ ./ 113-A:.- ./ \ 
2 BN 87-68-3 How:blorobo1adlene 0.01 I i / I.J.{p v'_ \ 
J BN 71-41-4 Hc~ch.JortM..1·clop:nt.:adime 0.01 -~g \ 
I BN 67-72-1 He,.,d>lorootbon< 0.30 ./ ./ ILJ8 u.S' v 

Comments: 

B-21 
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Semlvolatlle Organics Page3 of3 
Sitc!Projecc _______ _ AR/COC M: __ _,{,...,O"",).._-_,'-~'tu.8,_ ___ _ ~Ns: _______________________________ _ 

Laboratoly: Laboratory Rcpmt II· 0 pes: II fSam I 

BNA 

BN 

BN 

BN 

BN 

BN 

BN 

A 

BN 

A 

BN 

Call b. 
Cal lb. 

CCV 
Min. RSDI Method LCS LCS MS CASt NAME TCL Intercept RF R2 %0 LCS MS MSD RF Blanks 0 RPD RPD 

<20%/ >.OS 
0.99 20% 

193-39·S lndcao( 1.2-Hd)pyrmc v' o.so v / \/ ,/ v i/Y4 
78-S9-1 ,..,.,..._ 0.<40 1\ 
91-20.3 Noplllholcne 0.70 \ 
98-9S-J Nitrob<nuno 0.20 / \ "" (1'1..- v 
16-JD-6 N-Nilrooodi""'""'llmiDe 0.01 _1 I) 

621-64·7 N-NitJooo.di.p<lpylamioo lv o.so / ./ v / 
87-86-S p~ o.os ./ "/ 

.. 
/ / 1\ v v / 

U~l-1 -- 0.70 \ 
108-9S-2 Pbeaol 0.10 I •' \ v v v 
129.00.0 Pynnc 0.60 v ../ .iiM~ - J.o ./ \ v v ./ 

/) ioi.JJ.. ,J W'V.J ~ v v -Jli \ 

S•rrOI!ate Recovery Outllers 

Sample SMC 1 SMC 2 SMC 3 SMC • SMC 5 SMC 8 SMC 7 SMC 8 Comments: ..;~ · oo1 

SMC I: Nitrobellza1o45 (BN) 
SMC 4: Pllenol-d6 (A) 
SMC 7: 2-2-CI>Iorophmol-<14 (A) 

Sample 181- IS 1-RT 

M7J.JJ"- ./ 
0011 .. ., IY\} v' 

IS 1: 1,4-Diclllolobc:m (BN) 
IS 4: l'llcno~IO(BN) 

v 

l(T ~t~l.lt... 

SMC2:2..fiiiCIObiphalyi(BN) SMCJ:p-Tc:r)lllcuyl-414 (BN) 

I<W<M~tu 

(}~ ~ 
()u.._ k 

SMC S: 2-Fiuaroploeaol (A) SMC 6: 2,4,6-Trilln>mopllcml (A) 
SMC 1: 1,.2-Dicblorobeazal (BN) 

Internal Standard Outliers 

182-area 182~T ISS....U ISS~T 184-lrea IS4~T 181...vea Iii~ lsl-arH 

../ v 

IS2:No~(BN) 
IS S: Cluy1011e-dl2 (BN) 

v v v v v v 

ISJ:~IO(BN) 

IS6:Payi-..112(BN) I CAL- NO G 

C.VV - lifo Q 

1'-. 

"" 

B-22 m..s - u' B "' v... 

ISI~T 

v 

b,IJimJO- No Q 
.1:.s.- M ,.,..~ fO IN. 

Matrix : 

Field 
Equip. Field 

Oup. 
Blanks Blanks RPD 

/V~ 

\ 
\ 

\ 

\ 



./ 

PC Be (SW 846.- Method 8082) 

Site/Pro.ica: QSS Jot! JClt>'J,et;f ARICOC#: 60Sh!t8 LabontmySampleiDs: _ __.6,_.S.._7~.:..?' .... .r-..___-_,o:;..:o:;..:s-:.-....:M~/V'---·-....::0:...~.0""8'----
Laboratory. yk><. Laboratory Repad: 6 S 71" S 

Metboda: J tJ - 8 ,Y& B 0 8al 
II of Samples: lf Mmix: Jolf., Batdll#t: I 9b ..Silo 

T C8llb CCV LC8 MS Plllld 
CAS# Name c lm.rcepl R8DIR1 Method Lea LeaD RPD M8 MID RPO Dup. 

Equip. Flllld 
'lloD lll8llb Bl•nb 818nb 

L 120% ~ 
RPD 

<20%/0.99 20% 

12674-11-2 Aroclor-1016 l,r tV"'- v v V' Nit 1'14 
11104-28-2 Aroclor-1221 v \ 
11141-16-5 Aroclor-1232 V' " 53469-21;9 Aroclor-1242 v v 1\ "-.,_ 

12672-29-6 Aroclor-1248 .,/ / \ " 11097-69-1 Arocl«-1254 v v v \ " 
11096-82-5 Arocl«-1260 I- v v v / v V" v 

"-.,_ 

Sample SMC SMCRT 81mple SMC SMCRT Commeaa: 
%REC %REC 1\!o XT J.l...uJ. ~w.;J..e..t 

lrY (.1'./lCR./A 0~ 10 . 1/. 0 J, 

Couftrmation 

Sample CASt RPD>21% Semple CASt RPD>21% 

/I'( Ge.Ji&e.l"'t ---- ,_----

---c----
Reviewed By: __ ___..M~.:.:;..'WL=::::._--- Date: /o ·II. t?ql 



High Explosives (SW 846 Method 8330) 

Site/Project: DJ 0 , y01j J (JMp/;J ARICOC #: _ _.{,u.OL.l..(_.k'-'lf"--"'8'------- Laboratory Sample IDs: ---=b_.S'--7"-'It'L-"S'--------'0"'-"0""f---'/n-'-'-'-'ti"-J __ -....:0""'-"0<-'8"---

Laboralory: r A-,I.., Laboratory Report II: {, S 7 At 5 

Methods: j t.i- 8N~ 8 3 :?o 
#of Samples· Matrix· .. foil Batch #s· / 9<o 8" .:f _( 

, Curve CCV Method LCS MS field. Equip. 
CASt NAME I ln..-c.pt R• %1) Blenka LCS LCSD RPD MS MSD I RPD Dup. Blanks 

I .99 ~ 20%z.. u "2. , z I 20% l ,20% RPD u 
2691-41-0 HMX lv fl'/1 ,/ // lv' II' It / / :/VII 
121-82-4 RDX / I I \ c~ 
99-35-49 I 3 5-Trinitrobenzenc ,/ i I \ "\ 
99-65-0 I 3-dinitrobenzene lL I I \ "\ 
98-95-3 Nitrobenzene ./ I Ll-1;.), ' 
479-45-8 Telryl ,/ I ! '<"I '\ "\ 
118-96-7 2,4,6-lrinitrotoluene v I J \ i "\ 
35572-78-2 2-amino-4 6-dinitrotoluene ./ 1 : ! 
19406-51-0 4-amino-2 6-dinitrotoluene ./ : 1 {1~- I t~j I '\ 

121-14-2 2 4-dinitrotoluene v \ I 

606-20.2 2,6-dinitrotoluene ,/ \ ' 
88-72-2 2-nitrotoluene v \ 
99-99.() 4-nitrotoluene v J I \ I 1 
99-08-1 J-nitrotoluene IV i I I I I 
78-11-5 PETN 

le-yt - v'..J; A 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: · •ft., 8 <o s A..{J / IC( J .o 

NOI'IIb.£ - AAJ)IIIlJO 

UJ
1

NT. 

ConfinDlltion 

Sample CAS II RPD>25% Semple CAS# RPD>25% 

~ 

' y 

Field 
Blanb 

', 

u 

"\ 
\._ 

"\ 

"O:t9j'(. ~ NJ. JOy/~~ 

6 .l7.y..J- oo.-

Solilh-·to--aqueoul eoavenlon& N J J . ... 11 
mg/kg·~g/g: [(~g/g) x(samplemus (g} /samplevol. (ml})x(IOOOmlllliter))/OilutionFactor =~gil Reviewed By: ______ _.(/l./"-'="--"f/l..l.U/__..-==:..._ ____ Date: /0. !1. Ool 

B-17 



Inorganic Metals 

Site/Project: QJJ JQI/ JD.fflp/u'j- ARICOCP: ___ ~Q£~'t~------ lal>oratorySampk IDs: _!.!_7_)f_.r:__::_C!_Q[ __ fh_!_c;_ ____ : __ ~~-fJ _____ _______ _ 
Laboratory: {(k'J... Lubomttol') Rep01t tl: ____________ _ 

Methods: JQ·9!t_b 7;;71 O!J) ~4Q_(_~o.!,;__)_ _______ ---·-·-·---- -------··--- ·--·---------·------~- ·- ·- -- -- -- -- -- -- ---- ·-.- -- -----
# of Samples: J-j Matri>.: JtniJ Batch#s: _ _!__f_?_2-¥._s:__-!:!!t!::.---------~-~.?!./~q..!_.J_)_ ........ _ --- --············-·-·-·--······-·--·-·· 

CAS#/ vq e.. ~/kf QC Element 
~ ··--····--l':llt.l.. ·~ ! 

~ --.---- 1.::) Strlltl Analyte 'lf<lhod I.CSIJ liSD Rtp. JCS ~itld . W3 .LC& 
TAL ICV CCV ICB a:a La LCSD MS MSD Dilo- J> l.q>utt. 1 1-leltl 

Bluks RPD RPD RPJJ .\B up. • 

7429-90-S AI ~- - ~- f-.--· ~--~ :: --:=~~~~=~~~~:= ~~~:=:~~X 7 4-IO-.J9-J ... ,/ v / / v ,/ ;./ -N'tt- -/(h NIF ~ if ;-;; ~ 
7440-41-7 Bt l -~ 

7~-9Cd t/ v ./ v v -/ ./ I llf.X v v V' \ --·- .. ----- .. ----- -------- ----
~ 

7440-70-2 Ca I \ \ 
7.uG-17-JCa· v 1/ ./ v - ',,..;\ o 1:, Yc v I f::Z. ~-~ 1,1;? 7 :.11' /Y'h- \ 
744o-48-4Co \ \ \ 
7440-SQ..SCu 
7439-39~ Fe =-=4 

-- -- --------- ---- -- ------ ----
7439-95-4 Mg 

r-- -- ----·--·-- ·- ·- ---- -------- ·-·-· 
7439-96-5 Mn 

~--1--- ~- --- ..... --·--·--·-·--- ------·- ·-· 
7440-02-0Ni 

f-- -· ···------------ -----· ----; -·-7440-09-7 X. i\ -\--
--------- ..... - ------ .......... 

' 
7.J.IO.ZZ-I.-\z. v v :/ 1/ v v v \ v Nil ·.;; 1'(7} --- ---------- ------- ·----

··--- --~-- ------ ·------ ........ 
7440-23-5 Na 
7440-62-2 v I -=~·--==:=~==: 

--·-
7440~Zn ........ ........... -·- ·- ---- --
7-IJ9-9Z-1Pio v v v v v / v v v ,/ ,/ -----.. ~ -- ..... .......... -·-·--· 
7782-19-Z He ./ v v v ,/ o/ v T -,;-- I NA 0/ I(Ft ----!-- ·-·-- ·-----

------i-.-- --- -----
74-10-.JS.Z As ./ v "' - -18 - J.f/ ( ,/ v -- ----~-

mo t?.C,S:,Il -~ ,/- -:;;-· IYFt ' ' -;~J'f 
7440-36-0 Sb i?iOL I .011: 1-·--. -·-·-·--·-·-· ·-·- ----··-· 

.:.'! 
7440-28-0 Tl \ \ ----- ----;-- -- -- ----- - .. . . . -----------
7.09-97-1> H1 v v v t/ ./ / L 

1-- ,/ v Lf y #iF ---·--·-----··----- -------- -·-
: ................ ....;. ........ ----- --- ·-·-- .......... , 

Cyanide eN ---- -+---·- ---- ------- -·-
------··-··---+-----·--1-·--·-· ......... 

l----+--+--+--+--!--+----l----1---4---l--·+---+--._jl----+--4----+--------·----·---·- -·-·---· ---· 

1------+---+---11---+---+---+----+-----· - --= ..=~ ' ~:~:~:::i~:~:==:=f=::::: =:: 
~--:::-~-"""='::~~-::-:~--J'----'--:·--J.:o---~-- ~--,..--· -.,...-· "----~= _,....,...,.,-...,. . . '············-······ ............ . 

NotH: ShadedrowsareRCRA metals. Solldo-fo..aqotOUHODvtralou: !1Ji.lkg• ~8/ a: [(•gig) <i .. lllf•le ,,.. .. (n) 'Ollllpk'vol.!u~)l~(IO'IO ml! llrler)]IJ)IIofoon l-u<1<>r ,, Uf ... ' 

Comments: DF ., cit>( Zu>mJ 

0 .so Bo... 

® ei.s /IC. 

Po 
<6 

-~. 

.., s-o )( R.J... . ''.:! '' 
eA-U<Cij II J/1: 

B-14 
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General Chemistry 

Site/Project:OJJ JoJ/ Jo..u.ph1 ARICOC#: 60S t,Jy(f LaboratorySarnpleiDs: _...t:t.'-'S'-'-'7/y-"--":,---'-,.·-· __ ..!.J<:.Lr-.!oL· _-·..:::00=8~--
Laboratory: 9 .(:A Laboratory Report#: I> :f 7,y :l 
Methods: .50 - 8J.f(o 90/.J I} (7 C/Y) 7;1'r,. /f ( /.Qc (.r) 

) 

#of Samples: If Matrix: --"'J.:.:()I."-'/"-J ---------- Batch #s: 1 9 7 S"-'! (7 ov,l (&6) 

AA.9 /~ QC Element ~ 
CAS I Aaalyte T Serio! Fkhl 1-«5 A ICV CCV ICB CCB 

Me .. od 
LCS LCSD LCSD 

MS MSD 
MSD Rep. ICS 

DU.. Dap. Eqalp. Field 

L Blaab RPD RPD RPD AB Blaab Blaalll ~ doa RPD 

i!J 
X 

cq~r~ Toh;J v lr uw.. cte. v v v 0 08~ 9 /.;' Nit v l'fl/ IYIJ 
10~ 0 !.)f) 

'i$40-

""' 
~'- 11 W) ~ 

1--/~(WQJilAC 5b l> -1.J· tr' t----. a.q ~q .; I .;' .; / .;' ~ 
pro~) /'(~ 1---~"'-'u"" ~ 1'--. ---. 

-·· 
Comments: M/ 

., OL. 
/ou.J... CN Ill! JA 

i:. ::>bL 
.. 6 

7 7 ~ 

Reviewed By: __ i/J~!..:fM~L}_""'"------- Date: /(}·I If .Qr;). 
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Radiochemistry 
Site/Project: OJ J Jot/ J~7 Laboratory Sample IDs: --""'-'S'-'-7.rt-'---"6'---___.0~o..,S,_____,_Ifo""'r,_,v'----00=_,8,___ ___ _ 
laboratllf}': ~ _,-). 

M~: ~-pA 9oo 

#of Samples: __ _:_..._ __ Matrix:_..l.Ll,"-'-'-'1"------------- Ba1ch#s: /9 7 I 

QC Element 
Analyte 

Method Rep Equip. Field Field S.mple S•mple 
Blau .. LCS ~D RER Blaaks Dup. 

Bl•n .. ID Isotope IS/I' nee 
ID botope IS!fnee 

RER 
~ritcria u 20% 2S% <1.0 u <1.0 u 1\1-'t SO-lOS 50-lOS 
H3 \ ""-.. 
U-238 ~ 
U-234 "---. 
U-235/-236 "---. 
Th-232 ~ 
Th-228 "---. 
Th-230 '-
IJ>u-239/-240 '..... 
Gross Alpha v / / .,/./ ./ IV~ IV"' ,¥4 "---. 
Nonvolalile Beta _ v / L ..L_:IL_ _-L_ N"' IVA . Nl}, ['., 
Ra-226 

"""" Ra-28 .......__ 

Ni-63 "---. 
Gamma Spec. Am·241 "---. 
Gamma Spec. Cs-137 '..... 
Gamma Spec, Co-60 ......_ 

"---. 
"-.... 

"" 
Pllrameter Method Typical Tracer Typical Carrier Comments: 

Iso-U Alpha spec. U-232 NA 
Iso-Pu Alpha spec. Pu-242 NA 
Iso-Th Alp_ha~ Th-229 NA 
Am-241 Alpha spec. Am-242 NA 
Sr-90 Beta y ingr_owth NA 
Ni-63 Beta NA NibyiCP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec. Ba-133 or Ra-225 NA 
Ra-228 Gamma spec. Ba-133 NA 

Ganuna spec. LCS contains: Am-241, Cs-137, and Co-60 
Reviewed By: ---.....!::..~~.:..?v..L~=----- Date: 1 (J. 1'-/. OJ.. 
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DSS SITE 1025: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1025, the Building 6501 east septic system, at Sandia 
National Laboratories/New Mexico (SNUNM) is located in Technical Area Ill on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The septic system consists of a septic tank that empties into a single 
8-foot-diameter by 11-foot-deep seepage pit approximately 20 feet away. Available information 
indicates that Building 6501 was constructed in 1957 (SNUNM March 2003), and it is assumed 
that the original septic system was also constructed at that time. A site inspection on 
September 25, 2003, confirmed that the septic tank continues to receive discharges from one 
of the Building 6501 restrooms. 

Environmental concern about DSS Site 1 025 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the seepage pit at 
this site. Because operational records are not available, the investigation for this site was 
planned to be consistent with other DSS site investigations and to sample for the COGs most 
commonly found at similar facilities. 

The ground surface in the vicinity of DSS Site 1 025 is flat to very slightly inclined to the west. 
The closest major drainage lies south of the site and terminates in the playa just west of KAFB. 
No springs or perennial surface-water bodies are located within 2.6 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. Infiltration 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 (SNUNM March 1996). Most of the area immediately surrounding DSS 
Site 1025 is unpaved with minor native vegetation, and no storm sewers are used to direct 
surface water away from the site. 

DSS Site 1 025 lies at an average elevation of approximately 5,439 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 514 feet below ground 
surface (bgs). The direction of groundwater flow is to the west in this area (SNUNM March 
2002). The nearest groundwater monitoring wells are approximately 3,200 feet northwest of the 
site at the Mixed Waste Landfill. The nearest production wells are northwest of the site and 
include KAFB-4 and KAFB-11, which are approximately 3.4 and 3.6 miles away, respectively. 

II. Data Quality Objectives 

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

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COGs at DSS Site 1 025 is effluent discharged to the environment from the 
seepage pit at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 025 Potential COC 
Sampling Areas Source 
Soil beneath the Effluent 
septic system discharged to the 
seepage pit environment from 

the seepage pit 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the seepage pit 

The baseline soil samples were collected at one location at DSS Site 1025 with a Geoprobe™ 
from two 3-foot-long sampling intervals at the boring location. Sampling intervals started at 11 
and 16 feet bgs in the single seepage pit boring. The soil samples were collected in 
accordance with the procedures described in the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001 ). Table 2 summarizes the types of confirmatory and QA/QC samples 
collected at the site and the laboratories that performed the analyses. 

The DSS Site 1 025 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the 
analytical methods and the data quality requirements from the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1025 

Sample Type VOCs SVOCs PCBs 
Confirmatory 2 
Duplicates 0 
EBs and TBs(VOCs only) 0 
Total Samples 2 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 
= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 

2 
0 
0 
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GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Resource Conservation and Recovery Act. 
=Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

2 
0 
0 
2 

GEL 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
0 0 0 0 0 
2 2 2 2 2 

GEL GEL GEL GEL RPSD 
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Gross I 

Alpha/Beta 
2 
0 
0 
2 

-- ___ §];!.-__ __ 

~ 
C/.l 
~ 

>
C/.l 
C/.l 

rn 
C/.l 

~ 
~ 
v en 
C/.l 
C/.l 

~ 
....... s 
VI 

....... 
~ ....... 

§ 



RISK ASSESSMENT FOR DSS SITE 1025 12/112003 

Table 3 
Summary of Data Quality Requirements for DSS Site 1025 

Analytical 
Methoda Data Quality Level GEL ERCL RPSD 

VOCs Defensible 2 None None 
EPA Method 8260 
SVOCs Defensible 2 None None 
EPA Method 8270 
PCBs Defensible 2 None None 
EPA Method 8082 
HE Compounds Defensible 2 None None 
EPA Method 8330 
RCRAmetals Defensible 2 None None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 2 None None 
EPA Method 7196A 
Total Cyanide Defensible 2 None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 2 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 None None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ERCL =Environmental Restoration Chemistry Laboratory. 
GEL =General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

The QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration Project Quality Assurance Project Plan. The QA/QC sample 
consisted of a trip blank (for VOCs only). No significant QA/QC problems were identified in the 
QA/QC samples. 

All of the baseline soil sample results were verified/validated by SNUNM ER Project Data 
Validation Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating 
Procedure] 00-03, Rev. 0 (SNUNM December 1999). The data validation reports are 
presented in the associated DSS Site 1025 proposal for no further action (NFA). The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The 
gamma spectroscopy results are presented in the NFA proposal. The reviews confirmed that 
the analytical data are defensible and therefore acceptable for use in the NFA proposal. 
Therefore, the DQOs have been fulfilled. 
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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1025 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001) identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual model for DSS Site 1 025, which is presented in Section 4.0 of the 
associated NFA proposal. The quality of the data used to specifically determine the nature, 
migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1 025 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1 025. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 025 was not deactivated in the early 1990s when the 
Building 6501 west septic system was connected to an extension of the City of Albuquerque 
sanitary sewer system. The migration rate of COCs that may have been introduced into the 
subsurface via the septic system at this site is therefore dependent upon the volume of 
aqueous effluent discharged to the environment from this system. Analytical data generated 
from the soil sampling conducted at the site are adequate to characterize the rate of COC 
migration at DSS Site 1 025 up to the date of sampling in August 2002. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath 
the effluent release point (the seepage pit) at the site to assess whether releases of effluent 
from the septic system caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 11 and 16 feet bgs 
beneath the seepage pit. Sampling intervals started at the depths at which effluent discharged 
from the seepage pit would enter the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS sites at SNUNM. The baseline soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient 
to determine the vertical extent, if any, of COCs. 
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IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1025 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, COGs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COGs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COG found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

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

Table 41ists the nonradiological COGs and Table 51ists the radiological COGs for the human 
health risk assessment at DSS Site 1 025. All samples were collected at depths greater than 
5 feet bgs. Therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COGs at DSS Site 1 025 occurred in the subsurface soil resulting from 
the discharge of effluents from Building 6501 to the east septic tank and seepage pit. Wind, 
water, and biota are natural mechanisms of COG transport from the primary release point. 
Because the discharges would have occurred to the subsurface, wind and surface water are 
considered to be of low significance as transport mechanisms at this site. 

Water at DSS Site 1 025 is received as precipitation (approximately 8.1 inches annually) that will 
either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. Infiltration 
at the site is enhanced by the sandy texture of the soil. However, because it is estimated that 
95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration, the 
depth of percolation of this water into the soil is limited, and the potential for further downward 
movement of COGs through leaching is low. Because groundwater at this site is approximately 
514 feet bgs, the potential for COGs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

COGs can enter the food chain through uptake by plants. Once in the food web, COGs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because the COGs at DSS Site 1025 are located at 
depths greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain 
transport is not expected to be a significant transport mechanism at this site. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1 025 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLINM BCF Log K0 w 

(All Samples) Concentration Background Screening (maximum (for organic 
coc (mg/kg) (mg/kg)a Value? aquatic) COCs) 

Inorganic 
Arsenic 3.24J 4.4 Yes 44c -
Barium 270 J 214 No 170d -
Cadmium 0.272 0.9 Yes 64C -
Chromium, total 9.44 15.9 Yes 16C -
Chromium VI 0.0267e 1 Yes 16C -
Cyanide 0.113 J NC Unknown NC -
Lead 5.82 11.8 Yes 49c -
Mercury 0.00353 J <0.1 Unknown 5,500C -
Selenium 0.391 <1 Unknown aoo1 -
Silver 0.0298 J <1 Unknown 0.5c -
Organic 
bis(2-Ethylhexvl) phthalate 0.103 J NA NA 8519 7.6h 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1989. 
hMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 

mg/kg 
NA 

= Milligram(s) per kilogram. 
=Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

Yes 

K0w = Octanol-water partition coefficient. 

NC 
NMED 
SNUNM = Sandia National Laboratories/New Mexico. 

Log =Logarithm (base 10). = Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1025 with 
Comparison to the Associated SNLJNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Equal to the 
Activity SNL/NM Background Applicable SNL/NM 

(All Samples) Activity Background BCF 
coc (pCi/g) (pCi/g)a Screening Value? (maximum aquatic) 

Cs-137 ND (0.03) 0.079 Yes 
Th-232 0.89 1.01 Yes 
U-235 NO (0.23) 0.16 No 
U-238 ND (0.70) 

---- ---------
1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

900C 
900C 

3,oooc 
3,oooc 

Is COCa 
Bioaccumulator?b 

(BCF >40) 
Yes 
Yes 
Yes 
Yes 
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The COGs at DSS Site 1 025 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COGs are elemental in form and 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. However, because of the aridity of the environment at this site and the lack of 
potential contact with biota, none of these mechanisms is expected to result in significant losses 
or transformations of the inorganic COGs. The radiological COG (U-235} will undergo decay to 
stable isotopes or radioactive daughter elements. However, because of the long half-life of this 
radiolonuclide, this mechanism will not result in significant loss or transformation. 

The single organic COG at DSS Site 1025 (bis[2-ethylhexyl] phthalate) 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 COGs, the aridity of the environment, and the lack of potential contact with biota, none of 
these mechanisms is expected to result in significant loss or transformation of this COG. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1025. COGs 
at this site include radiological and nonradiological inorganic and organic analytes. Wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low, and loss through decay of the radiological COG is insignificant because of 
its long half-life. 

Table 6 
Summary of Fate and Transport at DSS Site 1 025 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 
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Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

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 calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

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

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

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 025. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1025 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well; the dermal pathway is included tor 
the nonradiological COCs because of the potential for the receptor to be exposed to 
contaminated soil. No water pathways to the groundwater are considered. Depth to 
groundwater at DSS Site 1025 is approximately 514 teet bgs. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential land
use scenarios. Figure 1 shows the conceptual model flow diagram for DSS Site 1025. 

AU12·03/WP/SNL03:rs5444.doc D-10 840858.01 12/01/03 4:24 PM 



0 
I ....... 

....... 

Historical Activities 
I --- I 

Primary Primary Secondary 
Contaminant Release Sources 

Sourcesa Mechanism 

Soil 

II 
Septic System H Release of Hazardous 

Effluent Constituents to Soil SVOCs: 
bis(2-Ethylhexyl) phthalate 

Metals: Barium, Mercury, 
Selenium, Silver 

Cyanide 

Radionuclides: U-235 

LEGEND I • Major Exposure a Primary source activities no 
0 Minor or no Exposure longer conducted. 

b For Flora, ingestion = uptake 
c Pathway not applicable to human receptors 

840857.03010000/ A60 

r 

II 

Current and Future Activities 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

Percolation 
to Vadose Zone 

I Water 
J 

Direct 1 Soil 

Dermal Contact 

lngestionb 

Dermal Contact I 
Ingestion b I I Inhalation 

Dermal Contact 

External I Irradiation 

Ingestion 
b I ,___ 

Industrial! Biota 
Worker 

0 0 

0 0 

elo 

e1o 

0 

elo 
elo 

~ Uptake by Biota 
and Food Chain 

Transfers 

Figure 1 

Conceptual Site Model Flow Diagram for DSS Site 1025, Building 6501 East Septic System 



RISK ASSESSMENT FOR DSS SITE 1025 12/1/2003 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 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. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

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

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1025 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, one constituent was measured at a concentration 
greater than its corresponding background screening value. Four constituents do not have 
quantified background screening concentrations. One constituent was an organic compound 
that does not have a corresponding background screening value. 

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than its 
background screening value. 
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Vl.5 Step 4. Identification of Toxicological Parameters 

Table ?lists the COCs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values for the nonradiological COCs presented in 
Table 7 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the 
Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000), and the EPA 
Region 6 (EPA 2002a) and Risk Assessment Information System (ORNL 2003) electronic 
databases. Dose conversion factors 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), which include the Federal Guidance Report 13 Mortality 
Tables (EPA 1999) and its 2002 updates. 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
non radiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both the 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 upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 

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

Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.00 for the DSS Site 1025 nonradiological COCs and an estimated 
excess cancer risk of 5E-1 0 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 9 shows that for the DSS Site 1025 associated background 
constituents, the HI is 0.00 and no quantifiable estimated excess cancer risk for the designated 
industrial land-use scenario. 
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Table 7 
Toxicological Parameter Values for DSS Site 1025 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mglkg·d) Confidencea (mg/kg·dt 1 

Inorganic 
Barium 7E-2c M 1.4E-4d - -
Cyanide 2E-2c M - - -
Mercury 3E-4d - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
bis(2-Ethylhexyl) phthalate 2E-21 - 2E-21 - 1.4E-21 

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D = Not classifiable as to human carcinogenicity. 
C"foxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from HEAST (EPA 1997a). 
9Toxicological parameter values from NMED December 2000. 
'Toxicological parameter values from EPA Region 6 (EPA 2002a). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
ASS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)"1 = Per milligram per kilogram day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 =Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor . 

= Information not available. 

SFinh 

{mg/kg·dt1 

-
-
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-
-
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Table 8 
Risk Assessment Values for DSS Site 1025 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenarioa Scenarioa 
(All Samples) Hazard Cancer Hazard Cancer 

coc (mg/kg) Index Risk Index Risk 
Inorganic 
Barium 270J 0.00 - 0.05 -
Cyanide 0.113 J 0.00 - 0.00 -
Mercury 0.00353J 0.00 - 0.00 -
Selenium 0.391 J 0.00 - 0.00 -
Silver 0.0298J 0.00 - 0.00 -
Organic 
bis(2-Ethylhexyl) phthalate 0.103 J 0.00 5E-10 0.00 2E-9 

Total 0.00 SE-10 0.05 2E-9 

aEPA 1989. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 9 
Risk Assessment Values for DSS Site 1025 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Barium 214 0.00 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.00 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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Cancer 
Risk 
-
-
-
-
-

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.04 -

- -
- -
- -
- -

0.04 -
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. 
For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an individual on the site, which 
resulted in an incremental TEDE of 1.0E-2 millirem (mrem)/year (yr). In accordance with EPA 
guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (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 DSS Site 1025 for the 
industrial land-use scenario is well below this guideline. The estimated excess cancer risk 
is 1.2E-7. 

For the nonradiological COGs under the residential land-use scenario, the HI is 0.05 with an 
estimated excess cancer risk of 2E-9 (Table 8). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 9 
shows that for the DSS Site 1025 associated background constituents, the HI is 0.04 with no 
quantifiable estimated excess cancer risk. 

For the radiological COGs, the incremental TEDE for the residential land-use scenario is 
2.6E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 025 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1025 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 3.5E-7. The excess cancer risk from 
the nonradiological and radiological COGs 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 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section Vl.9, Summary. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the nonradiological COGs under the industrial land-use scenario, the HI is 0.00 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 5E-1 0. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COGs the HI is 0.00 with no quantifiable estimated excess cancer risk. The incremental risk is 
determined by subtracting risk associated with background from potential COG 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 quantifiable background screening values are 
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assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the incremental 
estimated excess cancer risk is 5.37E-1 0 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering an industrial land-use scenario. 

For the radiological COGs under the industrial land-use scenario, the incremental TEDE is 
1.0E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 1.2E-7. 

For the nonradiological COGs under the residential land-use scenario, the calculated HI is 0.05, 
which is below the numerical guidance. The estimated excess cancer risk is 2E-9. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COGs the HI is 0.04 with no 
quantifiable estimated excess cancer risk. The incremental HI is 0.01 and the incremental 
estimated excess cancer risk is 2.33E-9 for the residential land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
2.6E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 3.5E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1025 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 1 025. 

Because of the location and history of the site, there is low uncertainty in the land-use scenario 
and the potentially affected populations that were considered in performing the risk assessment 
analysis. The site is still active, however the proposed future land use is consistent with current 
uses and therefore, the COGs in current sampling events characterize the site. Because the 
COGs are found in near-surface soil and because of the location and physical characteristics of 
the site, there is little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 
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Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000) and the Risk Assessment Information System (ORNL 2003) and EPA 
Region 6 (EPA 2002a) electronic databases. Where values are not provided, information is not 
available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document 
for Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COG, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (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 conclusion reached. 

Vl.9 Summary 

DSS Site 1 025 contains identified COGs consisting of some inorganic 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 5E-1 0. 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 HI is 0.00, 
and the incremental estimated excess cancer risk is 5.37E-1 0 for the industrial land-use 
scenario. The incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.05) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-9. 
Thus, excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.01 and the 
incremental excess cancer risk is 2.33E-9 for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 
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The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much lower than EPA guidance values; the estimated TEDE is 1.0E-2 mrem/yr for the industrial 
land-use scenario, which is much ·rower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997b). The corresponding incremental estimated cancer risk value is 1.2E-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 controls is 2.6E-2 mrem/yr with an associated 
risk of 3.5E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1025 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 10. 

Table 10 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1026, Building 6501 East Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 5.37E-10 1.2E-7 1.2E-7 
Residential 2.33E-9 3.5E-7 3.5E-7 

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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1025. A component of the NMED 
Risk-Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment 
that corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment 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. 

Vll.2 Scoping Assessment 

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

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1 025 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COGs are 
considered to be COPECs. 

Vll.2.2 Bioaccumulation 

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

Vll.2.3 Fate and Transport Potential 

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

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with COGs 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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Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessmenf' (NMED March 2000} and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM 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 thos.e for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993} or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), 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 1 E-5 for non radiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative 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 radioactive 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 only, 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 Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

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

C *IR*CF*EF*ED ] =~s ______________ _ 

s BW *AT 

AU12-03/WP/SNL03:rs5444.doc D-28 840858.01 12/01/03 4:24PM 



RISK ASSESSMENT FOR DSS SITE 1025 12/1/2003 

where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor ~EF) 
I =--------------~~--~~~ 
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D =~'-----------------------

a BW*AT 

Da =Absorbed dose (mg/kg~day) 
Cs =Chemical concentration in soil (mg/kg) 
CF = Conversion factor {1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

12/112003 

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): 

where: 

C *IR*EF*ED I = _.:.;.w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Um3) 

IRi =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 chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 2soa,b 52 wk/yr)a,b 3soa,b 

Exposure Duration {yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body WeiQht {kQ) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,5soa.b 25,ssoa.b 25,ssoa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,12sa.b ~ 10,9soa.b 10,9soa.b 

(= ED x 365 day/yrJ 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate {m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2J 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5, 700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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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Table3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3Jyr) 7,300d,e 10,9soe 
Mass Loading for Inhalation g/m3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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1~ PROJECTBACKGROUND 

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

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 1 01 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1 091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999}, which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000}. A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002}. 
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2.0 DSS SITE 1026: BUILDING 6501 WEST SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1026, the Building 6501 west 
septic system. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1026. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6501 west septic system, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment, and septic system discharges are now directed to the City of Albuquerque sewer 
system. 

Review and analysis of all relevant data for DSS Site 1 026 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1026 is proposed for an NFA decision based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1026 is located in SNUNM Technical Area (TA)-111 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1 ). There are two septic systems at Building 6501, DSS Site 1025 and 1026. 
DSS Site 1 026 is the western system and is located approximately 30 feet north of the 
northwest corner of Building 6501 (Figure 2.2.1-2}. The abandoned septic system consisted of 
a septic tank that emptied to a single a-foot-diameter by 11-foot-deep seepage pit approximately 
12 feet away (Figure 2.2.1-2). Construction details are based upon engineering drawings 
(SNUNM March 1990), site inspections, and hand-excavations of the system. The system 
received discharges from a restroom and sink in Building 6501. 

The surface geology at DSS Site 1 026 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1 026, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
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and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNUNM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (SNUNM March 1996). 

The site lies at an average elevation of approximately 5,439 feet above mean sea level 
(SNUNM April1995). Depth to groundwater is approximately 514 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002). The nearest production wells to DSS Site 1026 are KAFB-4 and KAFB-11, 
approximately 3.4 and 3.6 miles to the northwest and northeast, respectively. The nearest 
groundwater monitoring wells are MWL-BW1, approximately 3,200 feet to the west, and 
MWL-MW1, approximately 3,400 feet northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6501 was constructed in 1957 (SNUNM March 
2003) as a nonhazardous assembly facility, and it is assumed the septic system was 
constructed at the same time. Because operational records are not available, the investigation 
of the site was planned to be consistent with other DSS site investigations and to sample for the 
COGs most commonly found at similar facilities. 

In June 1991, the Building 6501 western septic system was connected to an extension of the 
City of Albuquerque sanitary sewer system (Jones June 1991 ). The old septic system line was 
disconnected and capped, and the system was abandoned in-place concurrent with this change 
(Romero September 2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 026 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1026 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment activities have been conducted at this site. In 1992 and 1995, waste 
characterization samples were collected from the septic tank (Investigation 1 ). In April and 
May 2002, a passive soil-vapor survey was conducted to determine whether areas of 
significant volatile organic compound (VOC) contamination were present in the soil around the 
two Building 6501 seepage pits (Investigation 2). In August 2002, near-surface soil samples 
were collected from one boring drilled through the center of, and beneath, the seepage pit 
(Investigation 3). Investigations 2 and 3 were required by the NMED/HWB to adequately 
characterize the site and were conducted in accordance with procedures presented in the SAP 
(SNUNM October 1999) and FIP (SNUNM November 2001) described in Chapter 1.0. These 
investigations are discussed in the following sections. 

3.2 Investigation 1-Septic Tank Sampling 

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

As part of the SNUNM Septic System Monitoring Program, samples were collected from the 
Building 6501 west septic tank in 1992 and 1995 (SNUNM June 1993, SNUNM December 
1995). A sludge sample collected on July 23, 1992, was analyzed at an off-site laboratory for 
tritium and radionuclides including gross alpha/beta activity and gamma spectroscopy. 
Aqueous and sludge samples were collected on June 26, 1995. The aqueous sample was 
analyzed at an off-site laboratory for VOCs, semivolatile organic compounds (SVOCs), 
pesticides, polychlorinated biphenyls (PCBs), metals, total phenol, nitrate/nitrite, formaldehyde, 
fluoride, oil and grease, and radiological constituents. The sludge sample was analyzed at an 
off-site laboratory for VOCs, SVOCs, pesticides, PCBs, metals, and radiological constituents. 
The analytical results are presented in Annex A. A fraction of each sample was also submitted 
to the SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma 
spectroscopy analysis prior to off-site release. 

On March 18, 1996, the residual contents, approximately 1 ,000 gallons of waste and added 
water, were pumped out and managed according to SNUNM policy (Shain August 1996). 

3.3 Investigation 2-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor survey was conducted in the two Building 6501 
septic system seepage pit areas. This survey was required at this site by NMED/HWB 
regulators and was conducted to determine whether significant VOC contamination was present 
in the soil at the site. 
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3.3.1 Passive Soil-Vapor Sampling Methodology 

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

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

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W .L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs 
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were 
documented and handled in accordance with applicable SNUNM operating procedures. 

3.3.2 Soil-Vapor Survey Results and Conclusions 

A total of six GS passive soil-vapor samplers were placed in the seepage pit areas of DSS 
Sites 1025 and 1026 (Figure 2.2.1-2). Samplers were installed at the site on April 25, 2002, and 
were retrieved on May 10, 2002. Sample locations are designated by the same six-digit sample 
number both on Figure 2.2.1-2 and in the analytical results tables presented in Annex B. 

As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a total 
of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 10 VOCs were detected in the GS samplers installed at this site. The 
analytical results indicated there are no areas of significant VOC contamination at the site that 
would require additional characterization. 

3.4 Investigation 3-Soil Sampling 

Once the western seepage pit was located by hand-excavation, soil sampling was conducted in 
accordance with the rationale and procedures in the SAP approved in 1999 by the NMED 
(SNUNM October 1999). On August 19, 2002, soil samples were collected from one borehole 
drilled through the center of, and beneath, the seepage pit. The borehole location is shown on 
Figure 2.2.1-2. Figures 3.4-1, 3.4-2, and 3.4-3 show the Building 6501 west septic system area 
and soil samples being collected at DSS Site 1 026. A summary of the borehole sample 
depths, sample analyses, analytical methods, laboratories, and sample dates are presented in 
Table 3.4-1 . 
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Figure 3.4-1 

View to the northeast of the Building 6501 septic systems. The culvert in the foreground by the 
propane tank covers the DSS Site 1 026 septic tank. The metal culvert by the rear of the truck in 

the background covers the septic tank at DSS Site 1 025. September 13, 1999 
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Figure 3.4-2 

Collecting soil samples with the Geoprobe at DSS Site 1026, the Building 6501 west septic 
system seepage pit. View to the southeast. August 19, 2002 
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Figure 3.4-3 

Collecting soil samples at DSS Site 1026, the Building 6501 west septic system seepage pit 
using the Geoprobe soil sampl ing device. View to the east. August 19, 2002 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1026, Building 6501 West Septic System Soil Samples 

Top of Sampling 
Number of Intervals in each Total Total Number of 
Borehole Borehole Number of 

Sampling Area Locations (ft bgs) Soil Samples 
Seepage Pit 1 12, 17 2 

1 12, 17 2 

1 12, 17 2 

1 12, 17 2 

1 12, 17 2 

1 12, 17 2 

1 12, 17 2 

1 12, 17 2 

1 12, 17 2 

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic $ystems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

Duplicate 
Samples 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Analytical Parameters and Analytical 
EPA Methodsa Laboratory 

VOCs GEL 
EPA Method 8260 
SVOCs GEL 
EPA Method 8270 
PCBs GEL 
EPA Method 8082 
HE GEL 
EPA Method 8330 
RCRA Metals GEL 
EPA Methods 6000/7000 
Hexavalent Chromium GEL 
EPA Method 7196A 
Total Cyan ide GEL 
EPA Method 9012A 
Gamma Spectroscopy RPSD 
EPA Method 901.1 
Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples 
Collected 
08-19-02 

08-19-02 I 

08-19-02 

08-19-02 
I 

08-19-02 

08-19-02 

08-19-02 

08-19-02 

08-19-02 



3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. In the borehole drilled 
through the center of the seepage pit, the shallow sample interval started at the estimated base 
of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval started 5 feet 
beneath the top of the upper interval. Once the auger rig had reached the top of the sampling 
interval, a 3- or 4-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube lined with a 
butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically driven 
downward 3 or 4 feet to fill the tube with soil. 

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

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

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on-site and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 1 026 soil samples are summarized 
in Table 3.4-1. 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 026 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 

) 
VOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 3.4.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.4.2-2. No VOCs were detected in either the soil samples or the trip blank 
(TB) associated with these samples. 

SVOCs 

SVOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 3.4.2-3. The MDLs for the SVOC analyses are presented in Table 3.4.2-4. 
Low concentrations of bis(2-ethylhexyl) phthalate (65.7 J and 72.6 J micrograms [J.LgVkilogram 
[kg]) were detected in both samples. This compound is a common contaminant found in 
plastics and may not indicate soil contamination at this site. 
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Table 3.4.2-1 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

SamJ:>Ie Attributes VOCs 
Record Sample (EPA Method 82608 ) 

Number!> ER Sample ID Depth (ft) (llg/kg} 
605648 6501W-SP1-BH1-12-S 12 ND 
605648 6501W-SP1-BH1-17-S 17 ND 

Quality Assurance/Quality Control Sample (J..I.g/L 
605648 6501W-SP1-TB NA ND 

8 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
llQ/kg = Microgram(s) per kilogram. 
llg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND =Not detected. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC =Volatile organic compound. 
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Table 3.4.2-2 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 2002 

(Off-Site Laboratory} 

EPA Method 826oa 
Detection Limit 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,1, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylene 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
J.L9/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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(J.Lg/kg) 
3.52 
0.45 
0.49 
0.49 
0.5 
3.74 
2.36 
0.49 
0.41 
0.81 
0.52 
0.37 
0.5 

0.47 
0.43 
0.5 

0.47 
0.53 
0.48 
0.43 
0.25 
0.38 
3.77 
4.03 
1.35 
0.39 
0.91 
0.38 
0.34 
0.53 
0.54 
0.45 
1.78 
0.56 
0.39 
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Table 3.4.2-3 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605648 6501W-SP1-BH1-12-S 12 
605648 6501W-SP1-BH1-17-S 17 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 

( ID = Identification. 

SVOCs 
(EPA Method 8270a) 

{j.!g/kg) 

bis(2-Ethylhexyl) phthalate 
65.7 J (333 
72.6 J (333 

J ( ) = The reported value is greater than or equal to the MDL but is less than the 

MDL 
jlg/kg 
s 
SP 
svoc 

practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Soil sample. 
= Seepage pit. 
= Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8270a 
Method Detection Limit 

Analyte (~g/kg} 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a)anthracene 16.7 
Benzo(a}pyrene 16.7 
Benzo(b }fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k}fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz( a,h )anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethyl phthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis{2-Ethylhexyl} phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 

AU12-03/WP/SNL03:r5450.doc 3-14 840857.03.01 12/01/0311:18AM 



Table 3.4.2-4 (Concluded) 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 827oa 
Method Detection Limit 

Analyte (~g/kg) 
Hexachlorobutadiene 12.7 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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PCB analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 3.4.2-5. The MDLs for the PCB analyses are presented in Table 3.4.2-6. 
No PCBs were detected in either soil sample. 

HE Compounds 

High explosive (HE) compound analytical results for the two soil samples collected from the 
seepage pit borehole are summarized in Table 3.4.2-7. The MDLs for the HE analyses are 
presented in Table 3.4.2-8. No HE compounds were detected in either soil sample. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the seepage pit borehole are summarized in 
Table 3.4.2-9. The MDLs for the metals analyses are presented in Table 3.4.2-10. None of the 
metal concentrations detected in these samples exceed the corresponding NMED-approved 
background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 3.4.2-11. The MDLs for the cyanide analyses are presented in 
Table 3.4.2-12. Low concentrations of cyanide (0.12 J and 0.356 J milligrams [mg]/kg) were 
detected in both samples. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from 
the seepage pit borehole are summarized in Table 3.4.2-13. No radionuclides were detected at 
activities above NMED-approved background levels in any sample analyzed. However, 
although not detected, the minimum detectable activity (MDA) for uranium-235 exceeded the 
background activity because the standard gamma spectroscopy count time for soil samples 
(6,000 seconds) was not sufficient to reach the NMED-approved background activity 
established for SNUNM soil. Even though the MDA may be slightly elevated, the values are still 
very low, and the risk assessment outcome for the site is not significantly impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected from the seepage 
pit borehole are summarized in Table 3.4.2-14. No gross alpha or beta activities were detected 
above the New Mexico-established background (Miller September 2003) in any of the samples. 
These results indicate no significant levels of radioactive material are present in the soil at the 
site. 
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Table 3.4.2-5 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Numberb ER Sample ID Depth (ft) (JlQ/kg) 
605648 6501W-SP1-BH1-12-S 12 ND 
605648 6501W-SP1-BH1-17-S 17 ND 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
J.lg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.4.2-6 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte 
Aroclor-1 016 
A roc lor -1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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1.67 
1.67 
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Table 3.4.2-7 
Summary of DSS Site 1026, Building 6501 West Septic System 
Confirmatory Soil Sampling, HE Compounds Analytical Results 

August 2002 
(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample ID Depth (ft) (Jlg/kg) 
605648 6501W-SP1-BH1-12-S 12 ND 
605648 6501W-SP1-BH1-17-S 17 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID =Identification. 
f.lg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
S =Soil sample. 
SP =Seepage pit. 
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Table 3.4.2-8 
Summary of DSS Site 1026, Building 6501 West Septic System 
Confirmatory Soil Sampling, HE Compounds Analytical MDLs 

August 2002 
(Off-Site Laboratory) 

EPA Method 8330a 
Method Detection Limit 

Analyte (f.!Q/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-N itrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
J..t.g/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.4.2-9 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 6000nOOOn196Aa) (mq/kq) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605648 6501W-SP1-BH1-12-S 12 

605648 6501W-SP1-BH1-17-S 17 

Background Concentration-Southwest Area 
Supergroupc 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 

Arsenic 
2.35 J 

1.83 J 

4.4 

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

Barium 
98.3J 

79 J 

214 

J = Analytical result was qualified as an estimated value. 

Cadmium Chromium Chromium (VI) Lead Mercury 
0.223 8.7 NO (0.0525 J) 5.39 0.00261 J 

(0.00965} 
0.21 13.2 NO (0.0532 J) 4.91 0.00263 J 

(0.009} 
0.9 15.9 1 11.8. <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
NO (#J} =Not detected. Uncertainty in the MDL, shown in parentheses. 
S =Soil sample. 
SP = Seepage pit. 

Selenium Silver 
0.395 J 0.0323 J 
(0.986) (0.197)_ 
0.305 J 0.0203 J 
(0.977) (0.195) 

<1 <1 



Table 3.4.2-10 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 60oonooo/7196Aa 
Detection Limit 

Analyte (mg/kg}_ 
Arsenic 0.0879-0.0888 
Barium 0.0488-0.0493 
Cadmium 0.00781-0.00789 
Chromium 0.0918-0.0927 
Chromium (VI) 0.0525-0.0532 
Lead 0.0371-0.0375 
Mercury 0.000884-0.000948 
Selenium 0.127-0.128 
Silver 0.00977-0.00986 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Table 3.4.2-11 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sam_Qie ID Depth (ft) 
605648 6501W-SP1-BH1-12-S 12 
605648 6501W-SP1-BH1-17-S 17 

Note: Values in bold represent detected cyanide. 
aEPA November 1986. 
b Analysis requesVchain-of -custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

Total Cyanide 
(EPA Method 9012Aa) 

(mg/kg) 
0.356 ... 

0.12 J (0.25 

J = Analytical result was qualified as an estimated value. 
J ( ) = The reported value is greater than or equal to the MDL but is less 

MDL 
mg/kg 
s 
SP 

AU12-03/WP/SNL03:r5450.doc 

than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogram. 
=Soil sample. 
= Seepage pit. 
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Table 3.4.2-12 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Detection Limit 

Anal}'!_e (mg/kg) 
Total Cyanide 0.0419-0.0466 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg!kg = Milligram(s) per kilogram. 
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Table 3.4.2-13 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
August 2002 

(On-Site Laboratory) 

Sample Attributes Activitv (EPA Method 901.1 a) (pCi/o) 
Record Sample Cesium-137 

Numberb ER Sample ID Depth (ft) Result 
605640 6501W-SP1-BH1-12-S 12 ND (0.0301) 
605640 6501W-SP1-BH1-17-S 17 ND (0.0254) 

Background Activity-Southwest Area Supergroupd 0.079 

Note: Values in bold exceed background soil activity levels. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA =Minimum detectable activity. 
NA = Nor applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 

Error<: 
--
--

NA 

Thorium-232 
Result Error<: 
0.738 0.351 
0.611 0.293 
1.01 NA 
- ----

NO () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not provided for nondetect results. 

Uranium-235 
Result Errore 
NO (0.22 --

NO (0.201 --
0.16 NA 

-

Uranium-238 
Result Error<: 

ND (0.708) --
ND (0.624) --

1.4 NA 



Table 3.4.2-14 
Summary of DSS Site 1026, Building 6501 West Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha 

Numberb ER Sample ID Depth (ft) Result 
605648 6501W-SP1-BH1-12-S 12 9.65 
605648 6501W-SP1-BH1-17-S 17 7.92 

BackQround Activity<! 17.4 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
C"fwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S =Soil sample. 
SP = Seepage pit. 

Errore 
3.12 
3.1 
NA 

Gross Beta 
Result Errore 
14.4 1.18 
18.1 1.26 
35.4 NA 

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These included sample duplicates, equipment blanks (EBs), and TBs. 
Typically, samples were shipped to the laboratory in batches of up to 20 samples, so that any 
one shipment might contain samples from several sites. Aqueous EBs were collected at an 
approximate frequency of 1 per 20 samples and sent to the laboratory. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. Aqueous TBs, for 
VOC analysis only, were included in every sample cooler containing VOC soil samples. The 
analytical results for the EB and TB samples are only presented on the data tables for the last 
site sampled in any one shipment, although the results were used in the data validation process 
for all the samples in that batch. 

An aqueous TB was included in the sample cooler containing the VOC soil samples collected 
from the Building 6501 west septic system and other DSS sites sampled at the same time in 
August 2002. No VOCs were detected in the TB sample (Table 3.4.2-1). 

No duplicate soil samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to Data VerificationNalidation 
Level 3, Rev. 0 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
(SNUNM December 1999}. In addition, SNUNM Department 7713 (RPSD Laboratory) 
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reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). Annex C contains the data 
validation reports for the samples collected at this site. The data are acceptable for use in this 
NFA proposal. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1026. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1026, the Building 6501 west septic system, is based 
upon the COCs identified in the soil samples collected from beneath the seepage pit at this site. 
This section summarizes the nature and extent of contamination and the environmental fate of 
the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1026 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. There were no VOCs, PCBs, HE compounds, 
or hexavalent chromium detected in any of the soil samples collected at this site. The SVOC 
bis(2-ethylhexyl) phthalate and cyanide were detected in both soil samples. None of the eight 
RCRA metals were detected at concentrations above the approved maximum background 
concentrations for SNUNM Southwest Area Supergroup soils (Dinwiddie September 1997). 
When a metal concentration exceeded its maximum background screening value or the 
nonquantified background value, it was carried forward in the risk assessment process. None of 
the four representative gamma spectroscopy radionuclides were detected at activities 
exceeding their corresponding background levels. However, the MDA for the U-235 analyses 
exceeded the background activity level. Finally, no gross alpha/beta activities were detected 
above the New Mexico established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent 
discharged from the septic system seepage pit. Possible secondary release mechanisms 
include the uptake of COCs that may have been released into the soil beneath the seepage pit 
(Figure 4.2-1}. The depth to groundwater at the site (approximately 514 feet bgs) precludes 
migration of potential COCs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex D provides additional discussion on the fate and transport of COCs at DSS 
Site 1026. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1026. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1026 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Conceptual Site Model Flow Diagram for DSS Site 1026, Building 6501 West Septic System 
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Table 4.2-1 
Summary of Potential COGs for the DSS Site 1026, Building 6501 West Septic System 

Number of 
COC Type Samplesa 

VOCs 2 
SVOCs 2 

PCBs 2 
HE 2 
RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 2 

Gross Beta 2 
----

aNumber of samples includes duplicates and splits . 
bDinwiddie September 1997.· 

COGs Greater 
than Background 

None 
bis(2-Ethylhexyl) 

phthalate 
None 
None 
None 
None 

Cyanide 
U-235 
None 
None 

Maximum 
Background Maximum 

Limit/Southwest Concentrationc 
Area Supergroupb (All Samples) 

(m_g/kg) (mg/kg) 
NA NA 
NA 0.0726 

NA NA 
NA NA 
NA NA 
NA NA 
NA 0.356 J 

0.16 ND (0.22) 
NA NA 
NA NA 

cMaximum concentration is either the maximum amount detected or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mg/kg) 
NA 

0.0692 

NA 
NA 
NA 
NA 

0.238 
Nc1 

NA 
NA 

Number of 
Samples Where 

Background 
Concentration 

Exceedede 
None 

2 

None 
None 
None 
None 

2 
2 

None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
esee appropriate data table for sample locations. 
fAn average MDA is not calculated because of the variabHity in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

' 
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No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex D provides 
additional discussion of the exposure routes and receptors at DSS Site 1 026. 

4.3 Site Assessment 

Site assessment at DSS Site 1 026 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex D 
discusses the risk assessment performed for DSS Site 1 026 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 026 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1 026. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1 026 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because SVOCs, cyanide, mercury, selenium, silver, and possibly U-235 are 
present above background or nonquantified background, it was necessary to perform a human 
health risk assessment analysis for the site, which included these COGs. Annex D provides a 
complete discussion of the risk assessment process, results, and uncertainties. The risk 
assessment process provides a quantitative evaluation of the potential adverse human health 
effects from constituents in the site's soil by calculating the hazard index (HI) and excess cancer 
risk for both industrial and residential land-use scenarios. 

The HI calculated for the COGs at DSS Site 1026 is 0.00 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The estimated excess cancer 
risk is 4E-1 0. Thus, excess cancer risk is also below the acceptable risk value provided by 
NMED for an industrial land-use scenario (Bearzi January 2001 ). The incremental estimated 
excess cancer risk is 3.79E-1 0 for the industrial land-use scenario. Both the incremental HI and 
excess cancer risk are below NMED guidelines. 

The HI calculated for the COGs at DSS Site 1026 is 0.00 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1026 COGs is 2E-9 for a residential land-use setting. NMED guidance 
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states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus, the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 1.64E-9. Both the incremental HI and incremental excess 
cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COGs are much lower than the EPA guidance values; the estimated TEDE is 
8.6E-3 millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower 
than the EPA's numerical guidance of 15 mrernlyr (EPA 1997a). The corresponding 
incremental estimated cancer risk value is 1.0E-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 controls is 2.2E-2 mrernlyr with an associated risk of 3.0E-7. The 
guideline for this scenario is 75 mrernlyr (SNUNM February 1998). Therefore, DSS Site 1026 is 
eligible for unrestricted radiological release. 

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

Scenario 
Industrial 
Residential 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1026, Building 6501 West Septic System Carcinogens 

Nonradiological Risk Radiological Risk 
3.79E-10 1.0E-7 
1.64E-9 3.0E-7 

DSS = Drain and Septic Systems. 

Total Risk 
1.0E-7 
3.0E-7 

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

4.3.2.2 Ecological 

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

All COGs at DSS Site 1 026 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 
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4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 026 poses insignificant risk to human health under both industrial and 
residential land-use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1 026, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1026 for the following reasons: 

5.2 

• 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 complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided above, DSS Site 1026 is proposed for an NFA decision 
according to Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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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ANNEXA 
DSS Site 1026 

Septic Tank Sampling Results 



Buildings 6501 West and East Tanks 
Area 3 

Sample 10 No. SNLA008435 and SNLA008434 
Tank 10 No. A089004R 

On July 23, 1992, sludge samples were collected from the western and eastern septic tanks 
serving Building 6501. During review of the radiochemistry sludge data, the following items 
were noted: 

East Tank 

• 226Ra was measured at 0.562 pCi/mL which does not exceed the IL calculated 
during this monitoring effort. This finding exceeds the DOE DCG of 
0.5 pCi/mL and may warrant further consideration. A more sensitive technique 
for measuring 226Ra may be needed. 

West Tank 

• 226Ra was measured at 0.68 pCi/mL, which does not exceed the IL during this 
monitoring effort but exceeds the DOE DCG of 0.5 pCi/mL. A more sensitive 
technique for measuring 226Ra may be needed. A more sensitive technique for 
measuring 226Ra may be needed. 
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Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

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

6501 W TANK A-3 

AD89004R 

7/23/92 

SNLA008435 

Measured .:t 2 Sigma 
Concentration Uncertainty 

22 19 

29 42 

19 20 

21 49 

23 19 

17 41 

8 16 

27 38 

-2E+02 I 3E+02 

<0.0403 NA 

<0.0148 NA 

0.261 0.0619 

0.0308 0.0676 

0.0715 0.0958 

0.680 0.0917 

0.508 0.0757 

0.0131 0.00286 

I 

I 
I 

Units 

pCilg 

pCilg 

pCilg 

pCi/g 

pCilg 

pCilg 

pCi/g 

pCilg 

pCiiL I 
pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

pCi/mL 

pCilmL 

pCilmL 



Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 · 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 
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ResuHs of Septic Tank Analyses 
(Sludge Sample) 

6501 E TANK A-3 

AD89004R 

7/23/92 

SNLA008436 

Measured 
Concentration 

14 

40 

13 

66 

28 

39 

8 

42 

I -1 E+02 I 
0.110 

<0.0132 

0.326 

0.0189 

0.0647 

0.562 

0.605 

0.0139 

.:!:. 2 Sigma 
Uncertainty Units 

17 pCi/g 

37 pCi/g 

16 pCi/g 

36 pCi/g 

19 pCi/g 

38 pCilg 

16 pCilg 

38 pCilg 

3E+02 I pCill I 
0.0111 pCi/ml 

NA pCi/mL 

0.0561 pCi/mL 

0.00644 pCi/mL 

0.0858 pCi/mL 

0.0825 pCi/ml 

0.0738 pCi/ml 

0.00374 pCi/ml 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldg 6501 W 

Sample ID Number: 024382 

Date Sampled: 6-26-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL} Limit" Liml~ Comments 

Volatile Organics (8260) (mg/L) (mg/L) (mg/L) (mg/1..) 

None detected above DL NO various various TTO= 5.0 

Semivolatile Organics (8270} (mg/L) (mg/L) (mg/L.) (mg/L} 

bis(2-Eihylhexyi)Phthalate 0.005BJ 0.010 NR TTO= 5.0 

Pesticides!PCBs (8080} (mg/1..} (mg/1..) (mg/1..) (mg/1..) 

None detected above OL NO various NR/ 0.001 TTO= 5.0 

-
Metals (601017470) (mg/L) (mg/1..) (mg/1..) (mg/1..) 

Arsenic 0.0024J 0.010 0.1 2.0 

Barium 0.0667J 0.200 1.0 20.0 

Cadmium NO 0.005 0.01 2.8 

Chromium NO 0.020 0.05 20.0 

Copper 0.0152J 0.025 1.0 16.5 

Lead NO 0.003 0.05 3.2 

Manganese 0.0465 0.010 0.2 20.0 

Nickel NO 0.040 0.2 12.0 

Selenium NO 0.005 0.05 2.0 

Silver 0.0028J 0.010 0.05 5.0 

Thallium NO 0.010 NR NR 

Zinc 0.0504 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

Miscellaneous Analyses (mg/1..) (mg/1..) (mg/1..) (mg/L} 

Field pH 8.2 pH units o- 14 pH units 6- 9 pH units 5-11 pH units 

Formaldehyde (NIOSH 3500) NO 0.050 NR 260.0 

Fluoride (300.0) 0.37 0.10 1.6 180.0 

Nitrate+ Nitrite (353.1) 0.0521 0.0500 10.0 NR 

Refer to footnotes at end of table. 
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Building ID: 

Sample ID Number: 

Date Sampled: 

Parameter (Method) 

Miscellaneous Analyses 

Oil + Grease (9070) 

Total Phenol (9066) 

Notes: 

RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Bldo 6501 W 

024382 

6-26-95 

Detection NM Discharge COA Discharge 
Result Limit (Dl) Limit" Llmlf' 

(mg/L} (mg/L) (mg/1...} (mg/L) 

3.27 0.94 NR 150.0 

NO 0.050 0.005 4.0 

8 New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 

Comments 

b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M- maximum allowable concentration for grab sample. 
> 

B = Analyte detected in method blank. 
DL = Detection limit indicated on laboratory report. 
IDL = Instrument detection limit. 
J = Estimated concentration of analyte, between DL and IDL. 
NO = Not detected above DL indicated. 
NR = Not regulated. 
TIO = Total toxic organics. 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldo 6501 w 
Sample ID Number: 024382 

Date Sampled: 6-26-95 

Parameter (Method) Result MDA Critical Level NM Discharge Llm(tB Comments 

Radiological Analyses (pCIIL :r 2-o) (pCIIL) (pCIIL) (pCi/L) 

Gross Alpha (9310) 10.9 ± 2.3 2.1 0.93 NR 

Gross Beta (9310) 11.5 ± 1.6 1.8 0.85 NR 

Isotopic Analyses (pCIIL :r 2-o) (pCIIL) (pCIIL) (pCIIL) 

Tritium (906.0) ~1.3 ± 55.9 96.1 47.5 NR 

Gamma Spectroscopy (pCVmL :r 2-<J) (pCVmL) (pCIIL) (pCIIL) 

None detected above MDA ND various NL NR 

Notes: -
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b Isotopic uranium analyzed by NAS-NS-3050. 
c Analyzed in-house by SNLJNM Depanment 7715. 
MDA = Minimum detectable activity. 
NO = Not detected above MDA indicated. 
NR = Not regulated. 
NL = Not listed. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldg 6501 W 

Sample 10 Number: 024382 

Date Sampled: 6-26-95 

Percent Moisture: Not ReQQrted 

Detection Limit COA Discharge 
Parameter (Method) Result (DL) NM Discharge Limit" Limttb Comments 

Volatile Organics (8260) (pglkg) (pg/kg) (mg/L.} (mg/L.) 

Acetone 19008 1200 NR NR 

Toluene 1500 1200 0.75 TTO= 5.0 

Semivolatile Organics (8270) (pglkg) (pglkg) {mg/1..) (pg/1..) 

bis(2-ethylhexyl)phthalate 15000 BD 2600 NR TTO= 5.0 

1 ,2-Dichlorobenzene 51 0J 660 NR TTO = 5.0 

- -
Pesticides!PCBs (8080) (pglkg} (pglkg) (mg/L.} (mg/1..) 

delta-BHC 540 380 NR TTO = 5.0 

4,4'-DDD 1600 730 NR TTO = 5.0 I 
4,4'-DDT 830 730 NR TT0=5.0 

Metals (6010fi470) (mglkg} (mglkg) (mg/L.} {mg/1..} 

Arsenic 25.2 22.3 0.1 2.0 

Barium 713 445 1.0 20.0 

Cadmium 23.0 11.1 0.01 2.8 

Chromium 124 44.5 0.05 20.0 

Copper 1120 55.7 1.0 16.5 

Lead 470 6.7 0.05 3.2 

Manganese 103 22.3 0.2 20.0 

Nickel -66.8J 89.0 0.2 12.0 

Selenium 19.1 11.1 0.05 2.0 

Silver 9.4J 22.3 0.05 5.0 

Thallium NO 22.3 NA NR 

Zinc 4000 44.5 10.0 28.0 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6501 W 

Sample ID Number: 024382 

Date Sampled: 6-26-95 

Percent Moisture: Not Re[!orted 

Detection Limit COA Discharge 
Parameter (Method) Result (DL) NM Discharge Limit" Llmlr' Comments 

Metals (601Dn470} (mglkg) (mg/kg) (mg/L) (mg/L) 

Mercury 4.8 2.2 0.002 0.1 

Notes: 
a New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M - maximum allowable concentration for grab sample. 
B = Analyte detected in method blank. 
D = Analysis performed on 4x dilution. 
DL = Detection limit indicated on laboratory repon. 
IDL = Instrument detection limit 
J = Estimated concentration of analyte, between DL and IDL. 
NO = Not detected above DL indicated. 
NR = Not regulated. 
TTO =Total toxic organics. 
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RESULTS OF SEPTIC TANK SAMPUNG 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: 61dg f)QQl '!1. 
Sample ID Number: 024382 

Date Sampled: 6-26-95 

Percent Moisture: ~Qt BePQrletl 

NM Discharge 
Parameter (Method} Result MDA Critical Level Lbntr 

Isotopic Analyse!! (pCVg :r 2-a) (pCi/g) (pCilg) (pCilg) 

Plutonium-239/240 0.040 :1: 0.010 0.005 0.003 NR 

Plutonium-238 0.009 :1: 0.005 0.007 0.004 NR 

Strontium-SO 0.02:1:0.00 0.16 0.08 NR 

Thorium-232 0.19:1: 0·.04 0.012 0.007 NR 

Thorium-230 0.31 :1: 0.06 0.014 0.008 NR 

Thorium-228 0.22:1:0.04 0.020 0.011 NR 

Uranium-238 9.74 :1: 1.88 0.042 0.032 NR 

Uranium-235/236 4.16 :1: 0.87 0.050 0.039 NR 

Uranium-234 18.7 ± 3.5 0.057 0.04 NR 

Notes: 
' New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
• Isotopic uranium analyzed by NAS-NS-3050; plutonium by SL 13028/SL 13033; strontium by 7500-SR; thorium by NAS-NS-3004. 
MDA = Minimum detectable activity. 
NR = Not regulated. 

AUt 0-95/WP\SNUT3823 

Comments 

301455.221.07.000 
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16oR?f · W. L. GORE & ASSOCIATES, INC. 

Creative Technologies 
'Norldwide 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922-0010 • PHONE: 410/392-7600 
FAX: 410/006-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 

------ ------ - ·-A1bu-qu-erque-;-NM-s-7~l23--··- · 

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

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

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists of the following information (in duplicate): 

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

Please contact our office if you have any questions or comments concerning 1this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

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

&1Y.'f'Lr 
JayW. Hodny,-Ph.D. 
Associate 

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

J:\MAPPJNG\PROJECTS\1 0960025\020606R.DOC 

ASIA· AUSTRALIA • EUROPE • NORTH AMERICA 
GORE-SORBER and PET REX are registered service marks of W. L. Gore & Associates. Inc. 
GORE-lEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc. 
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GORE-SORBER~ EXPLORATION SURVEY 
GORE-SORBER~ SCREENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

J\Dle 6, 2002 

Prep;:rred For: 
Sandia National Laboratories 

Mail Stop 0719, 1515 Eubank, SE 
Albuquerque, NM 87123 

W.L. Gore & Associates, Inc. 

~-Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 

l:IMAPPING\P:ROJECTS\1096002S\020606:R.DOC 

This document shall not be reproduced, e:xcept in full, without wrinen approval ofW.L Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
#Modules Retrieved: 131 
#Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: -15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Date/Time Received by Gore: 5117/2002 @2:00PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: ...J 

Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

ANAL YTJCAL PROCEDURES 

W.L. Gore & Associates' Screening Module Laboratory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration ·and--'f.-esting La boratories",-third-edition, 19.90 ... _ .. 

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

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 51-lg BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
501-lg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 011g per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

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

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1) 
Deviations from Standard Method: None · 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #1791 01, no identification tag was returned with this module. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

DATA TABULATJON 
\ 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
--Screening~odules received and analyzed-by W.h.-Gore & Associates,-Jnc.,as identifiedjn the Chain of Custody 

(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the 
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level 
1) or three-level (QA Levell) standard calibration. 

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

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

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

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

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

. __ volatile flui<lS.,_whjl_e_!Jr~s _()~~eryed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs ma_y_}.ndicate-the presence of niurtiple.complex]l\i1as~ 

Project Specific Comments: 
• Stacked total ion chromatograms (TJCs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TJC identification (e.g.: 123456S.D 
represents module #123456). 

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

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

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



UNITS 
J-Ig 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,C13&C15 

UNDEC 
TRlDEC 
PENTADEC 
TMB~ 

135TMB 
124TMB 
ctl2DCI 
tl2DCE 
c12DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
llDCA 
CHCJ3 

lllTCA 
12DCA 
CC1 4 
TCE 
OCT 
PCE 
ClBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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GORE-SORBER® Screening Survey 
Final Report 

KEY TO DATA TABLE 
Non-ER Drain & Septic, )(jr1Jand AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 

· ilon-_detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses of undecane, tridecane, and pentadecane (Cll +C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1,3 ,5-trimethylbenzene and 1 ,2,4-trimethylbenzene 
1 ,3,5-trimethylbenzene 
1 ,2,4-trimethylbenzene 
cis- & trans-] ,2-dichloroethene 
trans-] ,2-dichloroethene 
cis-1 ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1,1-dichloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QAJQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 



APPENDIX A: 

1. CHAIN OF CUSTODY 
2~ ~:a:A-'f--A 'fABLE 

3. STACKED TOTAL JON CHROMATOGRAMS 
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GORE·SORBER® Screening Survey" Chain of~ustody 

For W.L Gore & Associates use only 
Production Order :fl ---Llu09::z.J6lJlOA.02u...J.5 _______ _ 

\vDRE/1 
"""~~, W. L. Gore & Assocjates, Inc., Survey Products Group 

100 CheJapiake boulevard • Elkwn, Mary•land 21921 • Tel: (410) 392-7600 • Fox (410) 506-4780 

lnszruczions: Cuszomer musz shaded cells 
Customer Name: SANDIA NATIONAL LABS 

Address: AH?Ol:JNTS FAYABLEMSO 

P.O.BOX 5130 

ALBUQUERQUE NM 87185 U.S.A. 

Phone: 505-284-3303 

FAX: ____ ~~~0~~~---~~~~~1L--2~b __ l·~~----------

Serial :fl ofModules Shipped 

Verif1ed By:. 

1nsta1lation ·By: 
Name(pieaseprint): C;us~ t;J uuv'IA.r'"/.1. 

Project Manafer: MIKE SANDERS 

Customer Project No.: 
~----~-------------------CustomerP.O.:fl: 28518 ;;....:;...:;.;...:;....;;...... ____ _ Quote#: .-2..;..11;;..:;9....;4..;;.6 __ _ 

:fl of Modules for lnsta11ation ~ # of Trip Blanks __.1__ 

lnsta1lation Method(s) (circle 1hose that up ply): 

· Slide Au!leT 

Time 

Time 

GORE-SORBER ®Screening Survey tJ a TtfiJiered service mark ofW.L. Gore & Associate~. Inc. FORMBR.B 
1/08101 



GORE·SORBER® Screerdng Survey Chain of-Custody 

Fm W.L. Gore & Associates use only ) 

lvoRE:)j' 
hoduction Order :#1 __..l_...Q9..._6,_.,0u..O..u2-..5.__ _______ _ 

v .. ,..,Hc~: - W. L. Gore & Assocjates, Inc., Survey Products Group 
100 Che~aptake Boulevard • Elkwn, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

nszruczions: Customer must com shaded cells 
:ustomer Name: SANDIA NATIONAL LAB~ Site Name: NON-ER DUAIN+ SEPTIC 

t>.ddress: - -ACCOUNTS PAYABLE MS0154 Site Addres~: *IVi: :21'ft7-AFB, NM 

P.O.BOX 5130 ~ \ (2-,...-L;.-4,..J-D 

ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284-3303 

Project Manager: MlKE SANDERS 

Cu!'tomer Project No.: 
~------------------------

FAX: ----~~~o~~--~~~~1~---2_6 __ 1~~---------- Cmtomer P.O. :#1: 2851 ~ 
.;..;;:..~~----

Serial :#1 of Modules Shipped of Modules fQr 1n~tal1ation 

GORE-SORBER® 5crtenin~ .Survey is a rtfisured servtce mark ojW.L Gore & Associales, Inc 

Quote ##: ..;;2..;..1 ~19o.-4.;..;;6'-----

Piece~ 

Time 

Time 

FORM8R.8 
1/08/01 



GORE·SORBER® Screening ~urveJ 
Installation and Retrie''a') Log 

~=~of_4_. 

UNE 
t 

MODULE41 JNST ALLA 'llON 
DATEI11M~ 

RETRIEVAL 
bATEI11ME 

SlTE NAME & LOCATlO'N 

EVIDENCE OF LIQUID 
HYDROCARBONS CLPH) 

or 
HYDROCARBON ODOR 

(Check a.s ~) 

MODULE IN 
WATER. 

(chrck o~) COMMENTS 

U'H ODOR- NONE YES NO 

2. 179088 1 
, I')~ Z'Z.. f t ~. • ..::f 

·3. 179089 l'.l~ ~ o I _6$- 2... 

4. 179090 0~~ 0 (;$ _, 

8. 179094 /~(.. 1-3 

10. 179096 1175' a 4 '~o l..to~~:o/~r;ll.7- -s 
11. 179097 1/~1 -l... 
12. 179098 t~'S~ _,_ ~ 

13. 179099 ~ -') 
]4 l79100 h~'- -2. 
15. 179101 ,-~.q I/ :,v -1 

22. 179JOB 7 o9£3. ' _ ~-
~23. 179169 r5~oo 4 

. 24. 179110 r:.;c;;;-, p "2.! 
25. 179111 eft 1 f., ~;!. 
26. 119112 ,~, ocr 36. -..J-' v -, 

2E 179114 1 ~ 0%"~ ... :z .. 

30. 179116 D~lo -A 
31. 17911/ O~i<t, "II o '117 .v -l 

34. 17912o D't '61 4 
35. 179121 -iiflf.'1 2 
36. 179122 094-7 l 

rro. 179126 lo51- -l 

GORE-SORBER ® Sc1eenin8 5urvty i$ ll U[is!eri!d stni'" mark ofW.L- Gore & As.sociart.s, ll'lc. 

"977 llltE LD1..6 6 \DZ.lf 
FOF.M 29F..1 

6/13101 



GORE~SORBER® Screening Survey 
)nstallation and Retrieval Lo-g 

SITE NAME & LOCA TJON 

-..k.-Of ____L., . C\ 

~~----~~------~--------+-~~~~~~------~----------~~ EVlDENCE. OF LJQUJD ~ 
HYDROCAR'BONS CJ..PH) MODULE IN ~ 

LINE MODULE# INSTALLATION RErnlEVAL 01 WATER "-
# DA1VTJME DATEfTJMI. HYDROCARBONODOR lchcckonc) COMMENTS ~ 

43 
44. 

~ 
--· . .u; 

47 
...... 4£. 

~ 
so. 

52. 
53. 
54. 
55 

, 

lb---' 

(ChLd as 1) Q 
LPH ODOR -NONE )7ES NO 

179137 0'132 l- •4>\- 3 

179140 /oz.(, L /)! l 1 3 
J/9141 /c"3o ).. cs \ 4 

179144 J/4"2.-- l '3 
_179150 /1~0 ·.;,v .1-
179151 ,~ //$'"5-IO·o'%. ll~5'f V 1 

62. 1/915:3 1 
I ., 0£1.2 .$ 

63. 1'79154 0~~ 3 

67. 17915B otE"l ' L 
68, 1/9159 df~ -~ 

7_1. J/.9162 /( ()'/) :->. { ~ 

_7}. 17916t~o II 14 ..Z 
74. 1/9165 /{'2.-t; ..... ~ 

17._ !7916S fi";t I -~-

, 18 179Hi9 /t'31 4 

~~ 83. 1'79114 I?Ao ..,t,; o 855 ,v 1 

( 

GORE-SOR13£R ® Scm:nin& Survey is a r•timred service mark ojW.L. GoTt & Associare.r,lnc. FORM 29'R.l 
6113101 
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DATE 
ANALYZED 

512112002 
512112002 
512112002 
512112002 
5121/2002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
5121/2002 
512112002 
5/2112002 
5121/2002 
512112002 
512112002 
512112002 
512812002 
512812002 
512812002 
5/2812002 
5/2812002 
512812002 
5/28/2002 
512812002 
512812002 
5/2812002 
5/2812002 
512812002 
5128/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/2812002 
5/28/2002 
5/2812002 
5~812002 

5/30/2002 
Page: 2 of 12 

SAMPLE 
NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 . 
179166 
179167 
179168 
179169 
179170 
179171 

BTEX, ug BENZ, ug 
0.03 

0.10 nd 
0.00 nd 
0.09 nd 
0.07 nd 
0.02 nd 
0.21 nd 

nd nd 
nd nd 

0.08 nd 
nd nd 

0.11 nd 
0.09 nd 

nd nd 
0.11 nd 

nd nd 
0.17 nd 
0.40 nd 

nd nd 
0.09 nd 
0.13 nd 

nd nd 
nd nd 
nd nd 
nd nd 

0.01 nd 
0.00 nd 

nd nd 
0.00 nd 
0.01 nd 
0.01 nd 
0.02 nd 

nd nd 
0.00 nd 

nd nd 
0.04 nd 

nd nd 
0.03 nd 

nd nd 

GORE SORBER SCREENI SURVEY ANAL YT;CAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

TOL, ug EtBENZ, ua moXYL, ua oXYL, ua C11, C13, &C15, ug UNDEC, ug TRIDEC, ug 
0.02 0.01 0.01 0.01 

0.08 nd 0.02 nd 0.05 
nd nd bdl nd 0.04 

0.05 nd 0.02 0.01 0.04 
0.05 nd 0.02 nd 0.08 

nd nd 0.02 nd 0.06 
0.15 nd 0.04 0.02 0.15 

nd nd nd nd 0.07 
nd nd nd nd 0.05 

0.08 nd nd nd 0.19 
nd nd nd nd 0.05 

0.10 nd 0.01 nd 0.16 
0.09 nd nd nd 0.04 

nd nd nd nd 0.68 
0,07 nd 0.03 0.01 0.25 

nd nd nd nd 0,07 
0.09 0.02 0.05 0.01 0.08 
0.19 0.04 0.13 0.04 0.07 

nd nd nd nd 0.03 
0.05 nd 0.03 0.02 0.19 
0.08 nd 0.04 0.02 0.13 

nd nd nd nd 0.11 
nd nd nd nd 0.06 
nd nd nd nd 0.22 
nd nd nd nd 0.12 
nd nd 0.01 nd 0.11 
nd nd bdl nd 0.07 
nd nd nd nd 0.02 
nd nd bdl nd 0.08 
nd nd 0.01 nd 0.10 
nd nd 0.01 nd 0.07 
nd nd 0.02 bdl 0.14 
nd nd nd nd 0.08 
bdl nd nd nd 0.05 
nd nd nd nd 0.02 

0.03 nd 0.01 nd 0.09 
nd nd nd nd 0.06 
nd nd 0.03 nd 0.06 
nd nd nd nd 0.04 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 I 0.01 

0.04 I 0.01 
0.03 l 0.02 
0.04 i bdl 
0.04 l 0.01 
0.03 i 0.03 
0.07 I 0.03 
0.04 ! 0.01 

bdl I 0.02 
0.04 I 0.09 
0.03 0.02 
0.04 i 0.04 
0.02 i 0.01 
0.07 ! 0.10 
0.12 I 0.07 I 

0.03 I 0.02 
0.04 ' 0.01 
0.05 j_ 0.02 
0,03 i bdl 
0.06 I 0.02 
0.03 i 0.02 
0.02 I 0.01 

bdl 0.02 . 
0.15 i 0.01 
0.04 I 0.02 
0.05 ' 0.01 
0,03 0.01 

bdl I 0.02 
0.03 0.02 
0.03 0.03 
0.02 i 0,02 
0.06 0.02 
0.03 I bdl 
0.03 : 0.01 
0.02 bdl 
0.04 0.02 
0.03 0.01 
0.04 0.02 
0.03 0.02 

• 

PENTADEC, ug TMBs, ug 
0.02 

bdl 0.00 
bdl 0.00 
bdl 0.00 

0,03 0.00 
bdl 0.00 

0.05 0.00 
0.02 nd 
0.02 0.00 
0.05 nd 

bdl 0.00 
0.08 0.00 

bdl 0.00 
0.51 0.00 
0.06 0.00 
0.03 nd 
O.D2 0.00 

bdl 0.001 
bdl 0.00 

0.11 0.08 
0.08 0.13 
0.07 0.00 
0.04 0.00 
0.06 0.00 
0.06 0.00 
0.05 0.00 
0.03 0.00' 

bdl 0.00 
0.03 0.00 
0.04 0.00 
0.03 0.00 
0.06 0.001 
0.05 0.00 

bdl 0.00 
bdl 0.00 

0.03 0.00 
0.02 nd 

bdl 0.00 
bdl 0.001 

CCT_CCXrpt 
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SAMPLE 

NAME 
MDL= 
179l25 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

5/3012002 
Page: 6 of 12 

124TMB, ug 135TMB, ug 
0.03 0.02 

bdl nd 
bdl nd 
nd bdl 
bdl nd 
bdl nd 
bdl bdl 
nd nd 
bdl nd 
nd nd 
bdl nd 
bdl bdl 
bdl nd 
bdl nd 
bdl bdl 
nd nd 
bdl nd 
bdl bdl 
bdl nd 

0.06 0.03 
0.09 0.03 

bdl bdl 
bdl bdl 
bdl bdl 
bdl bdl 
bdl bdl 
bdl bdl 
bdl nd 
nd bdl 

bdl nd 
bdl bdl 
bdl bdl 
bdl nd 
bdl nd 
bdl nd 
bdl bdl 
nd nd 
bdl nd 
bdl bdl 

ct12DCE, ug 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREE. SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCsiSVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, ug c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd nd nd nd 
nd nd 0.11 0.05 0.06 
nd nd 0.16 0.09 0.07 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.04 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.11 0.05 0.06 
nd nd 0.05 0.02 0.03 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.04 nd 0.04 
nd nd 0.07 0.02 0.04 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.08 0.03 0.05 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered ' 

ESTIMATED if any of the individual compounds were reported as bdl. 

-
I 

MfBE, ug 11DCA, ug 111TCA, ug 12DCA, ug 
' 0.04 0.04 0.02 0.02 

I nd nd nd nd 

! nd nd nd nd 
I nd nd nd nd 
! nd nd nd nd 
! nd nd nd nd 
I nd nd nd nd 
! nd nd nd nd 
! nd nd bdl nd 
I nd nd nd nd 
I nd nd nd nd 

nd nd nd nd 
i nd nd nd nd 
i nd nd nd nd 
I nd nd nd nd 
! nd nd nd nd 

nd nd nd nd 
nd nd bdl nd 
nd nd bdl nd 
nd nd nd nd 

', nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

! nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

! nd nd nd nd 
i nd nd nd nd 
i nd nd nd nd 

nd nd nd nd 
I nd nd nd nd 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

CCT_CCXrpt 
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SAMPLE 

NAME 
MDL=_, 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 

/179168 
179169 
179170 
179171 

5/30/2002 
Page: 10 of 12 

TCE, ug 
0.02 
0.03 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.41 
0.84 
2.50 
0.71 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

OCT, ug PCE, ug 
0.02 0.01 

nd 1.24 
nd 0.52 
nd 0.55 
nd nd 
nd 0.01 

0.12 0.02 
nd nd 
nd 0.75 
nd 0.18 
nd 0.33 
nd 0.38 
nd 0.65 
nd 0.14 

0.12 0.42 
nd 0.25 

0.13 0.21 
0.14 0.18 

nd 0.32 
nd 0.06 
nd 0.03 
nd nd 
nd nd 
nd nd 
nd 0.38 
nd 0.56 
nd 0.60 
nd 0.37 
nd nd 
nd bdl 
nd nd 
nd 0,01 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

14DCB, UQ 

· O.Q1 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

bdl 
nd 
nd 
nd 
nd 
nd 

bdl 
nd 

0.02 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREEN' SURVEY ANAL YllCAL RESULTS . 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCsiSVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

CHCI3, ug CCI4, ug CIBENZ, ug 
O.Q3 O.Q3 0.01 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.05 nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.08 nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 

-·-

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

e 

CCT_CCXrpt 



ANNEXC 
DSS Site 1026 

Soil Sample Data Validation Results 



RECORDS CENTER CODE: ER/1295/DSS/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soil Sampling 

SNL TASK LEADER: Collins 
~~---------------

PROJECT/TASK: 7223 02.03.02 

ORG/MS/CFO#: 6133/1 089/CF032-02 

SAMPLE SHIP DATE: ....:;.8/2=012;;;;.;0;;..;;.0;;;..2 ---------SMO PROJECT LEAD: Herrera 
--~~-------------

ARCOC 

605648 

LAB 

GEL 

LABID 

65745 

PRELIM DATE FINAL DATE 

9/30/2002 

NAME 

EDD 
EDD ONQ 

DATE 

BY 
JAC 

CORRECTIONS REQUESTED/RECEIVED:-------- -------
PROBLEM#: ________ -------

REVIEW COMPLETED BY /DATE: ___,(...,x....,"\\u.,..:.... 4£>__._,o.._,..Q.,.."""'9~-<"+-c._4Q...i' tL ...... __ __;\~-~,Q,__.-3"""---...::0u.2>:s_.. 
FINAL TRANSMITTED TO/DATE: :fOd.' JQ A Jt:c... j \ D- :S-t;~ 

SENT TO VALIDATION BY/DATE: C..on"' lb /B,/D@ 
RUSH VALIDATION REQUIRED EST. TAT:~--~~::..;...:.,_ ____ ---------

VALIDATION COMPLETED BY/DATE: ;..T 
---~----------

10. /Jy:.o.} 

TO ERDMS OR RECORDS CENTER BY/DATE: ----..:..L=bn.;..:.;n:....~.-_____ _ 

COMMENTS: -------------------------------

.._;\.-: 



Sample Flndlnga Summary 

8118: DSS sella~ ARCOC: 605648 Data: Olglr1lc, lncllgnc nl 

m I I I I I i I I 1 I f t ~ I I i f f 
B I 

:2 
B .. I I I I § i I i I I i I I i 

u 
~ i" i ~ ! 'P :!:!. 

~ 
! 

i § ... ~ ; ~ ~ ! ; !I! & 

~ ~ ~ 
~ .. 

SampleiD ~ 

6501E/1025-SP1-8H1-11..S 333U, 
UJ,A J,l':2. J J,9 W,1':2. 

B 

UJ, 333UJ, UJ, UJ, UJ, UJ, UJ, UJ, UJ, 
UJ, 059668-R02 6501E/102~1-BH1-11-S-RE HT, HT,9, HT, HT, HT. HT, HT, HT. HT, HT 

P2 P2 P2 P2 P2 P2 P2 P2 P2 

~ ""' 6501EI1025-SP1-BH1-1S..S 333U, 
UJ,A J,l':2. J J,B W,l':2. 

9 

·~ 
UJ, 333UJ, UJ, UJ, UJ, w. UJ, UJ, UJ, 

UJ, 6501E/1026-SP1-8H1-18-S-RE AIQC HT, HT,B, HT, HT, HT, HT, HT, HT, HT, 
HT 

AIQC 

~ P2 P2 P2 P2 P2 P2 P2 P2 Pi ~ 
crileriawere alllr1aW818 

ios961G002 6501W/1026-SP1-8H1-12.5-S matNodala 333U, 
UJ,A J,A2 J J,9 UJ,I':2. mai.Nodlllll 

wlftbe 8 wHibe 
qualified cpllllild. 

~o-R02 6501W/1028-SP1-8H1·12.5-S-RE 
UJ, 
HT 

ios9e"71-002 6501W/1026-SP1-8H1-17-S 
333U, w UJ UJ UJ UJ UJ UJ UJ,A J,l':2. J J,B UJ,I':2. 

9 

ios9671-R02 6501W/1026-SP1-8H1·17-s-RE 
UJ, 
HT 

ValklnldS,: d /~-- Dlltll: 1011<4102 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: October 14,2002 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling ARCOC 605648 
GEL SDG # 65745 Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNUNM ER 
Project AOP 00-03. 

Summary 

', 

All samples were prepared and analyzed with approved procedures using method EPA 
900 (Gross Alpha/Beta). No Problems were identified with the data package that 
resulted in the qualification of data. 

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

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
property preserved. 

Calibration 

All Analyses: The case narrative stated the instruments used were property calibrated. 

Blanks 

No target analytes were detected in the method blank at concentrations > the 
associated MDAs. 

Matrix Spike (MS) Analysis 

The MSIMSD analyses met all QC acceptance criteria. 



Laboratory Control Sample (LCS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

No field duplicate, equipment blank (EB) or field blank (FB) was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone:505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 10/09/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605648 GEL SDG # 65745 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6020 (ICP-MS metals), SW-846 7471 (Hg), SW-846 9012 (total CN) and SW-846 7196A 
(hexavalent chromium). 

Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS 

The MS %R for arsenic (360%) was> QC acceptance criteria (75-125%). All 
associated sample results were detects and will be qualified • J, A2". 

The serial dilution for barium (1 0.8%) was> QC acceptance criteria {<10%). All 
associated sample results had barium values> SOX the RL and will be qualified •J". 

Total Cyanide 

The method blank (MB) had a value > DL but < RL. All associated sample results 
were> Dl but< SX the MB value and will be qualified •J, a·. 

Hexavalent Chromium 

The MS %R (56%) was> 30% but < 75%. All associated sample results are non
detect and will be qualified •uJ, A2". 

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



Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and property 
preserved. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as mentioned above in the summary section 
and as follows: 

Metals 

Chromium was detected in the MB at a value> DL but< RL. All associated sample 
results were > 5X the MB value and will not be qualified. 
Chromium and arsenic were detected in the ICB/CCB at negative values, with 
absolute values > DL but < RL. All associated sample results were detect, > 5X the 
MDL value and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate fLCS/LCSD) Analyses 

All Analyses: The LCS met QC acceptance criteria. No LCSO was performed. No data will be 
qualified as a result. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP-MS: The ICS-AB met QC acceptance criteria. It should be noted that the IC8-AB was 
not run at the end of the sequence for metals analysis (ICPMS). No data will be qualified as a 
result. 
All Other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilutions met QC acceptance criteria except as mentioned above in the 
summary section. · 



All Other Analyses: No serial dilutions required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

ICP-MS: All samples were diluted 2X. 

All Other Anatvses: No dilutions were performed. 

OtherQC 

All Analyses: No field duplicate, field blank or equipment blank was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

--------·-·- .•.. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone:SOS-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

OA TE: 1 0/09/02 

TO: File 

FROM: linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605648 GEL SDG # 65745 and 605751 
Projectrrask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP OO-Q3. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260A/B (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

SVOC -All batches 

Bis (2-ethylhexyl) phthalate was detected in the method blanks (MB} at values > DL but < Rl. 
All associated sample results had values > Dl, < Rl and < 1 OX the MB value and will be 
qualified ·u. B" at the Rl. 

SVOC- Batch 201043- Samples 65745-QOS and -006 (re-extracted) 

Sample 65745-005 and -o06 required reanalysis due to a QC failure. Both sets of data are 
on the Certificate of Analysis and both sets of data will be validated. The reanalysis was out 
of holding time. The reanalysis calibration, sample and QC data are provided. All detects in 
the reanalyzed samples will be qualified • J, HT" and all non-detects "UJ, Hr. 

' No MS/MSD or replicate was extracted with the reanalyzed samples. Due to lack of precision 
information, all data will be qualified "P2". 

SVOC- Batch 197502- Samples 65745-007 and -008 

Sample 65745-008 failed QC acceptance criteria for internal standard perylene-d12. All 
associated compounds were non-detect and will be qualified "UJ". 

-~·---··-- -·- --~--- ···---·--·· ·-· 



HE- Batch 196863 

The LCS %R fortetryl (51%) was< QC acceptance criteria (65-124%). All associated 
samples were non-detect and will be qualified "UJ, N. 

HE - Batch 201462 

Samples 65745 -Q05, -006, -007 and -008 required reanalysis due to a QC failure. Both sets 
of data are on the Certificate of Analysis and both sets of data will be validated. The 
reanalysis was performed out of holding time. The reanalysis calibration, sample and QC 
data are provided. All associated sample results were non-detect and will be qualified "UJ, 
Hr. 

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

Holding Times/Preservation 

All Anatvses: The samples were properly preserved and analyzed within the method 
prescribed holding time except as mentioned above in the summary section. 

Calibration 

All Analysis: All initial and continuing calibration acceptance criteria were met with the exception of 
the following: 

VOC-Soils 

The CCV had a %0 >20% but < 40% with a positive bias for dibromochlorornethane (23%). 
The associated sample results were non-detect for dibromochloromethane and are therefore 
unaffected by a positive bias. No data will be qualified. 

SVOC - Batch 196223 - Samples 657 45-005 and -Q06 

The CCV had a %0 > 20% but< 40% with a negative bias for bis (2-chloroethyl) ether (22%) 
and hexachlorcyclopentadiene (29%). The associated sample results were non-detect and 
using professional judgment no data will be qualified. 

SVOC- Batch 201043- Samples 65745-005 and -Q06 (re-extracted) 

The CCV had a %0 > 20% but < 40% with a positive bias for bis (2-ethylhexyl) phthalate 
(20.3%) and benzo (g,h,i) perylene (26%). The associated sample results were non-detect for 
and benzo {g,h,i) perylene and >OL for bis (2-ethylhexyl) phthalate. Using professional 
judgment no data will be qualified. 

SVOC- Batch 197502- Samples 65745-007 and -Q08 

The initial calibration had correlation coefficients> 0.90 but< 0.99 for several compounds 
(see OV worksheet). The associated sample results were all non-detect and using 
professional judgment no data will be qualified. 



The CCV had a %0 > 20% but < 40% with a negative bias for hexachlorcyclopentadiene 
(23%), pyrene (25%) and diphenylamine (24%). The associated sample results were non
detect and using professional judgment no data will be qualified. 

Blanks 

All Analysis: All method blank and trip blank acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

SVOC- Batch 201043- Samples 65745-005 and -Q06 (re-extracted) 

Diethylphthalate was detected in the MB at a value > DL but < RL. The associated sample 
results were all non-detect and no data will be qualified: 

Surrogates 

All Analysis: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analysis: All internal standard acceptance criteria were met except as mentioned above in the 
summary section. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analvsis 

All Analysis: All MSIMSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC-Waters 

It should be noted that the sample used for the MS!MSD was of similar matrix from SNL SDG 
65748. No data will be qualified as a result. 

SVOC- Batch 196223 and 197502 

Several compounds (see DV worksheet) had %R < QC acceptance criteria (75 - 125%). 
Using professional judgment, no data will be qualified. 

HE - Batch 65936 

It should be noted that the sample used for the MS!MSD was of similar matrix from SNL SDG 
65936. No data will be qualified as a result. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analvsis: The LCS acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

-·--· -· -------

VOC - Soils and Waters 

It should be noted that no compound was associated with internal standard 1 ,4-
dichlorobenzene-d4. No data will be qualified as a result. 



SVOC -All batches 

It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

svoc - Batch 196223 - Samples 657 45-005 and -o06 

The %R for phenol (87%) was> QC acceptance criteria (31--83%). The associated sample 
results were non-detect for all phenols and unaffected by a positive bias. No data will be 
qualified. 

HE- Batch 201462 

The %R for 4-amino-2,6-dinitrotoluene (74%) was< QC acceptance recovery (79 -13%). 
The MS/MSD %R for 4-amino-2,6-dinitrotoluene was in criteria, and using professional 
judgment no data will be qualified. 

Detection Limits/Dilutions 

All Analysis: All detection limits were property reported. Samples were not diluted. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

PCB and HE: The sample results were non-detect and therefore no confirmation analysis was 
required. 

OtherQC 

VOC: A trip blank was submitted on the ARCOC. No field dup or equipment blank was submitted on 
theARCOC. 

SVOC. PCB and HE: No equipment blank, field blank or field duplicate was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identifted which affect data quality. 

··------------



Data Validation Summary 

Sitc/Project:-"G'-"J'-"J'--.....::::::::.._=~"-"-'f-- Project/Task#: 7<>Jol:? (!.). 03- OJ #of Samples: __ e _ _,_rf--'-t __ Matrix: --=.:{,:..::<>:..:'.!..i _ _,q,___:_T:::.B:__ ___ _ 

MUCOC#: ___ _g~~~~-------------------------- Laboratory Sample IDs: _ _.,_b_,_S"....t.l..:.l'/,_....5.___ ________________ _ 

Laboratory: ------''-"-'-'-----------------------------
Laboratory Report #: __ __,:.w<r--'7'-~::..:=:5c.__ ______________________ _ 

Analysis 

QC Element Organics Ia organics 
Pesticide/ HPLC GFAA/ CVAA voc svoc PCB (HE) 

ICPIAES 
AA _(HAl 

I. Holding Times/Preservation v' ~ v ~ ,/ ria v' 

2. Calibrations ./ v v 1/ v 
v 

3. Method Blanks v u,s v v v v .. 

4. MS/MSD v' ~ v' ../ JA1. v 

5. Laboratory Control Samples v v 
y 

\};fl~~ v v 

6. Replicates v ./ 

7. Surrogates v v v V' 

8. Internal Standards v' tn 
9. TCL Compound Identification v' v 
I 0. ICP Interference Check Sample v 

11. ICP Serial Dilution :5 
12. Carrier/Chemical Tracer / 

Recoveries 

13. OtberQC ;P, Nt:t N4 /YP. (\/!} r/1! 
Check (..J) Acceptable 

Estimated 
Not Detected 

Shaded Cells = Not Applicable (also "'NA") N 11. • 1 

CN 

v 

\/ 

Jg 

V' 

v 
;.,.-

NA-

u 
UJ 
R 

Not Detected, Estimated 
Unusable 

NP Not Provided Reviewed By: VI../ {/!JJJ:._., Other: ----"'---""!......!<..==:..._ _____ _ 

B-12 

/Jut 
RAD Other 

1~, 

v v 
v v 

v v 
v i.J;J, ~ 

v v 

v v 

!Y!Jr 

I 
i 

N.q-

Date: lo.;y Oo!. 



Volatile Organics (SW 846 Method 8260) Page I of2 
Site'Projcct: 0JJ .Jo;j ,fQ.!Ytph"j ARJCOC#: 60.-r.lf8 llofSamplcs: 'I II I Matrix: So;i ~ T<S 

Laboralory:_::L.Cc:.:..f;c:."I-:__ ______ LaboratoryReportll: 6~-~.) f 6.>7ot LaboralorySampleJDs: 6o7Jt.)- 001 fbru -001.{ I!S7S'I-oo1(~) 

Methods· JlJ 8~0 ·8J.<ooh I& Batrhlls· !9(. 'I~~ (Jo,i.J) ;9t,,:n (T-s) · -

IS CAS Ill 

I 71-5S-6 
2 79-34-S 
2 79-110-S 
I 7S.34-J 
I 7S.Js-4 
I 107-66-2 
I H0-59-0 
I 711-87-S 

I 78-93-J 

I 110-7S-8 
2 591-78-6 

2 101-10-1 

I 67-64-1 
I 71-43-1 
I 75-27-4 
3 7$-25-2 
I 7"-13-9 
I 7$-15.() 
I 56-23·5 
2 108-90-7 
I 75-110-3 
I 67-66-J 
I 74-87·3 
I 10061.()1·5 
2 124-41·1 
2 100-41-4 
I 75-09-2 
2 100-42-5 
2 127-18-4 
2 1011-81-3 
2 10061.()2-6 
I 79.()1-6 
I 7S.()1-4 
2 1330·20-7 

Comments: 

c .... caJib. CCV 6S7S"J-

~Min. RF RSDI %0 Method LCS MS Field Equip. T~O/ 
Name Intercept R' LCS LCSD MS MSD 0.. L RF <20%/ 

~()%~ 
Bib RPD RPD RPD Blanka Blanks 

>.OS 0.99 
I I 1-tricbloroodlone ,/ 0.10 ,/ 1/YR- 11/h ,.-
II -tobKbloroediOI ,/0.30 
II v 0.10 
IJ-4Idlloroel .... 0.10 I . .........-... 0.20 v ,/v' ,/ v 
1.2·- 0.10 
1.2..udolo 0.01 ·-- 0.01 ' 
2--(MU..") .,o.o1 .; ,; ./ \ JOsbll<l 
2~ villyl dher 
2-bcxiaonc MBK v 0.01 
4-mot!Jyl-2-peniiDoae 
MIBic'> ,I 0.10 

r..-Jo.IA v' 0.01 / ,/ v - v' 0.50 'v' .,/ ./ ./ ./ 

v' 0.20 
bromobm v' 0.10 ,/ 
bromomolbano 0.10 
....,.., disulfido 0.10 
........ letnlchloriol. ,/ 0.10 . ........._ 0.50 ./ ./V / ./ 
cldoroolbane 0.01 
clllorolo .. 0.20 I 
cblonlmotlwiO 0.10 .,; 
clt-1 0.20 
dillrcmodlloromcdwlo 0.10 of 3 
lelbvlbenzaoe l( 0.10 
· Jlldbylatc chloride (I Oxblk ,/ 0.01 ,/ / v ·- 0.30 

totnchlo- 0.20 
toiUCDCI I Oxblk ,/ 0.40 ,/ V'V' V'.J / tniDJ.I.J-dicbl __ vO.lO 
triclllotoetheM v 0.30 .~1·· ./v' ./V V./ VV' 
\'IJQichlorWo V'. 0.10 
xv10DOI(total ./ 0.30 

Ym. ~i'V<.. 

r.:r - 1 - DitNI">rn •n. 1.1'--t. 

tr«ru - 1, .l- o; (.}..lo toe>'ltv4. ,/Not..: Slw ~r WSll R RAe f'P'"lncD· tt;w__ 
.:5oJIJ 

78 
Vo;q 

Von 
9 

- -

M.J jA.WO' 1-w 113 

- - Review edBy. ______________ Date. /o Q9-0d. 

B·IB 
~ 07') 4r11f8 .WIIj.U:Jr,, 
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Site/Project: QSJ Jo1/ Jamph'1 
Semlvolatile Organics (SW 846 Method 8270) Page 1 of3 

60St,Jt8 LaboratoryS~~~npleiDs: "~7~S" -DOS #leu 008 ARICOC#: 

Laboratory: y A A. Laboratory Report II: ---'""-"-f--'7..=...Y~5=----

MdOO&: __ ~S~4~)_-J8uN~~~_;8~~~~~0~G=-------------------------- /Or 
0 

II of Samples: " Matrix: ,~f...·) Batch lis: ;'i(...).J3 teeJch"Q~- Q .JOIQ_J' 

Callb. Call b. 
CCV 

T Min RSD/ FJeld 
IS BNA CAS Ill NAME C RF • Intercept RF R2 %0 Method LCS LCSD 

LCS MS MSD MS Dup. Equip. Field 
Blanks RPD RPD Blanks Blanks L 

<20%1 
RPD 

>.OS 0.99,. 20'1\, 
" I <- , \ 

2 BN 12().&2-1 1,2,4-TricbiOftlbcmalc 0.20 / ,/ / J/ \/ /t'/.1 J ,/ INA-
I BN 95-56-1 1,2-Dichl.,.,.,.._ 0.40 I l 
I BN SU-73-1 1,3-Dichl- 0.60 I \ 
I BN 106-46-7 1.4-Didlloroboozme 0.50 ' ../ / lv v \ 
3 A 95-95-4 2 ,4,5-T ricb1oropbeuol 020 v 11 h~ \ 
3 A 18-06-2 2,4,6-TricbkJrophenol 020 I .LlL IL 
~ A 120-13-2 2.4~1 0.20 ; \ 
2 A 105-67-9 2.~· 0.20 I I I \ 
3 A Sl-28-5 2,4-dinillopbcaol 0.01 L ../ ./_ \ 
~ BN 121-14-2 2.4-Dinitrololucoo 0.20 I I v .; / ./ \ 
3 BN 606-26-2 2,6-Dinilrololueno 020 I ! \ 
3 BN 91-58-7 2-Chloroolapbtbaleae 0.80 j \ 
I A 95-57-8 2-Cidon>pllcnot 0.80 ; i v· v ./ \ 
2 BN 91..S7-6 2-MI:thyluopblhl 0.40 i \ 
I A 95-48-7 2-Medlyl ....... l (o-cresol) 0.70 I /v .L'I llr. / \ 
3 BN 88-74-4 2-Nilrooalliae 0.01 I 

~ A 88-75-5 2-Nitrophenol 0.10 i 
5 BN 91-94-1 3,3'-Dicblorobcmzidiao 0.01 I i 1\ 
3 BN 99-'19-2 3-Nitroanilino 0.01 \ 
~ A 534-52-1 4,6-Dinilro-2-medlylpbellol 0.01 \ 
14 BN )01-55-3 4-Bromopbcayl-pilalylctber 0.10 ' \ 
3 BN 7005-12-3 4-Chlorophcayl-phcayleda 0.40 i I \ 
2 A 59-56-7 4-Chloro-:Hncthylphenol 0.20 I I ./ .J ' \ 
:!_ BN 106-47-8 4-Chloroanilino O.oi I I \ 
I A 106-44-5 4-Methylphenol c-1) 0.60 ' l j \ 

meats: m,p- C/'tJc-£ 
! l I otto: Sbododmws .. RCJ4 ;""""'"\s v 
I v ../ - - (£" 

Reviewed By: _......:.;-=o...:._,_I""'0'-'._0"--"ol,.__ _________ ~: ii/ fML 

B-20 



r'I/J /of ol 

Semlvolatlle Organics Page2 of3 
Site/Project: ________ AR!COC #: __ _,b"-'0"'-1>=--_,b"-'Ji::....:B::.__ ___ _ 

Batch#s: ----------------------

Laboratory : LaboratOJ}' Report#· #of Samples· Matrix· 

Cali b. 
Call b. 

CCV T RSD/ Method LCS MS 
Field 

Equip. Field 1BNA CAS• NAME C Min. lnlercepl RF ~ %D LCS LCSD MS MSD Dup. 
L RF Blanks RPD RPD Blanks Blanka 

<20%1 
RPD 

>.05 ,20%1- I I l. ' ... 0.99_t ~ 2 f /_ 

3 BN 100-41-6 4-NflrooniliDo 0.01 ,/ ,/ / v IVA NA-
3A 100-02-7 4-Nltroplleno1 0.01 I ' I ./ \ v / 

3 BN 83-32-9 ~ 0.90 ./ J ,/ / 
3 BN 201-96-8 A<:alapblhy1enc 0.90 : 
4 BN 120-12·7 . .wbr ...... 0.70 I I ; \ 
5 BN 56-55-3 Bcnm(a)ontbnlcme 0.80 I i 1. 

BN 50-32-8 Bcnm(a~ 0.70 j_ AI_ ,/_ ./_ ..L ' 
6 BN 205-99-2 Balzo(b)ll-. 0.70 I I i _j ' 

·. 

6 BN 191-24-2 Bcnm(&]l,i)perylenc 0.50 J J .,/ ../ ,/ -t,S· ' \ 
6 BN 207-08-9 IICIIm(lt)lluoraDibcao 0.70 I I \ 

BN 111-91-1 bla(2-Chloroolboxy)mcd1ouo 0.30 ! I 

I BN 111-44-t bla(2-Chloroelhyl)odlcr 0.70 ' -Lt. ; 

I BN 08-60-1 bla(2-dJloroioopropyl)clhor 0.01 I ! \ 
5 BN 117-81-7 bla(2-Edlylbexy1)pbdlliate 0.01 -./ ./J v ~lO. ~ <>.S· \ 

BN BS-61-7 Buty1bcmylpblbaWc 0.01 -/ v \ 
4 BN 86-74-8 Carl>ozole 0.01 '. I. ' 
5 BN 211-01-9 Chlyaenc 0.70 

6 BN 3-70-3 Dibenz(a,h)anlhnoenc 0.40 ll v /./ ./ \ ' 
3 BN 132-64-9 Dibemlofuran 0.80 I 
3 BN 84-66-2 Didbylpblbalatc 0.01 \l 1\ 
3 BN 131-11-3 Dimolhylpb1halatc 0.01 \ 

BN 84-74-2 Di-a-bulylpbthalatc 0.01 1 
6 BN 17-84-0 Di+OCiylpbdlalate 0.0) L ../' .,/.,j \ 
4 BN 206-44-0 FluOialllhcno 0.60 i 

; \ 
3 BN 86-73-7 Fluorene 0.90 \ 
4 BN 118-74-1 H<Slll:blorob<oua< 0.10 ! J./ 5q II> I ./ \ 

BN 87-li&-3 Hcxachlorobu1adicnc 0.01 I 
./v ·q ')3 v \ 

BN 77-47-4 Ho=<hioroc)~ 0.01 /t-'1 \ 
I BN 67-72-1 H<nchlotocthano jo.JO : 1...1 v' 38 · .. ~ I/ 

Comments: 

B-21 
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/of d 

Semlvolatlle Organics Page3 of3 
Site/Project: ________ _ ARICOC #: ----=-" -"D-"S-'p'-Jy..L:::-8 ___ _ Bmm#s: __________________________________ __ 

Laboratocy: Laboratory Repon #· # ofSamples· Matri • x. 

I 

BNA 

BN 

BN 

BN 

BN 

BN 

BN 

.-\ 

BN 

A 

BN 

Callb. 
Call b. 

CCV 
Min. RSD/ Method LCS LCS MS 

Field 
Equip. Field CASIJ NAME TCL Intercept RF R• %0 LCS MS MSD Dup. 

RF Blanks D RPD RPD Blank• Blanka 
<20%1 RPD 

>.OS 
0.99Z. 20%2 I z.. ' z. 17.. 

193-3!1-S lndeno( I ,2,3-<d)pytcnc t/ o.so / ../ I/ /..! I/ / .,/_ Nl!t /'lit 
78-59-1 lsopborono 0.40 l I \ \ 
91-20-3 Napldhaleoe 0.70 i ; \ \ 
98-9S-3 Nitro..._.. 0.20 ! I / \ ;? ot ,/ 

86-30-6 
N-Niuosodiphenylomille 

0.01 I \ \ 
I) 

621-64-7 N-NJtroso.di-propylaminc ,/ o.so ' ;. ./ / / \ 

87-86-S P<11toclJionlpb<nol O.OS ! ,/ v ./ ,/ \ 
85..01-3 l'llaumlhrme 0.70 : \ 
108-95-2 PIICilOI 0.80 'h \ lv l/ 
129-00-0 l'yt<nc 0.60 ,/,/ \ / I/ 

lo~·D~Ao.J)aA. ,,.g_ \ \ 

\ 

Suri'GI!ate Reeove ry_ Outliers ~(31- ss '1.) 

Sample SMC 1 SMC2 SMC3 SMC4 SMCS SMC6 SMC7 SMC8 Comments: P'lr-tdt~ 

/IV" _cte/T~ ~4 

------SMC I: Nillobcmolle-dS (BN) 
SMC 4: Phenol-<16 (A) 

-
SMC 7: 2-2-ChloropbenoHI4 (A) 

Sample IS 1-area IS1-RT 

~ ---e---

SMC 2: 2-Fiuorobipllenyl (BN) SMC 3: p-Terphcnyk114 (BN) 
SMC S: 2-Fiuoropllenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 1: I ,2-Dichlorobenzene<W (BN) 

I IS d dO J' nterna tan ar ut ten 
ISZ-area ISZ-RT IS 3-area IS 3-RT IS4-area IS4-RT IS 5-area 

"-01- lVl 

rr'o m.sjmso !Vo c., . .J.._ 
No ~- (it.; p.;_ 

;..; J5 1.1 

IYJJO .. -. :.-~. 
01011.:1 

IS5-RT lsi-area IS8-RT 

S/J.~ 
fl(.J c-.t.,} 

4- .; •• '•Jn. 
_,..,. i ~11~) 

!I'll c.t...r ~A 
C.CAIJ -/r:ff ,Zc.J ~~ cw 

-
IS I. I ,4-DichlorobcnzcDc.<M (BN) 
IS 4: PbenatiJRne.diO (BN) 

IS 2. Napbthalonc-<18 (BN) 
ISS: Cluysene-<112 (BN) 

IS 3. Acenapbthonc-<110 (BN) 
IS 6: l'l:rylonc-<112 (BN) 

B-22 
oi.Oto¥3 ·-

Ao f N....o N(u(_ . 

-C,C# No IX "1(3-
..le.<N.L mJ/"'WO "
Jo.CJ 'f'. No Q 

'iT. - J, Itt UJ. t-1-T 
C.<:H - rJo Q me 
'lfo A<J, mJ o P-z. 

1)},8 
/Ofo Cit · 
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Semlvolatile Organics {SW 846 Method 8270) Page 1 of3 
Site/Project: D J J Jo1/ 1 ~ h'j ARICOC #: 60S b Jt 8 Laboratory Sample IDs: _ _.(.._,~.._-..!:7-'lz..f"'-_-_....~a:..Lou.w.S:_--",y,~N~-=-:..JOO~~B __ _ 
Laboratory: ~kA Laboralory Report II: __.;,._,S'--'7'-"11.,_5._ __ _ 

Methods: Jl..J- 8/,(b 6'c270C 

# of Samples· Matrix· .So I 1 Batch #s· 197S'Od. -
Call b. Callb. CCV T RSDI Field 

IS BNA CASt NAME C Min • Intercept RF R• %0 Method 
LCS LCSD LCS MS MSO MS Dup. 

Equip. Field 
L RF Blanks RPD RPD Blanu Blanu 

<20%/ RPD 
>.OS 

0.99 
20% 

2 BN 12042-1 1.2,4-T..- /020 v v ./ ' llf!±: v· v IVA 
I BN 9,_50-1 1.2-0ic:blombenzato 0.40 \ 
I BN 541-73·1 1,3~ 0.60 . \ 
I BN 1()6.46.7 1.4-Dic~ o.so L ./ v v \ 
3 A 95-95-4 2,4,5-Tric:hloropbcnol 020 1i ... v \ 
3 A 88-06-2 2,4,6-Tricllloroflhoao 020 , .3 59 v \ 
~ A 120-13-l 2,4-Dicbloropbcnol 020 

~ A IOU7-9 2,4-Dknedrylpboool 020 I 
I 

3 A 51·28-S 2,4-diallropbeDol O.ot ./ v Q.QIIO \ 
J BN 121·14-2 2.4-Dillitrolo ....... 0.20 .,/ / v ' I/ v v' \ 
3 BN 606-20-l 2.6-DiDIIIOIDiuent 020 \ 
3 BN 91-58-7 2~ 0.80 \ 
I A 95-$74 2-Chloropbcnol 0.80 i v 

/ ./ v v _l 
2 BN 91-57-4 2-~ 0.40 i \ 
I A 9~1-7 2·Metbylpllalol (o-ctc10l) 0.70 ./ ~-, ..;r v \ 
3 BN 81-74-4 2-Nilroonllille 0.01 v ,/ .qs, • 
2 A 88-7,_5 2-Nilropbeaol 0.10 v 
5 BN 91-94-1 3,3'-l:lichlcJrnbal 0.01 v \ 

/ 3 BN ~9-2 3-Nilroonlline 0.01 v v L \ 
4 A 534·52-1 4,6-Dinilro-2ooft1Cibylpboool 0.01 ./ ./ o.QBt \ 
~. BN 101-55-3 4-llromopbcllyJ.plleaylclber 0.10 v \ 
3 BN 100s-n-3 4-Chloropba!yl-jlbenylelba- 0.40 \ 
p A 59-50-7 4.a.Joro..3-mothylpllenol 020 / ./ v? v \ 
2 BN 106-47-1 4-Chlorooniline 0.01 \ 
I A 106-44-5 4-Mclhylpllalol {poaeooi) 0.60 \ 

meats: y oe.r,e... v v v vf'jola: Sboded rows .. RCR! r· ~ I • .· Com v 
Reviewed By: _____ ---LM-'""'-"fA"-IA"""-1 ____ Date: /0.10 . 0~ 

B-20 



Semivolatile Organics Page 2 ofl 

Sitell'roject: -------- ARICOC #: ---"-{,-"'0.:::.-5_,6'-)f'-'8:;;__ __ .;___ ~m*•=---------------------------------------------
Laboratory: Laboratory Report II· 1 of Samples· Matri x: 

Call b. Call b. CCV T RSD/ Field 
1BNA CASt NAME c Min. Intercept RF R• %0 Method LCS LCSD 

LCS 
MS MSD MS Dup. Equip. Field 

E RF Blanks RPD RPD Blanks Bluks L <20%/ RPD 
>.OS 0.99 20% 

3 BN 100.01-6 4-Nitroaniline I v o.oJ ./ v / v / riPr IYA 
3A 1oo.m-7 4-Nilropllcno1 0.01 I / v j v' \ 
3 BN 83-32-9 Accnapbdlalo I 0.90 / ,/ v \ 
3 BN 208-96-1 Accllaplllbylal 0.90 \ 

BN 120·12-7 .-\lldvaccne 0.70 ' \ 

' BN 56-SS-3 Bc:n>JO(a)oDtlnconc ' 0.80 I \ 
6 BN S0-32 ... Benzo(a)pyla. i 0.70 I 

6 BN 205-911-2 IIOIIm(b)ft- ' 
0.70 I 

6 BN 191-24-2 Benm(&h.f~ I 0.50 v ../ • QRq. ,q 

6 BN 207-08-9 Bc:n>JO(k)ft- I 0.70 ! v' I \ 1\ 
2 BN 111-91-1 bi(l.a.JOIO<Iboxy)mclhollo 030 _l \ 
I BN 111-44-4 bil(l.Chloroetbyl)elber 0.70 \ 
I BN 108-60-1 bil(l-dlloroioopupyl)elber 0.01 I \ 

' BN 117..&1-7 biJ(2-Edlylbexyl)pbtballle 0.01 v v / i ·1'_.1- \ 
5 BN 85-68-7 Butylbenzylphlhalatc 0.01 V" \ 

BN 116-74 ... CIUtlozole i 0.01 \ 

' BN 218-01-9 ChryleDe i 0.70 I \ 
BN 3-70-3 DibcmJ(a,h)lultlnoclle 0.40 v v' ,qet..q ; I 

3 BN 132-64-9 Dibomolbnn 0.80 v \ 
3 BN 84-U-2 DicthylpiJihala1o 0.01 ' I\ 
3 BN 131-11-3 Dimdbylpbdlalalc 0.61 I \ 
4 BN 84-74-2 Di-n-butylphlbalatc O.oJ I l 

BN 17.....0 Di-n-o<:tyl]lb1balat!e 0.01 I j_ 
4 BN 2~ Flu~ 0.60 I \ 
3 BN 116-73-7 FluORIIO 0.90 ./ v v v \ 
4 BN 118-7ol-l "•"""" .............. 0.10 / ,/ "'~.)(:; ./ \ 
2 BN 87-68-3 Hexadllorobu11diene 0.01 / IJI. ,/ \ 
3 BN 77-474 H<Xll<hlorocyd"f"''ll3dieDt 0.61 -J.3 \ 
I BN 67-72-1 HtXll•-hloro<th:u!o 0.30 ./ v I uti lJ.~ -./ 

Comments: 

B-21 
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Semlvolatlle Organics Pagel of3 
Site/Projea: ______ ~-- BmmNs: _____________________ __ 

Laboratozy: Laboratory Report #· 0 pes: II fSam I 

BNA 

BN 

BN 

BN 

BN 

BN 

BN 

_.\ 

BN 

A 

BN 

Call b. 
Cal lb. 

CCV 
RSD/ 

CASl\1 NAME TCL 
Min. 

Intercept RF R' %0 Method LCS LCS LCS 
MS MSD MS 

RF Blanks D RPD RPD 
<20%1 >.OS 

0.99 20% 

193-39-$ lndeno(1,2,l-<d)pyrone v 0.50 v / / / ¥ ;y.q.. 
78-59-1 lsophorone 1 o.4o .\ 
91·20-3 Nljlldhalcna 1 o.1o \ 
98-9S.l Nitroi><nz<n< 1 o.2o / \ ~t. c.?.- .._/ 

86-3~ 
N-Niboooclipbenylamillc 0,01 \ I) 

621-64-7 N-NitnJoo.di.propylamino lv 0-'0 / ./ ../ / 
87-86-S P•nl:l<hlofophcnol o.os ./ 1/ ./ / v v / 
85.01-1 ~ 0.70 \ 
108-95-2 Phoaol 0.10 \ v v v' 
129-00-0 Pyrone 0.60 v ../ > Q8j. - J.o / \ / v ./ 

/)iD).o.. ,j {iJV.J -A- ,/ v -.ll \ 

Surrogate Recove I')' 0 utUers 

Sample SMC1 SMC2 SMC3 SMC. SMC5 SMC6 SMC7 SMC8 Comments: ,jft . 007 

SMC I; Nitro~Jcmo.a>o.d (BN) 
SMC 4: l'llenol-46 (A) 
SMC 7: 2·2.Qdoruphc:llol-d4 (A) 

Sample 181 .... IS1-RT 

bD'iS'- .,/ 

OOR .. •Ill'\.\ t/ 

IS 1: 1,4-DidllorobcmJCIIe.d4 (BN) 
IS 4: PbcnathraJo.<IIO (BN) 

v 

SMC 2: 2-l'IUORJI>ipbenyl (BN) SMC 3: p-TerphcoyHI14 (BN) 
SMC 5: 2-l'IIIOI'Oflbcnol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 1: 1,2-DichlorobcmJCIIe.d4 (BN) 

Iatemal Standard Outliers 

182-aru 182-RT IS3-area 183-RT 184-aru IS 4-RT ISI...,ea ISI-RT 

../ v' v v' v v v v 

IS l: Acenaphlhc:ne><IIO(BN) IS 2: Naphlbo]CIIe><IB (BN) 
IS 5: Chrysene><ll2 (BN) 186: Paylenc-<112 (BN) :z UJ.... _ N 0 

CCN - lifo 
B-22 m,6 • uJ 

'(T WL/1;.. 

~lrl:!tu 

()~ rt..4.. 
Oq_ ~ 

... _ ISI-RT 

Q 

Q 

1' 

'1' 

B a. .eA. 

v 

,?j)lmJO-NO Q 
.i:.s. - a.ll l>'b~ f 0 v.r. 

x: 

Field 
Dup. Equip. Field 

Blanks Blanks RPD 

;vt+ 
1\ 

\ 

\ 

It -008 ~ UNJIW't 
/wu.. ;fit. .JJS I.>IAJ ~ 
a...e.- io 

"6ZX lra.LJu<.. 
Ccf/f f 

C.CNJ /w 
OIA.:J Mt 

.t....Aro 96.k... ·r,~ ~~~ "aff'.) 
ftovJIJ a.,., /'(A/ 

Will ~ 1/ai/tU.k.L . 

~CJcA 19'01;18 

~le,J, W'-61~ 



PCBI (SW 846.- Method 8082) 

Sitc/Prqect: QSS Jo1/ JIU>!ftJ ARICOCII: 60S h!t 8 I.abonlmySapleiDs: _....J6._.;f.~.-7~.Yws-..___-_.o:::..!o::..::.l:.......:M=rv::__-_.O::.~o0""8!....-__ 
Laboralory. Ck A Laboratory Report M: bS 72's 
Methoda: J iJ - 8 ,Y(, 8 0 Bel 

II ofSamplea: If Mlllrlx: J o/1..< Blldllls: I2f:.d/lo 

T CCV '· 
Callll LC8 MS Field 

CAS# Name lc: lnl8rcept RSD/R1 Mathod LCS LCSD RPD MS MID RPD Dup. Equip. F._, 
%D Blanb l!llllnlal lllanlal 

L To% To% RPD 
<20%10.99 20% 

12674-11-2 Aroclor-1 016 I{ IV It v v v Nit lVII 
11104-28-2 Arocllll'-1221 v \ " 11141-16-5 Arocllll'-1232 v " S3469-21~ Aroclor-1242 v' v 1\ "' 12672-29-6 AroclOI'-1248 v V' ,/ \ "' 11097-69-1 ArociOI'-1254 " v v \ " ' 11096-82-5 Aroc101'-l260 v / v v v \ v v v 

" 
S.mple SMC SMCRT S.mple SMC SMCRT c-a: 

%REC %REC NO XT .J.W.u. ~w,J)-e_p{_ 
1/Y (J'~ /(RH:l OIAR..- IO · 1/ · O.).. 

-

Couftrmadon 

Sample CAS I RPD>21% Sample CAS I RPD>2S% 

IN GeJiGe. 11 ------ ~ --t--

Reviewed By: ---~Afl""""";...'tu.L~=::__---- Date: /o .;; . .?¢ 



High Explosives (SW 846 Method 8330) 

Site/Project: D..S.) , wti J amp/IJ ARICOC #: _ _.{,uO..w..r_.lz:z../i'-"-'8"--------
Laboralory: r h A Laboratory Report #: b <.- 7 ?' 5 

Labora1ory Sample IDs: ---"b-"-~-'7'-"H~S--.:----.!.O!.JO'-"~ol..--L/nLL!r.l.lu~-----.!.0-!:0~8~--

Methods: J t..J- 8NC,. 8 s S'o 
#of Samples· Matrix· Batch #s· _, 

~ r "''!'" 
1 Curv• CCV Method LCS MS -- Equip. -cAS• NAME ~ ......... pt R' %D -. ... LC8 LCSD RPD MS MSD RPD Dup. - -I .99" I; 20"A>l. u "2. , z I 20% l I .20"A> RPD u u 

2691-41..0 HMX rf/1- ./V IV/I- / /YI! 
121-82-4 RDX ,/ I 1\. 
99-35-49 I 3 S· Trinitrobenzcne ./ I \ I \. 
99-65..0 I 3-dinitrobenzene J I \ -I \. 
98-95-3 Nitrobenzene I l.l-l.t.l I 

479-45-8 Tetrvl . k·· \ \. 
118-96-7 2,4 6-trinitrotoluene v v i \. 
35572-78-2 2-amino-4 6-dinitrotoluene ! ! I -~ 
19406-51..0 4-amino-2,6-dinitrotoluene ./ 1 h~-' l~) I \. 
121-14-2 2 4-dinitrotoluene ./ ' \ I 

606-20-2 2 6-dinitrotoluene ./ \ ' _'\ 
88-72-2 2-nitrotoluene v \ \. 
99-99..0 4-nitrotoluene ./ ! _\ I i \. 
99..08-1 3-nitrotoluene v i I I I I ; \. 
78-11-S PE1N 

-1~1- v'.J; A 

Sample SMC%REC 8MCRT Sample SMC%REC SMCRT Commeats: · ·n th, 5 A-<J 1 .o.< J D I; J"9.f(. .:.NA ~IJyi~) 

~OI.Yt,,l - 4A.JjM.JO 6 .r7.y.l · oo.-
V:J

1 
HT. 

Coaflrmatioa 

Sample CAS# RPD>25% Sample CAS# RPD>25% 

Solldl-to-aqueouo <OIIVersloa: N J j. A n 
mg 1 kg •Jlgl g: [(pg I g) x (sample mass {g) I sample vol. {ml)) x (1000 mill liler)] I Dilulion Factor ~ pg II Reviewed By: --~----<-f/'0-=_l/\JJ.Jl....-..::;="----- Date: /0 . II. Ocl 
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Inorganic Metals 

Site/Project: QJ..I Jot! Ja.mol•"f _ ARICOC 11: ---~Q£~'!:_~------ I aboratory Sampk 10.: _.!__!._?_':I_£_::_Q_(l_[_ __ ffyy_ ___ ::. J!.~-~- ____________ _ 
Laboratory: ((,£)... LabnrntN) Report rl: ----------·- _________________________ -----_______________________________ _ 

Methods: J"LJ-9/tb 7Jj71 Uy) ~O.J.Q___(._!!JLo..b-)._ ______ --------------------------------------------------------------
#ofSamples: )/ Matrix: Jtn!J Balch#•: _ _!....!__)_]_~.LJ!:4-).. ______ ~_0f..(.~&..J..)_ .. _____ _ 

- •••••••••• ......... w. •• , •• ·- •• ·-·. 

CAS#/ 
Analyte 

l----.---r---.---u~'31-{..:::e_~-,--!M.q.;z..:...l-41-r--.---·---.-----,-~Q '"'~c ..... E_Ie_m_e.,....nt_~--~-r-~-~t+-r------. ------- !!-J/2.. = ;, 
I 'lldbod J.CSD ~ ~lSD R J(.'S Srrld tlold 1. . 1 J1 ~ .1. 

ICB cc;a LCS LCSD MS MSD .RPD tp. D9u- Dup.. ·'I;•~• · tid 
i Blaoks RPD RPil .\B _tic>n RPD llhala ; 111 .. 1~ )( ! )( 

·+----+---1- i::!!..+-~:..... •.•••• _ •• r······-- -········ ---
TAL ICV CCV 

7429-90-5 AI 
7-U0-39-J llor o/ ,/ lfJii IY"'-
744().41-7 Be 
7-1-40-U-9 C4 i/ i/ 
744().70-2 Ca \ \ \ 

7-139-97-68• o/ o/ t/ V ./ o/ o/ ./ ;/ 1.fo/ rf,_ !-!.:=~!Y-ltl-I---'<--+--'<--+--"--+...:4--I--"'---+.Jl--l----l---~'-~--!---j-!::__~14-+...!.:.:.!..+--_._ _____ -;-··--· f-·-·· 
l--,--:-:--;:-:--+--t--+--t--+--t---t--+---+----r--+-·--+---l ..... -+---l--+----------;-----·-·- -·-·--- ·--
J-!:'CYl!lan:!!i~de'!CN:!!..-f--l--+--l--+--l-·--t--·+---l---l--11---+---l~----1---l---l---------+·--·---f--·-· --
l-----l--l---+--f--f---!---f---i---i--+--l--+--+--f---1--1"---.,.---·--j----- -·----· -·· 

1----1--1--1--+--+-+--+--+---+--+--- - --==~- , -=:~=j=====E::::: ::: 
L..,.,..,.--~+-.1.::-.::::-:-L-:--=-:!-:--:---J.-.....J..--:--~--'---- ~--~·- -- ~- ! ·--···--·-·-----·· ........... .. 

Notes: Shaded rows arc RCRA metals. Solldt-to-aqutouotonw·tloo: m~/ <g =~!In: [(~g/ p) xcsamplemas> (!!.) ; 01mplo vol. !nil!)~ (10·10 ml! lloler)J I Dolohon Fnctot •• .uf.;! 

Comments: DP. ... dJ( Z.CPmJ 

(!) so Bo...- 1}11 J.q / SO l( RA . 

® tis lk. ,4-1/ J l'f- e/...UUIJ 

Po "'" 
w-..d_. 

'l:r 1/ 

it , 

J'lz 

Reviewed By: _________ _ f:i.:!._l-::~----·- -------... )n1e: _ .5!.: .!LcJ c) 

B-14 @ M/ Jq 
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General Chemistry 

Site/Project: OJJ Jo; I Ja.u..p"1 ARICOC #: 6 0::; k N If Laboratory Sample IDs: _..,_t,_,.S_,7_,y::._J:::..__..c.,._·. ----'/.~r~o_-_.::::00:::::::.::8~--
Laboratory: 9 ~,( Laboratory Report#: /, ~-7ij .\ 

Methods: 0/.J - 84fo 90/,J/t- {I C/Y) 7J'l(:, .tt ( lq u-) 
(7 (/II) 

' 
(&6) #of Samples: __ __:_."---- Matrix: J~I/J Batch #s: ' 9 7 S'.'; 

--~lg QC Element ~ 
CAS II Allalyte T Field & - ~ A JCV CCV JCB CCB Me .. od LCS LCSD LCSD MS MSD MSD ~p. ICS - D•p. t:qolp. Field ....... RPD RPD RPD AB ...... . ..... )( 

b'll~r~ 
10-0 

:;;s4o-
~q -'1 

Comments: 

L 

Tow 
lruu.va.e.· v ,/ 

lt:f<ONoJ<Ac 

f.!.uo,..,u., .; I 

--

loM.L w'"' 0
'-//l/ sq 

>:. '7 l>L 
.. s 
1 7 £.L 

v v 0 08,9 ./,; 

,; -1 / v 

- RPD r 
Nit v Nil IYA f.J;s 

~ yf-1'/ W.) --... ..______ 
5{, 1!>-JJ t)( !---. 

~ X ""'") N"' 

------lJ r-- -

Reviewed By: ----'/Jj"-"'":.....:fM:.-:=j<->'-"""-------- Date: /(}- i It .Qr). 
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Radiochemistry 
Site/Project: D J J J (>;/ JC1M_#7 ARJCOC #: 6 OS :. .Y 8 
Laboratory: ~,.._-,;. Laboratory Report#: {, J 7 /,to-

M~:----~~~~A~~q~o~o~------------------------------
# of Samples:------.:.'------ Matrix:---'"'-'""-'-'-''------------------

Analyte 
Method Rep Eqalp. Field Field 
Bl .. ks LCS ~[ RER Bleaks Dup. Blaaks 

RER 
Criteria u 20% 25% <1.0 u <1.0 u 
H3 
U-238 
U-234 
U-2351-236 
Th-232 
Th-228 
Th-230 
Pu-239/-240 
Gross Alpha v t/ ,/_ -/.L "'- IV<4 1¥4 Jld1 
~onvolatlle Beta V: L / Jv v N/1 NA Nih 
Ra-226 
Ra-28 
lNi-63 
Gamma Spec. Am-241 
Gamma Spec. Cs·l37 
Gamma SDCC. Co-60 

Parameter Method Typical Tracer Typical Carrier 

Iso-U Alpha spec. U-232 NA 
Iso-Pu Alpha spec. Pu-242 NA 
lso-Th Alpha spec. Th-229 NA 
Am-241 Alpha sJ)IlC. Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA NibyiCP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec. Ba-133 or Ra-225 NA 
Ra-228 Gamma spec. Ba-133 NA 

Laboratory Sample IDs: k s 7,;y 5 - oo:r .lfvv - Oo 8 

Batch#s: /9 7 I 

QC Element 

Sam pit Sample 
ID lootope ISfrnre 

ID ......... 
tYI'l- 50-105 
~ 

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

"'-,. 

"""'-. 
r-._ 

"-..., 

"' ~ 
"-..., 

"'-... 

"' "' "-..., 

~ 

Commeatl: 

JSffnce 

50-105 

' 

~ 
"-..., ... 

Gamma spec. LCS contains: Am-241, Cs-137, and CG-60 
Reviewed By: ______ __,;;i/,'--"='---~-===---------- Date: 1 (}. llj . 0). . 
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----------·~---·-----,--·~i--r--~~~1---~i---r--t--r--+-~··~-l---~,-+-l----------
---·---------1----1~---1·--- ----t-~-t---1--'-+-+----11--+-:---;j+---+-4-----
~~m --r--+~--~~--4~-+~-~~~-~~~~;~~--~-~------

~t<~ 
tos-b'Y$ 

--- ----~--+-----II~---~----I·--~---~--1---1·----t---~~-~---------
-------1--------t----- -+-~1--f--''7'-1--~-1--1----·-· 
----l-----l~-l--+--·l----i----t--~-l---1---r---l---r--~·!_~----~-~------·-l 
---~----~---.---~~--,-·-----~----~----4--~--+---11--~-~-t---------r----~---
--l---+-1-~-~--+----1------1----l---1- --l--...;·"-;.4----:-- --------·· 
.,..--11-----1-'--·-- -----1-.:......---~--;:. __ , ___ , __ -"-.·1----1--t-.:.----·· 

--:~---I--------+-----I------L--i·--t--l---l-----l-.:...--t--1--J~-- --'-1!---.:.....-1--r-----"-··· 

1-- ..LIOhti, --· 
\ . fl ~-~-----~-

.I 



.G ___ E __ L_O ___ R .. G __ ,AN __ .• IC li:X'J.ll.A.CTlQN tHACKER FO-RM 

! 
unrcu II nl .. ~tC, ,-... SOLVENT J-lYl'S C!l2C12= 

· .]!!!:___'?do ............ 1} j....!.!ll!;!eJIIIII!!!!!JO!i.:~ !'.~.u:-.:q<,:a}-'1--J...,T!.!!Dlne~o!!!!ll>...: ----J 
llllsll'ix: \II 13) 0~ Acetone: tA ~Sl booe\lllto: 
RietoMo:dlod: '\(.tfa. .._ Et!lec;; MtlhMol: 

. ~--

, o.a.s P l\tCeuac• Jl, 
7 OL-0 Ji... .J!I.IJL. 

~ 1-/ 01.-0 <£.. •u 
,'/ - Ol.-0 -E-

OL-O Ji... ·t-01.-0 -U-
OL-0 -n- -I--

U!'l bllllll ol! 7 Flotlail Lot: 
I· 1\ddl.ol: 

Alu.ml11a Lol! I 

Cone. Vol.lllld•ll-tm\1:. I 1.o I 
Couc:.. ,,:_. Vol. .1\dded [ml): L o . ... t 

Cuumttu 

~tuf•liOOI"'bt.•• 

--··------1--:.,...--
------------. -1----1-----t-- --1--f---i-:---1----1---1---1---- ---1--------1- r------
...:..+----\-------11--,-- ----1-----1---11---+- --1---1---l----'-t---.---1--u-------

,---·--·1-------1----1----1--1- --------1----1--tl--~--1----1---1---1-t------
-l---l---l------- ---1--..!-il-----t-- t-------. 

+===~:=============~~======:======:~==::.==~-==~~====~=-·=====~1======,':==~===~===~~==~-r--_ -_ -:;_~,---_ -_ -_ -_ -_-_ ;;~ -_-_tt'""--_-_ -_ -_ -_-_ -_ --~ .. 

'll'Uttu dnt f\n l 



• 
(/. 

' I 

" 1: ' . 

lnlemallab 

Ba:ch Na. JliA 
!:le;x. N<;jfJe.ll Slop: 6135.'103~ 

Frq,e=Vfasl ~'l&mger: Milte&!w.etst'.otl~ ...... 
Project Name: OSS soli sampf'Og 

:Rerord Carter =c~: ER11295tDSSIOA T 
!.agb:>ck Rei. No ·. EROOO 
Servi::e Order No. CF032-<l2 

Location Tech Area 

Building 6501 Room 
ER Sample IDa 

Sample N:>.-Fraclion SOI!lj)le locallon Oetal 

05966&-001 6S01E/1025-5P1-BH1-//-S 

()59669-001 6501EI1025-SP1-BH1·/~-S 

059670.001 65ll1 W!1026·5P1-BH.t'i.i 

059671.001 6501Wi102€-SP1-BH1-/7..S 

05£66$-002 650lEI1025-5PI-BHf.J FS 

~59669-C02 6~01EI1025-SP1-5H1-/IrS 

OS967G-002 6SOIWi102€-SP1-BH (.j :§' 
05967'·002 6501W!1026-SP"-BW/";S 

059672.001 6501W/1026-5P1-BH1-T8 

Attachment 6 
Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SMOU!o 

Date Sam~les Sh~ Iff· W • <:> Z.. Projecli.askNo. ~< ~-03.02_ 
aiTierii'VayM f.;o, ~ Z-~.., t:J Z s~~~ 

lab Conla::l: E:lie Keot 803-555-8171 Con~-~~ 
lab Dest naticn: GEl 51¥~~ 6~ .,;Air¥1(. SilO Coolac11P1cne: Pam P"IS!an1505- 8A4-31 B5 

SeoolieJ>C'ttoSMO: Weno_y_Palencla 505-844-3132 

Reference LOV(available at SMO) 
Pu..,-p ERSite Dale."rlme{hr) Sa"""" Container PreSBt"V· CDIJectlon Sample 

Dep!ll(lt) No. Collected Malrtx Type Volume alive Melhod Type 

II' ~ IR-"·~3£ s A.S 4oz 4c G SA 

}( . .' .v l~19·t1; /rn' it:; s AS - 4c G SA 

12'5 ~ M~ffi-;5 s A.S -4oz 4c G SA 

J7' }- lg.yt-o~}JI/45 s t.S 4<>% 4c G SA 

II' ~ 'r~r-n/a_1.-«J s G 4oz <c G SA 

I !.t' ~t.t rf./9-1}2 /io;l"J s G 4oz 4c G Sl'. 

I.:J' 5 ~ ~ [~-/4-o;Ji-..;M s G 4:U: 4c G SA 

n· lvv-.,_J'j L<J sc s G Loz 4c G SA 

-" 1~--19-o~!J5M DIW G 3x4Clml HCL G TB , 

AR/COC 605648 
IL::::J•••~••• Uo~ 

-Send prelimlnarylcapy r :1'1 1e: Wency PalEncia 

505-844-3132 

~~:odllyCOCNo.: 
lldaUon lk!lllftd 

BiD To:sondia NoflonoJ Lobo (Accou,.. ...,.,., 

P.O. Boc aO!I IllS 0154 

-oque,,....to·~l54 p--& Method Lab Sample 

Recluestod 10 

voc (82608) 

VOCj82.E<lB' 

YOC (82608) 

vocj_e2601l> 

see below lor l!_arame!e•. ~ 

see below f~· parameter. 

see be!:>w ror ll_arameter. 

see below ror~eler. 

voc (82608) 

RMMA [lYes :1-lo Ref. No. Sample Tracking SmoUse Spocfallnstructlons/QC Requlnrmentll Abnormal 
Silmflh Dls1>0sal cJRerum lo CUenl l.;._j Disposal by lab Dale Entered(mmlddlyy) r:£},;rj /o;) EDD 0Yee 0No Conditions 011 
Turnaround Time l" Normal URush E'~le-edi>'r. ~ Lewl C Pac:kage ~Yes 0Ho Recejpl 
Return SamPleS 8\'-; l"''EiofRLoh: )0Ciri15. •s~tnd report to: ~ svoc (8Z70C) 

N•me Signalure lnll CompanyfOrganlzatkn'PhoneiCellular Mike Sanders PCBs(8082)Crtl+(7191) 

Sample J.Lee (/.lJ.£:J /._ ~~ Weston/61351505-284-33()9 Depi8135JMSif0119 HE(8330 Lab Use 
Team W.Gibson tJ;f' 1'/JJ.LJJJJ'!Jd;.,~ f1..l:ffi 1\101.1161351505-645-3267 Phme/505-28412418 T01al Cyerjde(90101 

Members G.CkJfntans lk2-;J.I.-~' '--" ~ ShawJ6135/505-2&1-3309 RCRA Metas(602C,7000, 
/ 74711 

I .Relinqulste:l bY.<-'" •'. A L ...£/. -.: 
•Please Jist u ._...,. repr>11.. Gross alp'>albeta (600} 

Org.btJt' Date 4'/Jflqr:_ Tine_[ & 'W 1-t.Rolinquished by _Q!l!, Dare Time 
1. Received by ~'Z~ ~ Org.,r,;'1f'I.-Dote-Hlf'leZ.Time 'it.-..n 4. Received by -~ Da!e Ttme 
2.RBilnq,lshed IW-'"...-. IJ 'JY ~ .evtn Oro . .Z:/77 DatiJ(IfifNn_ fue 1~i'ii? S.Rellnc:ulshed by Ory. Dale 11me 
2. Reoer1ed'5V -.. .,., 

Org. Date v T.me 5. Receill8c' by Dry . Dale T""" 
3.Reirqul$hed by 01'!1. Oa!e Tlmo S.Relnqulshed by Or g. Dale Tine 
3. Received by Org. Date Tlt!lo 6. Received by Otg. Oala Time 



Project Leader _C_OLUNS _______ _ 

Contract VerifiCation Review (CVR) 

Project Name OSS SOIL SAMPLING Case No. 7223_02..03.02 

~OCNo._~~~---------- ~a~~lab_G_E_L __________________ ___ 
SDGNo._§ __ 7~----------------

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

1.0 ~alvsls ReQuest and Chain of Custody Record and log-In lnformslion 
line Complete? Resolved? 
No. Item Yes No If no explain Yes No 

1.1 All item& on COC coJ'Tli)le1e - data entry clerk initialed and dated X 
1.2 Container type(s) conect for analyses reQUeSted X 
1.3 S8mpla volume adeQuate tort and types of analvses rllCiuasted X 
1.4 Preservative conect for analYses ~ted X 
1.6 Custody records continuous and complete X 
1.6 lab sample number( a) provided and SNL sample number(s) c:nm 

referenc:ed and correct 
X 

1.7 Dele 18111~~ received X 
1.8 Condition upon receipt information pltlllidecl X 

2.0 Analvtlcal Laboratorv R_§l()rt 
line Complete? Resolved? 
No. Item Yes No If no &xPialn Yes No 

2.1 Data reviewed alanature X 
2.2 Method reference numberts) comDiele and correct X 
2.3 QC analYsis and acoeotance Omits provided (MB LCS Replicate) X 
2.4 Matrix IIIJikelmstrlx lllike CIUillicate data _provided (if reQuested} X 
2.5 Detection limla orovJdecl: PQL and r.tDI.jor IDL}, MDAandk X 
2.6 QC IBich numbers llrOYided X 
2.7 Dlkitlon factDrs orovlded and all dllullon levels reported X 
2.8 Data reoorted In aDOroDrlate unlls and uslna correct slanlllcant liauras X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable}~ 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold limes met X SVOC & HE SAMPLES RERUN PAST HOLDING X 

TIME DUE TO LCS FAILURES 
2.13 Conllaclual~ qualifiers movided X 

,.Z.14 All result and TIC (if requested] data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample ID No.JFrac:llon(s) and Analysis 

3.1 Ant reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? lnorganlcs and metals reported as ppm (mgJIIter or mg/Kg)? 
Trllium reportsd in plcocurlea per liter with peroent moisture for soil samples? Units 
conslsl8nt between QC saii!Pies and samPle data 

3.2 Cuantitation limit met for an samplel X 

3.3 kx:AJraq X PHENOL FAILED RECOVERY UMITS FOR SVOC LCS 
a) L.aboratoly control samples accuracy reported and met for al samples TETRYL & 4-AMIN0-2,8-DINITROTOLUENE FAILED 

RECOVERY UMITS FOR HE LCS. 
b) SurYOg8te data reported and met for au organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X ARSENIC FAILED RECOVERY UMITS 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samp(es 

b) Matrix spike duplicate RPD data reported and met ror all organic samples X 

3.5 Blank data X 818(2-EniYLHEXYl)PHTHAl.ATE & DIETHYLPHTHAI.A TE 
a) Method or reagent blank data reported and met for aH samples DETECTED IN SVOC BLANK 

CYANIDE DETECTED IN BLANK 

b) Sampling blank (e.g., field, trlp, and equipment) data reported and met X 

3.6 Contraclual qualftel'8 provided: • J"- estimal8d quantity;-·a· -analyte found in method X 
blank above the MDL for organic or above the PQL for inorganic; ·u·-analyte 
undeteclad (results are below the MDL, IDL, or MDA {radiochemical)); "H"-analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet ftaming for gross alpha/beta X 

3.8 Namttive included, correct, and complete X 

3.9 Second column conflnnalion data provided for methods 8330 (high explosives) and X 

8082 (pestlcidesiPCBs) 



Contract Verification Review (ConUnued) 

4 0 Calibration and Validation Documentation 
Item Yes No Commenla 

1.4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour lune che<:k provided X 

b) Initial calibration provided X 

c) Continuing caliblatlon provided X 

d) Internal standard perfonnance data provided )( 

e) lnslrument run logs provided X 

4.2 GC/HPLC (8330 and S010 and 8082) I 

a) lnillal calibration pi'OYided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.31norganlcs (metals) 

a} Initial calibration provided X 

b) Continuing calibratiOn provided X 

c) ICP lnterferance check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. Ust only sampleslfractlons for which deficiencies have been noted. 

SamplaiFraction No. Analysis 

Were deficiencies unresolved?.,. Yes 

Based on the review, lhla data packaoe ill comple\9. .,. No 

If no, provide: nonconformance report or correction request number---- anct date correction request was submitted:;:;..------

Reviewe<!by: \N 1 pp,Q Q~ Date: 10-3-2002 Closed by:. ________ .Date: _____ _ 



ANNEX D 
DSS Site 1026 

Risk Assessment 



RISK ASSESSMENT FOR DSS SITE 1026 12/112003 
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111.1 Introduction ..................................................................................................... D-5 
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Vl.1 Introduction ................................................................................................... D-1 0 
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DSS SITE 1026: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1026, the Building 6501 west septic system, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area (TA)-111 on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The septic system consisted of a septic tank connected to a single seepage 
pit. Available information indicates that Building 6501 was constructed in 1957 (SNUNM March 
2003), and it is assumed that the septic system was also constructed at that time. In June 
1991, the west septic system discharges were routed to the City of Albuquerque sanitary sewer 
system (Jones June 1991 ). The old septic system line was disconnected and capped, and the 
system was abandoned in place concurrent with this change (Romero September 2003). 

Environmental concern about DSS Site 1 026 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the seepage pit at 
this site. Because operational records are not available, the investigation for this site was 
planned to be consistent with other DSS site investigations and to sample for the COCs most 
commonly found at similar facilities. 

The ground surface in the vicinity of DSS Site 1 026 is flat to very slightly inclined to the west. 
The closest major drainage lies south of the site and terminates in the playa just west of KAFB. 
No springs or perennial surface-water bodies are located within 2.6 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. Infiltration 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 (SNUNM March 1996). Most of the area immediately surrounding DSS 
Site 1026 is unpaved with minor native vegetation, and no storm sewers are used to direct 
surface water away from the site. 

DSS Site 1 026 lies at an average elevation of approximately 5,439 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, andgravels. The depth to groundwater is approximately 514 feet below ground 
surface (bgs). The direction of groundwater flow is to the west in this area (SNUNM March 
2002). The nearest groundwater monitoring wells are approximately 3,200 feet northwest of the 
site at the Mixed Waste Landfill. The nearest production wells are northwest of the site and 
include KAFB-4 and KAFB-11, which are approximately 3.4 and 3.6 miles away, respectively. 

II. Data Quality Objectives 

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

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COGs at DSS Site 1026 was effluent discharged to the environment from 
the seepage pit at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 026 
Sampling Potential COC 

Area Source 
Soil beneath Effluent discharged 
the septic to the environment 
system from the seepage pit 
seepage pit 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COG releases to 
the environment 
from effluent 
discharged from 
the seepage pit 

The baseline soil samples were collected in one location at DSS Site 1026 with a Geoprobe™ 
from two 3-foot-long sampling intervals at the boring location. Sampling intervals started at 
12 and 17 feet bgs in the single seepage pit boring. The soil samples were collected in 
accordance with the procedures described in the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001 ). Table 2 summarizes the types of confirmatory and QA/QC samples 
collected at the site and the laboratories that performed the analyses. 

The DSS Site 1 026 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Radiation Protection Sample Diagnostics (RPSD} Laboratory. Table 3 summarizes 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1026 

Sample Type VOCs 
Confirmatory 2 
Duplicates 0 
EBs and TBs (VOCs only) 1 
Total Samples 3 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
0 
0 
2 

GEL 

= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
=Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 

PCBs 
2 
0 
0 
2 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
0 0 0 0 0 
2 2 2 2 2 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/Beta 

2 
0 
0 
2 

GEL 

~ 
CIJ 
7': 
>--
CIJ en 
tT:I en 
CIJ 

~ 
6 
~ 
0 
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CIJ 
CIJ 
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Table3 
Summary of Data Quality Requirements for DSS Site 1026 

Analytical . 
Method3 Data Quality Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EPA Method 8330 
RCRA metals Defensible 2 None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound: 
VOC = Volatile organic compound. 

the analytical methods and the data quality requirements from the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001). 

The QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of one trip blank (for VOCs only). No significant QA/QC problems were identified in 
the QA/QC sample. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1026 proposal for no further action (NFA). The gamma spectroscopy data 
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from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1026 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001) identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual model for DSS Site 1 026, which is presented in Section 4.0 of the 
associated NFA proposal. The quality of the data used to specifically determine the nature, 
migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 026 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COGs and potential degradation products at DSS Site 1026. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 026 was deactivated in the early 1990s when Building 6501 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COGs that may have been introduced into the subsurface via the septic 
system at this site was therefore dependent upon the volume of aqueous effluent discharged to 
the environment from this system when it was operational. Any migration of COGs from this 
site after use of the septic system was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COGs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1026. 
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111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath 
the effluent release point in the seepage pit at the site to assess whether releases of effluent 
from the septic system caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 12 and 17 feet bgs 
beneath the seepage pit. Sampling intervals started at the depths at which effluent discharged 
from the seepage pit would have entered the subsurface environment at the site. This 
sampling procedure was required by New Mexico Environment Department (NMED) regulators 
and has been used at numerous DSS sites at SNUNM. The baseline soil samples are 
considered to be representative of the soil potentially contaminated with the COGs at this site 
and are sufficient to determine the vertical extent, if any, of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1026 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, COGs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COGs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

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

Table 4 lists the nonradiological COGs and Table 51ists the radiological COGs for the human 
health risk assessment at DSS Site 1 026. All samples were collected at depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. All tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COGs at DSS Site 1026 occurred in the. subsurface soil resulting from 
the discharge of effluents from Building 6501 to the septic tank and seepage pit. Wind, water, 
and biota are natural mechanisms of COC transport from the primary release point. Because 
the discharges would have been to the subsurface, wind and surface water are considered to 
be of low significance as transport mechanisms at this site. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1 026 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF Log K0 w 

(All Samples) Concentration Background (maximum (for organic 
coc (mg/kg) (mg/kg)a Screening Value? aquatic} COCs) 

Inorganic 
Arsenic 2.35 J 4.4 Yes 44c -
Barium 98.3 J 214 Yes 170d -
Cadmium 0.223 0.9 Yes 64C -
Chromium, total 13.2 15.9 Yes 16C -
Chromium VI 0.0266e 1 Yes 16C -
Cyanide 0.356 J NC Unknown NC -
Lead 5.39 11.8 Yes 49C -
Mercury 0.00263 J <0.1 Unknown 5,500C -
Selenium 0.395 J <1 Unknown aoo1 -
Silver 0.0323 J <1 Unknown 0.5c -
Organic 
bi~{2-Ethylhexvl) phthalate 0.0726 J NA NA 8519 7.6h 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1989. 
hMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 

mg/kg 
NA 

= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

Yes 

J = Estimated concentration. 
NC 
NMED 
SNUNM 

= New Mexico Environment Department. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 

= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1026 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Equal to the 
Activity SNLJNM Background Applicable SNLJNM 

(All Samples) Activity Background BCF 
coc (pCi/g) (pCi/g)a Screening Value? (maximum aquatic) 

Cs-137 ND (0.03) 0.079 Yes 
Th-232 0.74 1.01 Yes 
U-235 ND (0.22) 0.16 No 

J:!-238 -- _f\1_[)_ {Q]1 ) 
-~--

1.4 -'---- Yes 
-·-··- --------

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () =Not detected at or above the MDA, shown in parentheses. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

900C 
900C 

3,oooc 
3,oooc 

Is COCa 
Bioaccumulator?b 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 

-------- --

~ 
Cl.l 
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Cl.l 
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Cl.l 
Cl.l 
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Water at DSS Site 1026 is received as precipitation (approximately 8.1 inches annually) that will 
either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. Infiltration 
at the site is enhanced by the sandy texture of the soil. However, because it is estimated that 
95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration, the 
depth of percolation of this water into the soil is limited, and the potential for further downward 
movement of COCs through leaching is low. Because groundwater at this site is approximately 
514 feet bgs, the potential for COCs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

COCs can enter the food chain through uptake by plants. Once in the food web, COCs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because the COCs at DSS Site 1026 are located at 
depths greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain 
transport is not expected to be a significant transport mechanism at this site. 

The COCs at DSS Site 1 026 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COCs are elemental in form and 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. However, because of the aridity of the environment at this site and the lack of 
potential contact with biota, none of these mechanisms is expected to result in significant losses 
or transformations of the inorganic COCs. The radiological COC (U-235) will undergo decay to 
stable isotopes or radioactive daughter elements. However, because of the long half-life of this 
radionuclide, this mechanism will not result in significant loss or transformation. 

The single organic COC at DSS Site 1 026 (bis[2-ethylhexyl] phthalate) 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 inpludes 
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, the aridity of the environment, and the lack of potential contact with biota, none of 
these mechanisms is expected to result in significant losses or transformations of this COC. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1026. COCs 
at this site include radiological and nonradiological inorganic analytes and one organic analyte. 
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 groundwater at this site is highly unlikely. The potential for transformation of inorganic 
COCs is low and loss through decay of the radiological COC is insignificant because of its long 
half-life. 
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Table 6 
Summary of Fate and Transport at DSS Site 1 026 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

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

Step 4. Toxicological parameters are identified and referenced for COGs 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 COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 026. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 
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Vl.3 Step 2. Pathway Identification 

DSS Site 1026 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both non radiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for 
the non radiological COGs because of the potential for the receptor to be exposed to 
contaminated soil. No water pathways to the groundwater are considered. Depth to 
groundwater at DSS Site 1026 is approximately 514 feet bgs. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential land
use scenarios. Figure 1 shows the conceptual site model flow diagram for DSS Site 1026. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 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. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section V1.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological COGs that exceed the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 
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Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1026 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, four constituents do not have quantified 
background screening concentrations. One constituent was an organic compound that does 
not have a corresponding background screening value. 

For the radiological COGs, one constituent (U-235) exhibited an MDA value greater than its 
background screening level. 

V1.5 Step 4. Identification of Toxicological Parameters 

Table ?lists the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values for nonradiological COGs presented in 
Table 7 were from the Integrated Risk Information System (IRIS) (EPA 2003), the Health 
Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000), and the EPA 
Region 6 (EPA 2002a) and Risk Assessment Information System (ORNL 2003) electronic 
databases. Dose conversion factors used in determining the excess TEDE values for 
radiological COGs for the individual pathways were the default values provided in the RESRAD 
computer code (Yu et al. 1993), which include the Federal Guidance Report 13 Mortality Tables 
(EPA September 1999) and its 2002 updates. 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for industrial and residential land uses. The 
incremental TEDE and incremental estimated cancer risk are provided for the background
adjusted radiological COGs for both the industrial and residential land-use scenarios. 

Vl.6.1 Exposure Assessment 

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

Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented. 
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Table 7 
Toxicological Parameter Values for DSS Site 1026 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-dt1 

Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
bis(2-Ethylhexyl) phthalate 2E-21 - 2E-21 - 1.4E-21 

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D =Not classifiable as to human carcinogenicity. 
CToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
eroxicological parameter values from HEAST (EPA 1997a). 
~Toxicological parameter values from EPA Region 6 (EPA 2002a). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
ASS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)"1 = Per milligram per kilogram day. 
NMED = New Mexico Environment Department. 
ORNL = Oak Ridge National Laboratory. 
RfDinh =Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh =Inhalation slope factor. 
SF 0 = Oral slope factor. 

=Information not available. 

SFinh 
(mg/kg-d)-1 

-
-
-
-

1.4E-21 

Cancer 
Classb ABS 

D 0.1d 
D 0.01d 
D 0.01d 
D 0.01d 

- 0.019 

~ ...... 
CIJ 
~ 

>CIJ 
CIJ 
tr1 
CIJ 
CIJ 

~ z ...., 

~ 
~ 
u 
CIJ 
CIJ 
CIJ 

~ 
...... 
0 
N 
0\ 

...... 
t2 ...... ....... 
N 

8 
1.;.) 



RISK ASSESSMENT FOR DSS SITE 1026 1211/2003 

Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.00 for the DSS Site 1026 non radiological COGs and an estimated 
excess cancer risk of 4E-1 0 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 9 shows neither a quantifiable HI nor an estimated excess 
cancer risk for the designated industrial land-use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 8.6E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (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 DSS Site 1026 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 1.0E-7. 

For the nonradiological COGs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 2E-9 (Table 8). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA {1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 9 
shows that for the DSS Site 1 026 associated background constituents, there is no quantifiable 
HI or estimated excess cancer risk. 

For the radiological COGs, the incremental TEDE for the residential land-use scenario is 
2.2E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 026 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1026 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 3.0E-7. The excess cancer risk from 
the nonradiological and radiological COGs 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 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section Vl.9, Summary. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the non radiological COGs under the industrial land-use scenario, the HI is 0.00 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 4E-10. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determined risks considering 
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Table 8 
Risk Assessment Values for DSS Site 1026 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Cyanide 0.356J 0.00 - 0.00 -
Mercury 0.00263J 0.00 - 0.00 -
Selenium 0.395 J 0.00 - 0.00 -
Silver 0.0323 J 0.00 - 0.00 -
bis(2-Ethylhexyl) phthalate 0.0726 J 0.00 4E-10 0.00 2E-9 

Total 0.00 4E-10 0.00 2E-9 

aEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 9 
Risk Assessment Values for DSS Site 1026 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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background concentrations of the potential nonradiological COGs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COGs there is neither a quantifiable HI nor an estimated excess cancer risk. 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 quantifiable background screening 
values are assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 3.79E-10 for the industrial land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health from 
nonradiological COGs considering an industrial land-use scenario. 

For radiological COGs under the industrial land-use scenario, the incremental TEDE is 8.6E-3 
mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 1.0E-7. 

For the nonradiological COGs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guidance. The estimated excess cancer risk is 2E-9. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COGs there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 1.64E-9 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health from 
nonradiological COGs considering a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
2.2E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 3.0E-7. 

V1.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1026 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 1026. 

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. Because the COGs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 
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An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a) and Risk Assessment 
Information System (ORNL 2003). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average U.S. 
population (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 conclusion reached. 

Vl.9 Summary 

DSS Site 1 026 contains identified COGs consisting of some organic, inorganic, 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, .calculations for 
nonradiological COGs show that for the industrial land-use scenario the HI (0.00} is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 4E-1 0. 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 HI is 0.00 
and the incremental estimated excess cancer risk is 3. 79E-1 0 for the industrial land-use 
scenario. Incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-9. 
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Thus, excess cancer risk was also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
incremental excess cancer risk was 1.64E-9 for the residential land-use scenario. Incremental 
risk calculations indicate insignificant risk to human health for the residential land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COGs are 
much lower than EPA guidance values; the estimated TEDE is 8.6E-3 mrem/yr for the industrial 
land-use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding incremental estimated cancer risk value is 1.0E-7 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete Joss of institutional controls is 2.2E-2 mrem/yr with an 
associated risk of 3.0E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1026 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 10. \ 

Table 10 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1026, Building 6501 West Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 3.79E-10 1.0E-7 1.0E-7 
Residential 1.64E-9 3.0E-7 3.0E-7 

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 either the industrial or residential land-use scenario. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1026. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment, 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. 
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Vll.2 Scoping Assessment 

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

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1026 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COGs are 
considered to be COPECs. 

Vll.2.2 Bioaccumulation 

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

Vll.2.3 Fate and Transport Potential 

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

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

12/112003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 SWMUIAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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·Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
lnqestion of contaminated soil lnqestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 

qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000}. 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993}. RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED / =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor hEF) 
I =--------------~~~~=-

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =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 (m3/kg) 
BW = Body weight (kg) -
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ ___ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

1211/2003 

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}: 

where: 

C *IR*EF*ED I = ----"w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 
IRi =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 chemicals with a Henry's Law constant greater than 1 x1 o-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 2soa.b 52 wk/yr)a,b 3soa.b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,ssoa.b 2s,ssoa.b 25,ssoa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,12sa.b 10,95oa.b 10,9soa.b 

(=ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Child a,b 
100 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1 .36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,3QOd,e 10,95oe 
Mass Loading for Inhalation gfm3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables -

(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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1.0 PROJECT BACKGROUND 

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

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 1 01 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/ Hazardous Waste Bureau 
(HWB) regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

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

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, syepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than ohe individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 

( 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Charactefizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1027: BUILDING 6530 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1027, the Building 6530 septic 
system. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1027. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6530 septic system, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment, and septic system discharges are now directed to the City of Albuquerque sewer 
system. 

Review and analysis of all relevant data for DSS Site 1 027 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1027 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1027 is located in SNUNM Technical Area (TA)-111 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1 ). The abandoned septic system consists of a septic tank, distribution box, 
and two seepage pits (Figure 2.2.1-2). The septic tank is situated approximately 90 feet 
northeast of Building 6530 and 30 feet west of Building 6536. The septic tank discharged to 
two, 5-foot-diameter and 15- to 20-foot-deep seepage pits located approximately 11 0 and 
150 feet north of Building 6530 (Figure 2.2.1-2). The septic system received discharges from 
Building 6530 approximately 90 feet to the south. 

A field inspection in July 1999 located only the septic tank, distribution box. and southern 
seepage pit. Backhoe excavation in September 2002 located a portion of the drain line from the 
distribution box to the northern seepage pit, but not the seepage pit itself. The northern 
seepage pit may have been removed during construction of a large water tank in that vicinity. 
Construction details are based upon engineering drawings (SNUNM May 1992), site 
inspections, and a backhoe excavation of the system. 
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The surface geology at DSS Site 1 027 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1027, 
which typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). 

The site lies at an average elevation of approximately 5,404 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 480 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west-northwest in this area 
(SNUNM March 2002). The nearest production wells to DSS Site 1027 are KAFB-4 and 
KAFB-11, approximately 2.8 and 3.2 miles northwest of the site, respectively. The nearest 
groundwater monitoring wells are TAV-MW2, approximately 1,100 feet to the east, and 
TAV-MW5, approximately 800 feet northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6530, currently known as the "Plasma Materials 
Research Facility," was constructed in 1960 (SNUNM March 2003), and it is assumed that the 
septic system was constructed at the same time. Because operational records are not 
available, the investigation of the site was planned to be consistent with other DSS site 
investigations and to sample for the COCs most commonly found at similar facilities. 

In June 1991, Building 6530 was connected to an extension of the City of Albuquerque sanitary 
sewer system (Jones June 1991 ). The old septic system line was disconnected, capped, and 
abandoned concurrent with this change (Romero September 2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 027 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1 027 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Four assessment investigations have been conducted at this site. Waste characterization 
samples were collected from the septic tank in late 1990 or early 1991 , September 1992, and 
June 1995 (Investigation 1 ). In April and May 2002, a passive soil-vapor survey was conducted 
to determine whether areas of significant volatile organic compound (VOC) contamination were 
present in the soil around the seepage pits (Investigation 2). In September 2002, a backhoe 
was used to physically locate the buried northern seepage pit drain line, but the northern 
seepage pit itself was not found (Investigation 3). In September 2002, near-surface soil 
samples were collected from one boring drilled through the center of, and beneath, the southern 
seepage pit, and one boring at the assumed location of the northern seepage pit 
(Investigation 4). Investigations 2, 3, and 4 were required by the NMED/HWB to adequately 
characterize the site and were conducted in accordance with procedures presented in the SAP 
(SNUNM October 1999) and FIP (SNUNM November 2001) described in Chapter 1.0. These 
investigations are discussed in the following sections. 

3.2 Investigation 1-Septic Tank Sampling 

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

As part of the SNUNM Septic System Monitoring Program, waste characterization 
samples were collected from the Building 6530 septic tank in late 1990 or early 1991 (SNUNM 
April 1991 ), August 20, 1992 (SNUNM June 1993), and July 5, 1995 (SNUNM December 
1995). An aqueous sample collected in 1991 was analyzed for VOCs, metals, oil and grease, 
phenolics, and gross beta activity. A sludge sample collected in August 1992 was analyzed for 
radionuclides including gross alpha/beta activity, gamma spectroscopy, anc;l tritium. Aqueous 
and sludge samples were collected in July 1995. The 1995 aqueous sample was analyzed for 
VOCs, semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), 
total metals, phenolitic compounds, nitrates/nitrites, formaldehyde, fluoride, oil and grease, and 
radionuclides including gross alpha/beta activity, gamma spectroscopy, and tritium. The 1995 
sludge sample was analyzed for VOCs, SVOCs, pesticides, PCBs, metals, isotopic plutonium, 
isotopic strontium, isotopic thorium, isotopic uranium, and other radionuclides by gamma 
spectroscopy. The analytical results are presented in Annex A. All samples were analyzed at 
off-site laboratories, although a fraction of each sample was also submitted to the SNUNM 
Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis 
prior to off-site release. 

On March 13, 1996, the residual contents, approximately 585 gallons of waste and added water, 
were pumped out and managed according to SNUNM policy (Shain August 1996). 
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3.3 Investigation 2-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor survey was conducted in the Building 6530 seepage 
pit area. This survey was required at this site by NMED/HWB regulators and was conducted to 
determine whether significant VOC contamination was present in the soil at the site. 

3.3.1 Passive Soil-Vapor Sampling Methodology 

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

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

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W .L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOCs of interest are reported as mass (expressed in micrograms [J..tg)} of the individual VOCs 
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were 
documented and handled in accordance with applicable SNUNM operating procedures. 

3.3.2 Soil-Vapor Survey Results and Conclusions 

A total of five GS passive soil-vapor samplers were placed in the seepage pit areas of the site 
(Figure 2.2.1-2). Samplers were installed at the site on April 25, 2002, and were retrieved on 
May 10, 2002. Sample locations are designated by the same six-digit sample number both on 
Figure 2.2.1-2 and in the analytical results tables presented in Annex B. 

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

3.4 Investigation 3-Backhoe Excavation 

On September 18, 2002, a backhoe was used in an attempt to determine the location, 
dimensions, and average depth of the DSS Site 1 027 northern seepage pit. The southern 
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seepage pit was intact and exposed at the ground surface. The excavation uncovered a portion 
of the drain line from the distribution box to the northern seepage pit; however, the seepage pit 
itself was not located. The northern seepage pit may have been removed during construction of 
a large water tank in that vicinity. The southern seepage pit was found to be 5 feet in diameter 
with a depth of at least 20 feet bgs. No visible evidence of stained or discolored soil or odors 
indicating residual contamination was observed during the excavation. 

3.5 Investigation 4-Soil Sampling 

Once the southern seepage pit was located and a location approximated for the northern pit, 
soil sampling was conducted in accordance with the rationale and procedures in the SAP 
(SNUNM October 1999). On September 18 and 19, 2002, soil samples were collected 
from boreholes drilled through the seepage pits. Gravel aggregate was encountered 
approximately 15 feet bgs at the northern seepage pjt location. It was decided that this 
gravel represented the seepage pit base. The sampling intervals therefore started at 15 and 
20 feet bgs. Soil boring locations are shown on Figure 2.2.1-2. Figure 3.5-1 shows backhoe 
excavation and soil sampling activities at DSS Site 1027. A summary of the boreholes, sample 
depths, sample analyses, analytical methods, laboratories, and sample dates are presented in 
Table 3.5-1. 

3.5.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In the boreholes 
drilled through the center of the seepage pits, the shallow sample interval started at the 
estimated base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval 
started 5 feet beneath the top of the upper interval. Once the auger rig had reached the top of 
the sampling interval, a 3-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube lined 
with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically 
driven downward 3 feet to fill the tube with soil. 

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

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

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 1 027 soil samples are summarized 
in Table 3.5-1 . 
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Figure 3.5-1 
Collecting soil samples at the southern seepage pit location and 

excavating for the northern seepage pit at DSS Site 1027, Building 6530 septic system. 
View to the southeast. September 18, 2002 
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Table 3.5-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for DSS Site 1027, 

Building 6530 Septic System Soil Samples 

Number of Top of Sampling 
Borehole Intervals in each Total Number of 

SamplinQ Area Locations Borehole (ft bgs) Soil Samples 
Seepage Pits 2 SP1: 20 and 25 4 

SP2: 15 and 20 
2 SP1: 20 and 25 4 

SP2: 15 and 20 
2 SP1: 20 and 25 4 

SP2: 15 and 20 
2 SP1 : 20 and 25 4 

SP2: 15 and 20 
2 SP1: 20 and 25 4 

SP2: 15 and 20 
2 SP1: 20 and 25 4 

SP2: 15 and 20 
2 SP1: 20 and 25 4 

SP2: 15 and 20 
2 SP1: 20 and 25 4 

SP2: 15 and 20 
2 SP1: 20 and 25 4 

SP2: 15 and 20 

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
tt = Foot (teet). 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 

Total Number 
of Duplicate Analytical Parameters and Analytical Date Samples 

Samples EPA Methodsa Laboratory Collected 
0 VOCs GEL SP1: 09-18-02 

EPA Method 8260 SP2: 09-19-02 
0 SVOCs GEL SP1: 09-18-02 

EPA Method 8270 SP2: 09-19-02 
0 PCBs GEL SP1: 09-18-02 

EPA Method 8082 SP2: 09-19-02 
0 HE GEL SP1: 09-18-02 

EPA Method 8330 SP2: 09-19-02 
0 RCRA Metals GEL SP1: 09-18-02 

EPA Methods 6020/7000 SP2: 09-19-02 
0 Hexavalent Chromium GEL SP1: 09-18-02 

EPA Method 7196A SP2: 09-19-02 
0 Total Cyanide GEL SP1: 09-18-02 I 

EPA Method 9012A SP2: 09-19-02 
0 Gamma Spectroscopy RPSD SP1: 09-18-02 

EPA Method 901.1 SP2: 09-19-02 
0 Gross Alpha/Beta Activity GEL SP1: 09-18-02 

EPA Method 900.0 SP2: 09-19-02 ! 

= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 

PCB 
RCRA 
RPSD 
SP1 
SP2 
svoc 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Southern seepage pit borehole. 
= Northern seepage pit borehole. 
= Semivolatile organic compound. 
= Volatile organic compound. 



3.5.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 027 are presented and discussed 
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 

VOC analytical results for the four soil samples collected from the two seepage pit boreholes 
are summarized in Table 3.5.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.5.2-2. Acetone was detected in the two samples from the southern 
seepage pit borehole. 2-Butanone was also detected in both of the southern seepage pit 
borehole samples and in the 15-foot-bgs sample from the northern seepage pit borehole. 
Acetone and 1,2-dichloropropane were also detected in the trip blank (TB) associated with 
these samples. Acetone and 2-butanone are common laboratory contaminants and may not 
indicate soil contamination at this site, even though only acetone was detected in the TB 
associated with these samples. 

SVOCs 

SVOC analytical results for the four soil samples collected from the two seepage pit boreholes 
are summarized in Table 3.5.2-3. The MDLs for the SVOC analyses are presented in 
Table 3.5.2-4. No SVOCs were detected in any of the samples. 

PCB analytical results for the four soil samples collected from the two seepage pit boreholes are 
summarized in Table 3.5.2-5. The MDLs for the PCB analyses are presented in Table 3.5.2-6. 
Aroclor-1260 was detected in the 20-foot-bgs sample from the southern seepage pit borehole. 
No PCBs were detected in any of the other samples. 

HE Compounds 

High explosive (HE) compound analytical results for the four soil samples collected from the two 
seepage pit boreholes are summarized in Table 3.5.2-7. The MDLs for the HE analyses are 
presented in Table 3.5.2-8. No HE compounds were detected in any of the samples. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the four soil samples collected from the two seepage pit boreholes are summarized in 
Table 3.5.2-9. The MDLs for the metals analyses are presented in Table 3.5.2-1 0. None of the 
metal concentrations detected in these samples exceeded their respective NMED-approved 
background concentrations. 
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Record 

Table 3.5.2-1 
Summary of DSS Site 1 027, Building 6530 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (JlQ/kQ) 
Sample 

Number'> ER Sample ID Depth (ft) Acetone 2-Butanone 1 ,2-Dichloropropane 
605670 6530-SP1-BH1-20-S 20 
605670 6530-SP1-BH1-25-S 25 
605670 6530-SP2-BH 1-15-S 15 
605670 6530-SP2-BH1-20-S 20 

Quality Assurance/Quality Control Samples (~giL) 
605670 6530-SP2-TB NA 
605670 6530-SP2-EB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDL =Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
r.tg/L = Microgram(s) per liter. 
NA = Not applicable. 

5.2S 
8.04 

ND (3.52) 
ND (3.52) 

19.~ 
ND (4.5) 

ND ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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8.4 ND (0.49J 
10.6 ND (0.491 

5 ND (0.481 
ND (3.74) ND (0.48 

ND (2.31) 6.63 
ND (2.31) ND (0.25 
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Table 3.5.2-2 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte . (J..tQikg) 
Acetone 3.52-3.59 
Benzene 0.45-0.459 
Bromodichloromethane 0.49-0.5 
Bromoform 0.49-0.5 
Bromomethane 0.5-0.51 
2-Butanone 3.74-3.82 
Carbon disulfide 2.36-2.41 
Carbon tetrachloride 0.49-0.5 
Chlorobenzene 0.41-0.418 
Chloroethane 0.81-0.827 
Chloroform 0.52-0.531 
Chloromethane 0.37-0.378 
Dibromochloromethane 0.5-0.51 
1 , 1-Dichloroethane 0.47-0.48 
1 ,2-Dichloroethane 0.43-0.439 
1, 1-Dichloroethene 0.5-0.51 
cis-1 ,2-Dichloroethene 0.47-0.48 
trans-1 ,2-Dichloroethene 0.53-0.541 
1 ,2-Dichloropropane 0.48-0.49 
cis-1 ,3-Dichloropropene 0.43-0.439 
trans-1 ,3-Dichloropropene 0.25-0.255 
Ethylbenzene 0.38-0.388 
2-Hexanone 3.77-3.85 
4-Methyl-2-pentanone 4.03-4.11 
Methylene chloride 1.35-1.38 
Styrene 0.39-0.398 
1,1 ,2,2-Tetrachloroethane 0.91-0.929 
Tetrachloroethane 0.38-0.388 
Toluene 0.34-0.347 
1,1, 1-Trichloroethane 0.53-0.541 
1 , 1 ,2-Trichloroethane 0.54-0.551 
Trichloroethane 0.45-0.459 
Vinyl acetate 1.78-1.82 
Vinyl chloride 0.56-0.571 
Xylene 0.39-0.398 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
J..Lg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.5.2-3 
Summary of DSS Site 1 027, Building 6530 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 82703 ) 

Numberb ER Sample ID Depth (ft) (J.A.Q/kg) 
605670 6530-SP1-BH1-20-S 20 ND 
605670 6530-SP1-BH1-25-S 25 ND 
605670 6530-SP2-BH 1-15-S 15 ND 
605670 6530-SP2-BH1-20-S 20 ND 

Quality Assurance/Quality Control Sample (J..lg/L) 
605670 6530-SP2-EB NA ND 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
J..lg/kg = Microgram(s) per kilogram. 
11g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.5.2-4 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (f.lg/kg) 
Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(a}pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k}fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis{2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl}ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz( a,h}anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethyl phthalate 18.3 
Di-n-butyl phthalate 24 
Din it ro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl} phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 

Refer to footnotes at end of table. 
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Table 3.5.2-4 (Concluded) 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte {J.tg/kg) 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J..lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.5.2-5 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

PCBs 
(EPA Method 8082a) 

Sample Attributes 
Record Sample 
Number~' ER Sample ID Depth (ft} 
605670 6530-SP1-BH1-20-S 20 
605670 6530-SP1-BH 1-25-S 25 
605670 6530-SP2-BH 1-15-S 15 
605670 6530-SP2-BH1-20-S 20 

Quality Assurance/Quality Control Sample (!-lg/L) 
605670 6530-SP2-EB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
~g/kg = Microgram(s) per kilogram. 
11g/L = Microgram(s) per liter. 
MDL = Method detection limit. 
NA =Not applicable. 

(!-lglkg} 

Aroclor-1260 
7.B 

ND (1) 
ND(1) 
ND (1) 

ND (0.0485) 

ND ( ) = Not detected above the MDL, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.5.2-6 
Summary of DSS Site 1027, Building 6530 Septic· system 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 80823 

Detection Limit 
Analyte (Jlg/kQ) 

Aroclor-1 016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

AU11-03/WP/SNL03:r5398.doc 3-15 840857.03.01 11/13103 11:22 AM 



Table 3.5.2-7 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number" ER Sample ID Depth (ft) 
605670 6530-SP1-BH 1-20-S 20 
605670 6530-SP1-BH 1-25-S 25 
605670 6530-SP2-BH 1-15-S 15 
605670 6530-SP2-BH 1-20-S 20 

Quality Assurance/Quality Control Sample (J.lg/L) 
605670 6530-SP2-EB NA 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
MDL = Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
~tg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected above the MDL. 
S = Soil sample. 
SP = Seepage pit. 
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(EPA Method 8330a) 

(JA.Q/kg) 
ND 
ND 
ND 
ND 

ND 
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Table 3.5.2-8 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, HE Compounds Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 83308 

Detection Limit 
Analyte (~g/kg) 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.5.2-9 
Summary of DSS Site 1027, Building 6530 Septic System, Confirmatory Soil Sampling, Metals Analytical Results 

September 2002 
(Off-Site Laboratory) 

Sample Attributes Metals {EPA Method 6020/7000/7196Aa) (mg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft\ Arsenic Barium Cadmium Chromium Chromium (VI) Lead Mercury Selenium 
605670 6530-SP 1-BH 1-20-S 20 1.78 37 0.223 J (0.49) 9.26 NO (0.0526) 6.46 0.00621 J NO (0.159) 

(0.00958) 
605670 6530-SP1·BH1-25·S 25 1.96 51.1 0.11 J (0.463) 6.09 NO (0.0528 J) 3.08 0.00141 J 0.193 J 

(0.00976) (0.463) 
605670 6530·SP2·BH 1·15-S 15 3.63 66 0.135 J (0.495) 8.88 NO (0.0523 J) 5.12 0.00525 J 0.311 J 

(0.00962} (0.495) 
605670 6530-SP2-BH1-20·S 20 2.46 36 0.226 J (0.476) 8.57 NO (0.0544 J) 9.46 0.00129 J 0.298 J 

(0.00949) (0.476) 
Background Concentration-Southwest 4.4 214 0.9 15.9 1 11.8 <0.1 <1 
Area Supergroupc 
Quality Assurance/Quality Control Sample mg/L) 

605670 6530·SP2·EB NA R NO NO NO 

Silver 
NO (0.0884) 

NO (0.0835) 

NO (0.0893) 

NO (0.0859) 

<1 

NO I NO 0.000767 J NO (0.000313) 0.000882 J 
I (0.00224 (0.005) (0.005) 0.00172 (0.000047) (0.00281) (0.000835) 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 
J ( ) = The reported value is greater than or equal to the MDL but less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable . 
NO ( ) = Not detected above the MDL, shown in parentheses. 
R = Value rejected during data validation. 
S = Soil sample . 
SP = Seepage pit. 

I 

I 



Total Cyanide 

Table 3.5.2-1 0 
Summary of DSS Site 1 027, Building 6530 Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 6020/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.191-Q.204 
Barium 0.0618-0.066 
Cadmium 0.0443-0.0473 
Chromium 0.149-Q.16 
Chromium (VI) 0.0523-0.0544 
Lead 0.263-0.281 
Mercury 0.000933-0.000959 
Selenium 0.15-Q.16 
Silver 0.0835-Q.0893 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Total cyanide analytical results for the four soil samples collected from the two seepage pit 
boreholes are summarized in Table 3.5.2-11. The MDLs for the cyanide analyses are 
presented in Table 3.5.2-12. Cyanide was not detected in any of the samples. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the four soil samples collected from 
the two seepage pit boreholes are summarized in Table 3.5.2-13. No activities above 
NMED-approved background levels were detected in any sample analyzed. However, although 
not detected in three of the four samples, the minimum detectable activity (MDA) for uranium-235 
exceeded the background activity because the standard gamma spectroscopy count time for soil 
samples (6,000 seconds) was not sufficient to reach the NMED-approved background activity 
established for SNUNM soil. Even though the MDA may be slightly elevated, it is still very low, 
and the risk assessment outcome for the site is not significantly impacted by its use. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the four soil samples collected from the two seepage pit 
boreholes are summarized in Table 3.5.2-14. No gross alpha or beta activities above the New 
Mexico-established background levels (Miller September 2003) were detected in any of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 
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Table 3.5.2-11 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012N) 

Number'> ER Sample ID Depth (ft) (mg/kg) 
605670 6530-SP1-BH 1-20-S 20 ND 
605670 6530-SP1-BH1-25-S 25 ND 
605670 6530-SP2-BH1-15-S 15 ND 
605670 6530-SP2-BH1-20-S 20 ND 

Quality Assurance/Quality Control Sample (mg/L 
605670 6530-SP2-EB NA ND (0.00172) 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DSS 
EB 
EPA 
ER 
ft 
ID 
MDL 
mg/kg 
mg/L 
NA 
ND 
ND() 
s 
SP 

=Borehole. 
= Drain and Septic Systems. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 
=Method detection limit. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Not applicable. 
= Not detected. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Seepage pit. 

Table 3.5.2-12 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, Total Cyanide MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Detection Limit 

Analyte (mg!kg) 
Total Cyanide 0.0381-0.0419 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.5.2-13 
Summary of DSS Site 1027, Building 6530 Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901.1 a) [pCi/g) 
Sample Cesium-137 

Record Depth 
Numberb ER Sample 10 (ft) Result 
605733 6530-SP 1-BH 1-20-S 20 NO (0.0294 
605733 6530-SP1-BH1-25-S 25 NO (0.0212 
605733 6530-SP2-BH 1·15-S 15 NO (0.0253 
605733 6530-SP2-BH1-20-S 20 NO (0.0225 

Background Activity-Southwest Area 0.079 
Supergroupd 

Note: Values in bold exceed background activity. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity . 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 

Errore 
.. 
.. 
--
.. 

NA 

ND () =Not detected above the MDA, shown in parentheses. 

Thorium-232 

Result Errore 
0.504 0.256 
0.581 0.279 
0.756 0.355 
0.652 0.305 
1.01 NA 

NO () = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S ~ = Soil sample. 
SP = Seepage pit. 

= Error not provided for nondetected results. 

Uranium-235 

Result Errore 
NO (0.171 --
NO (0.179 --
NO (0.199 .. 

0.0813 0.143 
0.16 NA 

Uranium-238 

Result Errore 
NO (0.4211 .. 
NO (0.563) .. 
NO (0.626) .. 
NO (0.555) --

1.4 NA 
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Table 3.5.2-14 
Summary of DSS Site 1 027, Building 6530 Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Activitv TEPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample 10 Depth (ft) Result 
605670 6530-SP1-BH1-20-S 20 9.87 
605670 6530-SP1-BH1-25-S 25 7.53 
605670 6530-SP2-BH1-15-S 15 9.12 
605670 6530-SP2-BH 1-20-S 20 7.94 

Background Activityd 17.4 
Quality Assurance/Quality Control Sample (pCi/U 

605670 6530-SP2-EB NA NO (0.277) 

aEPA November 1986. 
"bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ()=Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 
SP = Seepage pit. 

= Error not provided for nondetected results . 

Errore Result Errore 
2.67 21.8 2.23 
2.31 17.4 1.92 
2.51 19.2 1.71 
2.62 22 1.75 
NA 35.4 NA 

-- NO (0.303) --



3.5.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate and matrix spike/matrix spike duplicate 
samples. Typically, samples were shipped to the laboratory in batches of 20, so that any one 
shipment might contain samples from several sites. Aqueous equipment blank (EB) samples 
were collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. 
The EB samples were analyzed for the same analytical suite as the soil samples in that 
shipment. Aqueous TB samples were used for VOC analysis only and were included in every 
sample cooler containing VOC soil samples. The analytical results for the EB and TB samples 
appear only on the data tables for the last site sampled in any one shipment, although the 
results were used in the data validation process for all the samples in that batch. 

An aqueous TB sample was included in the sample cooler containing the VOC soil samples 
collected at Building 6530 and other DSS sites in September 2002. Acetone (19.9 r.tglliter [L]) 
and 1,2-dichloropropane (6.63 J.tg/L) were detected in the TB sample (Table 3.5.2-1), which may 
indicate that detections of these compounds in the site soil samples may be the result of 
laboratory contamination or cross-contamination during storage or transport. 

A set of aqueous EB samples were collected following completion of soil sampling at the 
Building 6530 seepage pits in September 2002 and were analyzed for the same COGs, except 
for gamma spectrum, as the soil collected at that time. No VOCs, PCBs, HE compounds, 
cyanide, or gross alpha/beta activity were detected in any of the EB samples. Barium 
(0.000767 J mg/L) and chromium (0.000882 J mg/L) were detected in the EB sample 
(Table 3.5.2-9) analyzed for metals. The hexavalent chromium result was rejected because it 
was analyzed outside of holding time. 

All laboratory data were reviewed and verified/validated according to Data VerificationNalidation 
Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for Chemical 
and Radiochemical Data, AOP (Administrative Operating Procedure] 00-03, Rev. 0 (SNUNM 
December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) reviewed all 
gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure No. 
RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex C contains the data validation reports for 
the samples collected at this site. The data are acceptable for use in this NFA proposal. 

3.6 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1027. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1 027, the Building 6530 septic system is based upon 
the COCs identified in the soil samples collected from beneath the seepage pits at this site. 
This chapter summarizes the nature and extent of contamination and the environmental fate of 
the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1027 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals plus hexavalent chromium, and radionuclides. Two VOCs (acetone and 2-butanone) 
were detected in the soil samples. There were no SVOCs, HE compounds, cyanide, or 
hexavalent chromium detected in any of the soil samples collected at this site. One PCB 
cogener, Aroclor-1260, was detected in one soil sample. None of the eight RCRA metals were 
detected at concentrations above the approved maximum background concentrations for 
SNUNM Southwest Area Supergroup soil (Dinwiddie September 1997). However, when a 
metal concentration exceeded its maximum background screening value or the nonquantifiable 
background value, it was carried forward in the risk assessment process. None of the four 
representative gamma spectroscopy radionuclides were detected at activities exceeding the 
corresponding background levels, but the MDA for three of the four uranium-235 analyses 
exceed the respective background activity. Finally, gross alpha/beta activity indicated no 
significant radioactive contamination at the site. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system seepage pits. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the seepage pits 
(Figure 4.2-1). The depth to groundwater at the site (approximately 480 feet bgs) precludes 
migration of potential COCs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex D provides additional discussion on the fate and transport of COCs at DSS 
Site 1027. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1027. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1 027 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
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Table 4.2-1 
Summary of Potential COGs for the DSS Site 1 027, Building 6530 Septic System 

Number of 
COC Type Samplesa 

VOCs 4 
4 

SVOCs 4 
PCBs 4 
HE 4 
RCRA Metals 4 
Hexavalent Chromium 4 
Cyanide 4 
Radionuclides Gamma Spectroscopy 4 
(pCi/g) Gross Alpha 4 

Gross Beta 4 

8Number of samples includes duplicates and splits. 
bDinwiddie September 1997. 

Maximum 
Background 

COGs Lim it/Southwest 
Greater than Area Supergroupb 
Background (mg/kg) 

Acetone NA 
2-Butanone NA 

None NA 
Aroclor-1260 NA 

None NA 
None NA 
None NA 
None NA 

Uranium-235 0.16 
None 17.49 
None 35.49 

Number of 
Samples 
Where 

Maximum Average Background 
Concentrationc Concentrationd Concentration 

(mg/kg) (mg/kg) Exceeded8 

0.00804 0.00421 2 
0.0106 0.0065 3 

NA NA None 
0.0078 0.0057 1 

NA NA None 
NA NA None 
NA NA None 
NA NA None 

ND (0.199) NC1 3 
9.87 NC1 None 
22 NC1 None 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs 
for nondetected results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities for 
gamma spectroscopy. 
9Miller September 2003. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA = Minimum detectable activity. 
MDL =Method detection limit. 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 

ND () 
PCB 
pCi/g 
RCRA 
svoc 
VOC 

= Not detected above the MDA, shown in parentheses. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 



dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex D provides 
additional discussion of the exposure routes and receptors at DSS Site 1 027. 

4.3 Site Assessment 

Site assessment at DSS Site 1 027 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex D 
discusses the risk assessment performed for DSS Site 1 027 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1027 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1 027. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1 027 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, PCBs, metals, and radionuclides are present, it was 
necessary to perform a human health risk assessment analysis for the site, which included all 
detected COCs. Annex D provides a complete discussion of the risk assessment process, 
results, and uncertainties. The risk assessment process provides a quantitative evaluation of 
the potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1 027 is 0.00 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. There is no quantifiable excess 
cancer risk for DSS Site 1027 COCs under an industrial land-use setting. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 0.00. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 

The HI calculated for the COCs at DSS Site 1027 is 0.00 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
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guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1 027 COCs is 0.00 for a residential land-use setting. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 0.00. Both the incremental HI and incremental excess cancer 
risk are below NMED guidelines. 

For the radiological COCs, one of the constituents (uranium-235) had MDA values greater than 
the corresponding background levels. The incremental total effective dose equivalent (TEDE) 
and corresponding estimated cancer risk from radiological COCs are much lower than EPA 
guidance values. The estimated TEDE is 1.4E-2 millirem (mrem)/year (yr), which is much lower 
than the EPA's numerical guidance of 15 mrern/yr (EPA 1997a), and the associated risk is 
1.3E-7 for the industrial land-use scenario. Furthermore, the incremental TEDE for the 
residential land-use scenario from the radiological components is 3. 7E-2 mrern/yr, which is 
significantly lower than the numerical guideline of 75 mrem/yr suggested in the SNUNM 
"RESRAD Input Parameter Assumptions and Justification" (SNUNM February 1998). The 
estimated excess cancer risk is 3. 7E-7. 

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

Table 4.3.2-1 
Summation of Radiological and Non radiological Risks from DSS Site 1027, 

Building 6530 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 1.3E-7 1.3E-7 
Residential 0.0 3.7E-7 3.7E-7 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP Document Requirement Guide" (NMED March 
1998). An early step in the evaluation compared COC concentrations and identified potentially 
bioaccumulative constituents (see Annex D, Sections IV, Vll.2, and Vll.3). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in the "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 

All COCs at DSS Site 1027 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 
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4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1027 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1027, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1027 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

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

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1027 is proposed for an NFA 
decision according to Criterion 5, which states, ''the SWMU/AOC has been characterized or 
remediated in accordance with current applicable state or federal 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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TABLE 4 

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA Ill AND COYOTE CANYON TEST FIELD 

SEPTIC TANK SAMPLING 

BUILDING 6530 

SAMPLE NUMBERS SNLA004874, SNLA004875 

Parameter .Results Units 

VOLA TILE ORGANICS 
Acetone· 
1,2 - Oichloroethene· 

INORGANICS 
Oil and Grease 
Phenolics 

METALS 
Barium 
Copper 
Lead 
Manganese 
Zinc 

RADIOLOGICAL 
Gross Beta 

·Not on total toxic organics list 

PtOjed No. 301181.26.01 
FEG-88.027 

20 J.Lg/1 
47 J.Lg/1 

3.1 mg/1 
0.036 mg/1 

0.059 mg/1 
0.098 mg/1 
0.020 mg/1 
0.076 mg/1 

0.15 mg/1 

36 pCi/1 



Building 6530 
Area 3 

Sample ID No. SNLA008595 
Tank ID No. NRN 

On August 20, 1992, a sludge sample was collected from the septic tank serving 
Building 6530. During review of the sludge radiochemistry data, the following items were 
noted: 

• 226Ra was measured at 1.14 pCi/mL, which exceeds the U.S. Department of 
Energy (DOE) derived concentration guideline (DCG) limit of 0.5 pCi/mL. This 
indicates that reinvestigating this location using a more sensitive technique for 
assaying 226Ra may be warranted. 

• 7Be was measured at 0.101 pCi/mL, which represents less than 0.1 percent of the 
DOE DCG. An IL could not be calculated due to the sparsity of data. 
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Building NoJArea: 

Tank 10 No.: 

Date Sampled: 

SamP,Ie 10 No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Berylium-7 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

ND=Not Detected 
NA=Not Applicable 

AL/WP/6-93/SNL:R2792-7B/10 

Results of Septic Tank Analyses (Sludge Sample) 

6530 A-3 

NAN 

8/20/92 

SNLA008595 

Measured ±2 Sigma 
Concentration Uncertainty Units 

OE+1 1E+1 pCilg 

2E+1 3E+1 pCilg 

1E+1 2E+1 pCilg 

4E+1 6E+1 pCilg 

3E+01 2E+01 pCilg 

2E+01 3E+01 pCilg 

2E+01 2E+01 pCilg 

1 E+01 2E+01 pCilg 

I · -2E-01 I 3E-01 I pCill I 
0.101 0.0243 

0.170 0.0123 pCilml· 

0.0251 0.00419 pCilml 

2.94 0.134 pCi/ml 

0.174 0.0123 pCi/ml 

0.178 0.0129 pCilml 

1.14 0.102 pCi/ml 

1.04 0.0969 pCilml 

0.0575 0.00562 pCilml 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldg 6530 

Sample ID Number: 024385 

Date Sampled: 7-05-95 

Detection NM Diacherge COA Dlacharge 
Parameter (Method) Reault Limit (DL) Limit" Lim~ Comments 

Volatile Organics (8260) (mg/L} {mg/l.) {mg/L) {mg/L) 

None detected above OL NO various various TTO= 5.0 

Semivolatile Organics (8270} (mg/L} . {mg/l.) {mg/L} (mg/L) 

bls(2-Ethylhexyi)Phthalate 0.023 0.010 NR TTO= 5.0 

Pesticides/PCBs {8080) (mg/L} {mg/l.) (mg/L} (mg/L) 

EndosuHan I 0.00011 0.00005 NR NR 

Metals {6010fi470} {mg/L) {mg/L) {mg/L) {mg/L) 

Arsenic NO 0.010 0.1 2.0 

Barium 0.0258.1 0200 1.0 20.0 

Cadmium NO 0.005 0.01 2.8 

Chromium NO 0.020 0.05 20.0 

Copper 0.0161J 0.025 1.0 16.5 

Lead NO 0.003 0.05 3.2 

Manganese 0.0680 0.015 02 20.0 

Nickel 0.029J 0.040 0.2 12.0 

Selenium NO 0.005 0.05 2.0 

Sliver NO 0.010 0.05 5.0 

Thallium 0.0060 0.010 NR NR 

Zinc 0.0703 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

Miscellaneous Analyses {mg/L) (mg/L} {mg/l.) (mg/l.) 

Field pH 7.8 pH units 0 -14 pH units 6-9 pH units 5-11pHunHs 

Formaldehyde (NIOSH 3500) 0.82 0.10 NR 260.0 

Fluoride (300.0) 0.33 0.10 1.6 180.0 

NHrate +Nitrite (353.1) 4.620 0.500 10.0 NR 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldo 6530 

Sample ID Number: 024385 

Date Sampled: 7-05-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL) LlmatB Limit" Com mente 

Miscellaneous Analyses (tnglt) (tnglt} (tnglt} (tnglt} 

011 + Grease (9070) 11.8 0.96 NR 150.0 

Total Phenol (9066) NO 0.050 0.005 4.0 

Notu: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8·9·3 M- maximum allowable concentration for grab sample. 
B = Analyte detected In methOd blank. 
DL " Detection limit indicated on laboratory repon. 
IDL = Instrument detection limit. 
J = Estimated concentration of anatyte, between DL and IDL. 
NO = Not detected above DL Indicated. 
NR = Not regulated. 
TTO =Total toxic organics. 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Blda 6530 

Sample 10 Number: 024385 

Date Sampled: 7-05-95 

Pa111meter (Method) Resuh MDA Critical Level NM Discharge Limit" Comments 

Radiological Analyses {pCi/1. % 21:1) (pCi/1.) {pCi/1.) (pCi/1.) 

Gross Alpha (9310) 5.61 ± 2.88 4.09 1.58 NR 

Gross Beta (931 0) 18.7 ± 3.3 3.7 1.70 NR 

Isotopic Analyses {pCi/1.% 2~) (pCIIL) (pCI/L) (pCi/1.) 

Tritium (906.0) -88.4 ± 51.9 89.3 44.2 NR 

Gamma Spactroscop/ (pCi/mL :t 2~) (pCVmL) (pCi/1.) (pCi/1.) 

None detected at MDA NO various NL NR 

Note•: -
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
• Analyzed In-house by SNUNM Depanment 7715. 
MDA = Minimum detactable activity. 
NO = Not detected above MOA indicated. 
NL = Not listed. 
NR = Not regulated. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bld!l6530 

Sample ID Number: 024385 

Date Sampled: 7-05-95 

Percent Moisture: Not Re~rted 

Detection Limit NM Discharge COA Discharge 
Parameter (Method) Result (DL) Limit" Limn!' Comments 

Volatile Organics (8260) (pglkg} (pglkg) (mgA.) (mgA.) 

Methylene Chloride 41J 250 0.1 TI0=5.0 

Acetone 20000 250 NR NR 

Toluene 2200 250 0.75 TI0=5.0 

Ethylbenzene 63J 250 0.75 TI0=5.0 

Semivolatile Organics (8270) (1J91kg} (pg/lcg) (mgA.) (mg/1..) 

Phenol 1500J 1600 NR TI0=5.0 
- -

1,2-Dichlorobenzene 280.1 1600 NR TI0=5.0 

Fluoranthene 250J 1600 NR TI0=5.0 

Pyrene 360J 1600 NR TI0=5.0 

bis(2-Ethylhexyi)Phthalate 47008 1600 NR TI0=5.0 

di-N-OctaiPhthalate 480J 1600 NR TI0=5.0 

Pesticides/PCBs (8080) (pgllcg) (1J91kg) (mg/L) (mgA.) 

Aldrin NDX 1400 NR TI0=5.0 

Heptachlor Epoxide NDX 1100 NR TI0=5.0 

Aroctor-1 016 64000 16000 0.001 TI0=5.0 

Aroclor- 1242 64000 16000 0.001 TI0=5.0 

Metals (6010/7470) (mg/lcg) (mgllcg) {mg/L.) (mg/1..} 

Arsenic 2.7J 4.9 0.1 2.0 

Barium 292 98.2 1.0 20.0 

Cadmium 16.0 2.5 0.01 2.8 

Chromium 79.9 9.8 0.05 20.0 

COpper 1130 12.3 1.0 16.5 

Lead 155 1.5 0.05 3.2 

Manganese 141 7.4 0.2 20.0 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldo 6530 

Sample JD Number: 024385 

Date Sampled: 7-05-95 

Percent Moisture: Not ReQQrted 

Detection Umlt NM Dlac:harge COA Dlac:harge 
Parameter (Method) Result (DL) Umlt" Lim~ Comments 

Metals (60!017470) (mg/lcg) (mglkg) (mgtL) (mg/L) 

Nickel 118 19.6 0.2 12.0 

Selenium 4.8 2.5 0.05 2.0 

Sliver 7.9 4.9 0.05 5.0 

Thallium NO "4.9 NR NR 

Zinc 1230 9.8 10.0 28.0 

Mercury 6.1 0.49 0.002 0.1 

Notu: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8·9-3 M- maximum allowable concentration lor grab sample. 
B = Analyte detected In method blank. 
DL = Detection limit Indicated on laboratory repon. 
IDL = Instrument detection limit. 
J = Estimated concentration of analyte, between DL and IDL. 
NO " Not detected above DL Indicated. 
NR = Not regulated. 
X = Elevated detection limit caused by Interference with PCBs. 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE . 

Building ID: Bldo 6530 

Sample ID Number: 024385 

Date Sampled: 7-05-95 

Percent Moisture: Not Re(!orted 

NM Discharge 
Parameter (Method) Result MDA Crltlcel Level Limit" Com menta 

Isotopic AnalyseS' (pCVg%2~) (pCVg) (pCVg) (pCVg) 

Plutonium-239/240 0.023 ± 0.016 0.014 0.010 NR 

Plutonium-238 0.003 ± 0.007 0.017 0.012 NR 

Strontium-90 -o.02 ± 0.00 0.19 0.09 NR 

Thorium-232 026 ± 0.11 0.037 0.030 NR 

Thorium-230 0.95± 028 0.048 0.036 NR 

Thorium-228 0.44 ± 0.16 0.066 0.045 NR 

Uranium-238 5.47 ± 0.97 0.056 0.032 NR 

uranium-2351236 - 1.48± 029 0.041 0.025 NR 

Uranium-234 11.0± 1.9 0.052 0.030 NR 

Dry Gamma Spectroscopy (pCVg%2~) (pCVg) (pCVg) (pCVg) 

Cesium-137 0.023 ± 0.081 0.008 0.004 NR 

Cesium-134 NO 0.007 0.004 NR 

Potassium-40 5.81 ± 0.57 0.10 0.046 NR 

Chromium-51 NO o.on 0.038 NR 

Iron-59 NO 0.022 0.011 NR 

Cobalt-60 NO 0.010 0.005 NR 

Zirconium-95 NO 0.017 0.008 NR 

Ruthenium-103 NO 0.009 0.004 NR 

Ruthenium-106 NO 0.071 0.034 NR 

Cerium-144 NO 0.041 0.02 NR 

Thallium-208 0.13± 0.02 0.009 NL NR 

Lead-210 0.51 ± 0.15 0.15 NL NR 

Lead-212 0.37± 0.04 0.01 0.005 NR 

Lead-214 0.31 ± 0.03 0.02 0.008 NR 

Bismuth-212 0.31 ± 0.08 0.07 NL NR 

Bismuth-214 0.34 ± 0.04 0.02 NL NR 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6530 

Sample ID Number: 024385 

Date Sampled: 7-05-95 

Percent Moisture: Not Re(!2rted 

NM Discharge 
Parameter (Method) Result MDA Critical Level Limit" Comments 

Dry Gamma Spectroscopy (pCVg:t:2~) (pCVg) (pCVg) (pCVg) 

Radium-226 0.32 ± 0.02 0.02 0.008 30.0" 

Radium-228 0.34 ± 0.04 0.03 0.017 30.0" 

Actinium-228 0.34 ± 0.04 0.03 0.017 NR 

Thorium-231 NO 024 0.12 NR 

Thorium-232 0.34 ± 0.04 0.03 0.017 NR 

Thorium-234 .1.48 ± 022 0.10 0.048 NR 

Uranium-235 0.12 ± 0.01 0.05 0.023 NR 

u~nium-238 - 1.48 ± 022 0.10 0.048 NR 

Americium-241 NO 0.015 0.008 NR 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
• Isotopic uranium analyzed by NAS-NS-3050; plutonium by SL 13028/SL 13033; strontium by 750Cl-SR; thorium by NAS·NS-3004. 
• Analyzed by method HASL 300 at Ouanterra, St. Louis. 
• NMWOCCR standard for Ra-226 + Ra-228 combined in pCIIL 
MOA = Minimum detectable activity. 
NO = Not detected above MOA indicated. 
NL = Not listed. 
NR " Not regulated. 
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Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results 
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Creative Technologies 
v.brldwide 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922-0010 • PHONE: 4101392-7600 
FAX: 410/506-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 

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

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

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists of the following information (in duplicate): 

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

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

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

W'l'/.~ 
JayW. Hodny;Ph.D. 
Associate 

Attachments 
cc: Andre Brown (W.L. Gore & Associates, Inc.) 
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GORE-SORBER• EXPLORATION SURVEY 
GORE-SORBER• SCREENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

June 6, 2002 

Prepared For: 
Sandia National Laboratories 

Mail Stop 0719, 1515 Eubank, SE 
Albuquerque, NM 87123 

W.L. Gore & Associates, Inc. 

Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
#Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
#Modules Retrieved: 131 
# Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: -15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Date/Time Received by Gore: 5/17/2002@ 2:00PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: .Y 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

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

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

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

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

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

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (AI) 
Deviations from Standard Method: None · 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #1791 01, no identification tag was returned with this module. 

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

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

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

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

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

) 

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

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

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

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

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



UNITS 

ll& 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cl1,C13&Cl5 

UNDEC 
TR.IDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ct12DCE 
t12DCE 
c12DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 

·11DCA 
CHCl3 

111TCA 
12DCA 
CCl4 

TCE 
OCT 
PCE 
CIBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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GORE-SORBER® Screening Survey 
Final Report 

KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (Cl1+Cl3+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene 
1 ,3,5-trimethylbenzene 
1 ,2,4-trimethylbenzene 
cis- & trans-} ,2-dichloroethene 
trans-} ,2-dichloroethene 
cis-1 ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1, 1-dichloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,4-dichlorobenzene 

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

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 
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GORE-SORBER Screening Survey Chain of Custody 

\ p For W.L. Gore & Associates use only 
Production Order# --~.1 :u.09ZJ6.u..OOu.u..?5...__ ______ _ 

l~.zt - W. L. Gore & Associates, Inc., Survey Products Group 
100 Chesapeake Boulevard • Elklon, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

1 t nstruc zons: c l ALLhdd ll ustomer must comp1 ete s a e ce s lZ 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER !)~fAIN+ SEPTIC 

Address: ACCOUNTS PAYABLEMS0154 Site Address: iH'vt; 2lorffl-AFB, NM 

P.O.BOX 5130 )c::. \ (2-Ti-A""' D 
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer Project No.: 

FAX: S""o ~- 2.--6 4- '2 fo I (.,. Customer P.O.#: 28518 Quote#: 211946 

Serial # ofModules Shipped # of Modules for InstaJlation 135 # of Trip Blanks 7 

# 179087 - # 179144 :.; : :fl':lUSO:Sfl,· --··· tfo,J;Js1I~:H Total Modules Shipped: 142 Pieces ,; __ 1 i.· ,; ".t._.; ~ \-: ; ... : '.';--.. ·..,;~-· ,, __ : . . '•.i 

# 179150 - # 179233 1/':\ J/;;f,i;].,t.~1'~-~,> .'!'/ ;· ft,;J1~·1tiiij:,-· ' · TotaLModules Received: }4"'2- Pieces 
# - # :>•:( 4t:.;:li?ll'hi1f,; .. - # Total Modules lnstaiJed~ ] "3~ Pieces 

# - # :··:·: # ~·h!ltf•lt~:Z+-·;, :•:;ft/ftl~/. 'iS/·. ; :! . Serial<# of Trip Blanks (Client Decides} ' .# 

- # ,:;., .. :::: 
tf,,:m~alt~ ... -.. :tt<t'lt'l:'5r : # -4'1'1''l:·'Lli' # # 1':'.-;" '·.' ·,·:> ~ < "i: ' . ··' ? ·!' 

- # 1_':: # - # # # ·# 

- # 1·:-::: # - # # # # 

# - # ;·,':': # - # # # # 

# # 
-··_:::. 

# # # # # - :·-:_:, -
# - # i:.:/ # - # # # # 

Prepared By: raJ• A· 1.70-- ' .4# # # 
17»_/__J, a..-u- ~-""f.L" Verified By: -·;# ·# :# 

Installation Penormt!'d ·By: u Installation Method(s) (circle those that apply): 

Name (please print): C'!uS~ 61 u uv r A_,.t/.{ · Slide HaGr Hammer Drm Auger 

Com pan¥ /Affi1iation: ~ ,,_J(_.j ;J"""' Other: . £.::.~ ,.Gi /.SeE:. 

Installation Start Date and Tirne:4/~'!/o '2.- 1o f1.tST (/fbi/ PM 

Installation Complete' Date and Time: s/ (:./tJ 2-- . IO'Jf- o I .-6W:PM 
Retriev-al Perfonned By: I 

Total M o'dules· Retrieved· Pieces-

Name (please print): C-:t t...-15 '( /2..'1 G. u I,...} r-A"' 4 Total Modules Lost in Field: Pieces 

Company/ Affiliation: I s-/\.} '-z,/V IL""- Total Unused Modules Returned: Pieces 

Retrieval Start Date and Time: ~8/o'-- I I AM PM 

Retrieval-Complete Oat~ and. Ti~;, I I AM PM 
Relinquished By u--- '-"' JV--- Date Time Received B" · M114 ~IHAA.P .. ,.. Date Time 

Affiliation: W .L. Gore tf ~-S~()<!tate~ lnc .d " J-~-o~ 1"1-:UJ Affiliation: ~C-4'\~tO\ I £.1( 3-"- D2 
·• 

~elinquished By ., L/JUAuLA.. · \.:1{\~ ,((tt \. Date 
{} 

Time Received B Date Time 

• .~ffiliation: f,t5r; a ' lc;.. J~·rrz. 1 Z,~)-% Affiliation: -. 
linquished By Date Time Received B"~b"S/Ll/__.. ... l'IU~-"1R1__., Date Time 

l Affiliation Affiliation: ·W.L. &ore & AssociaoQ, Inc. 

GORE-SORBER ®Screening Survey is a registered service mark ofW.L Gore & Associates, Inc. 

~17tJ~ ;i:oo 
FORMBR.8 

1/08/01 



GORE-SORBER® Screening Survey Chain of Custody 

For W.L. Gore & Associates use only 
Production Order# __,_1 Ou.9Z16.u.OOuu..?...._5 --------

~~ 

'60RE:Jij 
C>Mtiw...::....- W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Instructions: Customer must ALL shaded cells 
Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAYABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284-3303 

FAX: ----~~~0~~---~~~1~--~ __ b_l~~~--------
Serial # of Modules Shipped 

Site Name: NON-ER DUAIN+ SEPTIC 

Site Address: *IVL !.N&AFB, NM 
12\ £2-TLAr..l D 

Project Manager: MIKE SANDERS 

Customer Project No . .;...:--------------
Customer P.O.#.;..;: 2::..;8;;.;;5~1.;;.8 ___ _ Quote#: =2.:..;11::.=9~4-6 __ _ 

#of Modules fQr Installation ~ #of Trip Blanks _7 __ 

GORE-SORBER ®Screening Survey is a registered service mark ofW.L Gore & Associates, Inc. FORM8R.8 
1/08/01 



GORE~SORBER® Screening Survey SlTE NAME & LOCATION 

lnst.a1lation and Retrieval Log 
-

_4_. 

EVIDENCE. OF LIQUID 
HYDROCARBONS~H) MODULE IN 

LINE MODULE =II JNST ALLA'llON RETRIEVAL or WATER 
=II DATEfl1ME DATEITJME HYDROCARBON OOOR (chttckone) 

(Check as 
u>H~ ODOR- -NONE YES NO 

'· 179087 4/z.3h'2. cls!S'" t'l5·(Jt_-_o:)_ nKt11J v 
-·i 179088 , ~~ Z.'Z.. ~ 

, 
3. 179Q89 l:l~ Jo I 
4. ~90 nt;,&f o. . 
5. 179091 \/"' Liicz. .,/L_ ~ _/ 

6. 179092 O'i~2... \ ~ ~'.? 2' J7 
-,_ 179093 /dVO 

.8._ 179094 /~(4 

9. 179095 lofg w / ,I, 
10. 179096 II~ ()C 

I "Q 
11. 179097 J/'5"1 
12. 179098 /'2.~~ 
13 179099 Iz;iff 
]4. 179100 1~'54 
15. 179101 (~.q ll/ -,- ... _ 179102 I'Y/"1 n-eJ. ~ 6 

/ 179103 1-i?r' 
18. 179104 14~~ 
19. 179105 ,/ /431 
20. 179106 v i44o ~L \I, 
21. 179107 l4/z4/tJ"z.. D'd4"A 15'-.,-oz o11.o 
22: 179108 7 o9A3 
23. 179109 ,j~O(I 
24. 179110 ;;:;q;;J 
23. 179111 {)')I {., 
26. 179112 t:JCf36- ~ / 

~tf-
27. 179113 4/'25'/oz d74~· 5··1D ... o2 o BTl... 
28. 179114 I "o?S~ 

\i\N 29. -179115 O~Dtl 
...,..~ 30. 1791 i6 Dtdlo 
't. ~· 179117 0~1~ ~ v 0 '117 

32. 1791T8- ~ 15-10-DZ: 0 'f'2-!i 
}3. 1791f9 7Yii.i 
3~. 179120 /)Cj'6 
35. !79121 ~'fz. 
36. 179122 o'i4-7 
37. 179123 ottsr, ___ , If I o oZ. 
38. 1:]9124 /01.4> 5 , J-a-1..V.~ I'!:. 

t 179125 '!i43 , 
::!O._ 17912.6 /Ob~ 

e 1~~ 
179127 J1Dj 'I y rol{/ 
1'79128 \ /4u ~-,o--o').lo q5 
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, 
DATE 

ANALVZED 

5120/2002 
512012002 
5/20/2002 
512012002 
5120/2002 
5/20/2002 
5/20/2002 
5120/2002 
5120/2002 
5120/2002 
5/20/2002 
5120/2002 
5/20/2002 
5/20/2002 
5/21/2002 
5/2112002 
5/21/2002 
5121/2002 
5121/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/2112002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5121/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
512112002 
5/2112002 
5/2112002 
5121/2002 
5121/2002 

5/30/2002 
Page: 1 of 12 

SAMPLE 
NAME 
MDL= 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

BTEX, ug BENZ, ug 
0.03 

0.03 nd 
nd nd 
nd nd 

0.02 nd 
0.13 nd 

nd nd 
0.00 nd 
0.00 nd 

nd nd 
nd nd 

0.05 nd 
0.02 nd 

nd nd 
nd nd 

0.06 nd 
0.01 nd 
0.44 nd 
0.01 nd 

nd nd 
0.03 nd 
0.09 nd 
0.06 nd 
0.02 nd 
0.00 nd 

nd nd 
0.04 nd 
0.02 nd 

nd nd 
0.02 nd 

nd nd 
0.09 nd 
0.16 nd 
0.08 nd 
0.33 nd 
0.07 0.05 

nd nd 
nd nd 

0.10 nd 

GORESC RBER SCREE\, SURVEY ANALYTICAL RESULTS 
s 1\NDIA NATIONAL LABS, ALBUQUERQUE, NM 
G pRE STANDARD TARGET VOCs/SVOCs (A 1) 

NO N-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES ~CT AND CCX- PRODUCTION ORDER #10960025 

TOL, uo EtBEN , U!l mpXYL, uo oXYL, uo C11, C13, &C15, ug UNDEC, ug 
0.02 0.01 0.01 0.01 

nd bdl 0.01 0.02 0.51 
nd nd nd nd 0.53 
nd nd nd nd 0.35 
nd nd 0.02 nd 0.94 

0.06 nd 0.05 0.02 0.12 
nd nd nd nd 0.22 
nd nd bdl nd 0.33 
bdl nd nd nd 0.41 
nd nd nd nd 0.45 
nd nd nd nd 0.44 
nd nd 0.03 0.02 0.60 
nd nd 0.02 nd 0.80 
nd nd nd nd 0.63 
nd nd nd nd 0.24 

0.04 nd 0.02 nd 1.66 
nd nd 0.01 nd 0.45 

0.19 0.04 0.17 0.04 1.04 
nd nd 0.01 nd 0.39 
nd nd nd nd 0.08 

0.03 bdl nd nd 0.48 
0.07 nd 0.02 nd 0.30 
0.04 nd 0.02 bdl 0.04 

·nd nd 0.02 nd 0.00 
bdl nd nd nd 0.03 
nd nd nd nd 0.07 

0.03 nd 0.01 nd 0.02 
0.02 nd nd nd 0.02 

nd nd nd nd 0.09 
nd nd 0.02 nd 0.09 
nd nd nd nd 0.05 

0.07 nd 0.03 nd 1.21 
0.11 1 nd 0.05 nd 0.05 
0.06 nd 0.01 nd 0.06 
0.21 nd 0.09 0.03 0.12 

nd nd 0.02 nd 0.05 
nd nd nd nd 0.05 
nd nd nd nd 0.00 

0.08 nd 0.02 nd 0.05._ 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 
0.04 
0.03 
0.04 
0.06 
0.03 
0.04 
0.04 
0.03 
0.05 
0.06 
0.04 
0.04 
0.05 
0.04 
0.11 
0.04 
0.11 
0.04 
0.04 
0.03 
0.09 
0.03 

bdl 
0.03 
0.04 
0.02 
0.02 
0.04 
0.03 
0.03 
0.05 
0.05 
0.04 
0.07 
0.04 
0.03 

bdl 
0.04 

~ 

TRIDEC,ug PENTADEC, ug TMBs, ug 
0.01 0.02 
0.02 0.45 0.06 
0.02 0.48 0.00 
0.02 0.29 0.00 
0.03 0.85 0.04 
0.04 0.05 0.03 
0.01 0.17 0.00 
0.01 0.28 nd 
0.01 0.37 nd 
0.06 0.34 0.00 
0.05 0.33 0.06 
0.02 0.53 0.03 
0.02 0.74 0.00: 
0.01 0.57 0.00 
0.03 0.18 nd 
0.21 1.33 0.00 
0.03 0.38 0.00 
0.05 0.89 0.04 
0.01 0.34 0.00 
0.02 0.03 0.00 
0.03 0.43 0.00 
0.12 0.10 0.04 1 

0.01 bdl 0.00 
bdl bdl 0.00 
bdl bdl 0.00 

0.01 0.02 0.00 
bdl bdl 0.001 
bdl bdl 0.00 

0.02 0.03 0.001 
0.03 0.03 0.00 
0.02 bdl ndl 
0.32 0.85 0.00 

bdl bdl 0.00 
0.02 bdl 0.00 
0.03 0.02 0.00 
0.02 bdl 0.00 
0.01 bdl nd 

nd bdl nd 
0.01 bdl nd 

CCT_CCXrpt 
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SAMPLE 

NAME 
MDL= 
179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 . 
179119 
179120 
179121 
179122 
179123 
179124 

5/30/2002 
Pap' )of 12 

124TMB, ug 135TMB, ug ct12DCE, ug 
0.03 0.02 
0.06 bdl nd 

bdl bdl nd 
bdl bdl nd 

0.04 bdl nd 
0.03 bdl nd 

bdl nd nd 
nd nd nd 
nd nd nd 
bdl nd nd 

0.06 bdl nd 
0.03 bdl nd 

bdl nd nd 
bdl nd nd 
nd nd nd 
bdl bdl nd 
bdl nd nd 

0.04 bdl nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 

0.04 bdl nd 
bdl bdl nd 
bdl nd nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
bdl nd nd 
bdl bdl nd 
bdl nd nd 
nd nd nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
bdl bdl nd 
bdl bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 

GORE SORBER SCREEI SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, ug c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd · nd 0.11 0.06 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.15 0.10 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.56 0.34 0.23 
nd nd 0.04. 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.10 0.04 0.06 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 ' nd bdl 
nd nd 0.09 0.07 0.02 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the i"t"Jal compounds were reported as bdl. 

e 

MTBE, ug 11DCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd · nd 0.03 nd 
nd nd nd nd 
nd nd nd ndl 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd 0.03 nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd --·-

JT_CCXrpt 
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SAMPLE 

NAME 
MDL= 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179H3 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

5/30/2002 
Page: 9 of 12 

TCE, ug 
0.02 
0.78 
0.22 
0.21 
0.13 
0.09 

nd 
nd 

0.09 
nd 

0.05 
bdl 
bdl 

0.04 
0.12 
0.04 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.14 
2.52. 
0.30 
0.43 
2.71 
1.74 
2.50 
7.82 

11.48 
4.17 

14.22 
bdl 

OCT, ug PCE, ug 
0.02 0.01 

nd 0.03 
nd 0.02 
nd 0.03 
nd 0.02 

0.20 0.04 
nd 0.23 
nd 0.03 
nd 0.33 
nd 0.63 
nd 0.41 
nd 0.56 
nd 0.24 
nd 0.40 
nd 0.22 
nd 0.14 
nd 0.05 

0.18 0.03 
nd nd 
nd 0.01 
nd 0.05 
nd 0.06 
nd 0.02 
nd 0.02 
nd 0.02 
nd 0.03 
nd nd 
nd 0.03 

.0.07 0.09 
nd 0.06 
nd 0.02 
nd 0.10 
nd 0.33 
nd 0.88 

0.13 0.39 
nd 0.31 
nd 0.06 
nd 0.24 

0.09 1.72 

14DCB, ug 
0.01 
0.02 

nd 
nd 
nd 
bdl 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCRE!i , SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

CHCI3, ug CCI4, ug CIBENZ, ug 
0.03 0.03 0.01 

bdl nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 

No mdl is available for summed combinations of analytes. In summed 
columns {eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

~ 

CCT_CCXrpt 



ANNEXC 
DSS Site 1027 

Soil Sample Data Validation Results 



RECORDS CENTER CODE: --------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soil Sampling PROJECT/TASK: 7223 02.03.02 

ORGIMS/CFO#: 613311089/CF032..{)2 SNLTASKLEADER: ~C~ol~lin~s ____________ __ 

SMO PROJECT LEAD: Herrera 
~~~------------

SAMPLE SHIP DATE:..;;;9/2=312=00~2=---------

ARCOC 

605670 

605730 

LAB 
GEL 

GEL 

LABID 
67601A 

67601B 

PRELIM DATE FINAL DATE 

1012212002 

1012212002 

NAME DATE 

BY 
JAC 

JAC 

CORRECTIONS REQUESTED/RECEIVED: ----------------
PROBLEM #: __ _.5..,_9l.........,O....,Ca~-----:---- Ll ~ ~~ 

REVIEW COMPLETED BY/DATE: w' eo Qgi"'--C ~ Qr. I n\ f\ r;;;l 
FINAL TRANSMITTED TO/DATE: _S........,;;OXD..x.:....> .... sLR-..l(._~--- \ 

SENT TO VALIDATION BY/DATE:,..._--"~r;::;.~.:;,;.;_n;________ _ __ .....\l..:...,fli...L.taa·..u.la.a::a:....,_ __ 
RUSH VALIDATION REqkJIRED EST. TAT:L.I _ _.I ___________ · ___ _ 

VALIDATION COMPLETED BY/DATE: ______ ~L------ ----L.It....:.l·...:.l~J~. ::::.sOJ.c.__ 

TO ERDMS OR RECORDS CENTER BY/DATE: ______ ....;Cp:::;¥L~V\.,;_!f"\..____ --.L.If !~Jct:~o.,;:t~l.wae2!o.-_ 

COMMENTS: __________________ ___ 



... , DSS acilllll1lllna MCOC: 805870,eo5730 Dno: Oopnlc, lnorgonlc IIIII 

i I I I I i i I 
f 

I & I J I I ~ ! I I ; :z 
~ J .... i I ~ 

..._Ill 
~9813-00111530/1027-8P1-BH1-20-S 5.29U,B1 

ki59814-00111530/1027-8P1-BH1-2&-S 8.04U,B1 

ki58922-00161168/1004-DF1-BH3-1~ 4.81U,B1 

kls9858-004 6&30/1027-8P2-EB P2 

bs0858-008 6&3011027-SP2-EB R.HT 

lo59858-00711530/1027-SP2-EB J,B3 J,B 

~981~ 653011027-8P1-BH1-20-S 
All QC IKlC8PIInce ,. QC IKlC8PIInce AIIQCIKlCIPIInce 

~9614-002 6530/1027-$P1-BH1-2&-S alllllawnmll. No allalla Wftmll. No J,B3 UJ,A2 cr111r1a wnmll._ No 
~9615-002 8530/1027-SP2-BH1-1&-S 

dalll will be qualllld. dalll wll be qudld. dalll will be qullltlld. 
J,B3 UJ.A2 

~16-002 6530/1027-SP2-BH1-20-S J.B3 UJ.A2 

059917-oo2 61168/1004-0F1-BH1~ J,B3 UJ,A2 

059916-002 6961111004-DF1-BH1-13-$ J,B3 UJ.A2 

fo59919-002 0961111004-DF1-BH2~ J,B3 J.A2 

ios9920-002 61169i1004-DF1-BH2-13-s J,B3 J.A2 

059921-(102 6118!1i1004-DF1-BH3-8-S 
\ 

J,B3 UJ,A2 

io59922-oo2 8110811004-DF1-BH3-13-$ J,B3 UJ.A2 

05~ 997811114-DW1-BH1~ J,B3 UJ,A2 

Q59924-002 997811114-0W1-BH1-11-$ J,B3 UJ,A2 

V~lly: DaM: 111221112 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 11/20/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605670, -730 GEL SDG # 67601 and 67608 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260AIB (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

VOC Batch# 203934 <SamPle 67601-001 through -012) 
Acetone was detected in the trip blanks (TB) (67608-001 and -004) at a value > RL. Sample 
67601-001 and -002 had acetone values> RL but< 10X the TB value and will be qualified 
"U, B1• at the reported value. Sample 67601-010 had an acetone value> DL, < RL and< 
10X TB value and will be qualified ·u. e1· at the RL. 

HE- Batch# 204151 <SamPle 67608-()07) 
No MSIMSD, LCS/LCSD or replicate was extracted with this batch. As there Is no measure of 
precision all the sample results will be qualified •p2•. 

Data'are acceptable and QC measures appear to be adequate. The following sections discuss the 
data review and validation. 

Holdlna Times/Preservation 

All Analysis: The samples were properly preserved and analyzed within the method prescribed 
holding time. 

Calibration 

All Analysis: All initial and continuing calibration acceptance criteria were met except as follows: 

VOC Batch # 203934 



Vinyl acetate had %0 > 20% but< 40% in all the CCVs preceding the samples. All 
associated sample results were non-detect and no data will be qualified. 

VOC Batch# 204910 
Carbon disulfide had %0 > 20% but < 40% in the CCV preceding the samples. All associated 
sample results were non-detect and no data will be qualified. 

SVOC Batch# 203764 and 204261 

Blanks 

The CCVs preceding the samples had a %0 > 20% but < 40% for several compounds (see 
OV worksheet). All associated sample results were non-detect and no data will be qualified. 

All Analysis: AJI method blank, equipment blank and trip blank acceptance criteria were met except 
as mentioned above in the summary section and as follows: 

VOC Batch# 203934 <SamPle 67601-001 through -012> 
Both TBs (67608-001 and -004) had a 1,2-dichloropropane value> RL. All associated 
samples were non-detect and no data will be qualified. 

Surrogates 

All Analvsis: All surrogate acceptance criteria were met. 

lntemal Standards nss> 

All Analysis: All internal standard acceptance criteria were met. 

Mlltrix Spike/Matrix Spike Duplicate fMSIMSD) Analysis 

All Analysis: All MSIMSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC Batch# 204910 
No MSJMSD was reported for this batch. The LCSILCSD met all QC acceptance criteria for 
accuracy and precision. No data will be qualified. 

syoc Batch # 203764 and 204261 
Several compounds (see DVworksheet) had %R < QC acceptance criteria {75 -125%). 
Using professional judgment. no data will be qualified. 

SVOC Batch # 2Q4261 
It should be noted that only 500ml (DF=2x) of sample was used for the MSIMSD. It is not 
known what affect this would have on the extraction procedure and no data will be qualified. 

PCB Batch f. 203726 
It shou1d be noted that the sample used for the MSIMSD was of similar matrix from another 
SNL SOG. No data will be qualified. 

HE - Batch 204142 
It shouk:l be noted that the sample used for the MS/MSO was of similar matrix from another 
SNL SDG. No data wiH be qualified. 

HE- Batch 204151 



The MS %R fortetryl (127%) was> QC acceptance criteria {52-124%). The associated 
sample result was non-detect and no data will be qualified. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Ana!vsis: The LCS/LCSD acceptance criteria were met with the following exceptions: 

VOC Batch # 204910 and 203934 
The QC acceptance criteria for the LCS were met by the successful analysis of a second 
source CCV. 
It should be noted that no compound was associated with internal standard 1 ,4-
dichlorobenzene-d4. No data will be qualified as a result. 

SVOC Batch # 203764 and 204261 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

HE- Batch# 204151 <Samote 67608-007 CEBU 
The LCS %R failed QC acceptance criteria for several compounds. However, a MS was 
performed on sample 67608-007 and all the %R were In criteria with the exception of tetryl 
that failed high. Sample 67608-007 was non-detect for all HE compounds, as were all the 
soils that were associated with it. There was no more sample remaining to perform a re
extraction. Using professional judgment, no data will be qualified. 

DetectiOn LlmltaiDIIutlons 

All Analysis: All detection limits were property reported. Samples were not diluted with the exception 
of sample 67601-022 which was diluted 4X for SVOC analysis. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

PCB: All confirmation acceptance criteria were met. 

HE: The sample results were non-detect and therefore no confirmation analysis was required. 

OtherQC 

VOC: A trip blank and equipment blank were submitted on the ARCOC. No fJeld duplicate pair was 
submitted on the ARCOC. It should be noted that vinyl acetate is on the TAL for soils but not for 
waters. 

SVOC. PCB and HE: An equipment blank was submitted on the ARCOC. No field blank or field dup 
were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505~299-5201 
Fax:505-299~744 , 
Email: minteer@aol.com 

DATE: 11/21/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605670, 605730 
GEL SDG # 67601 and 67608 
Project!Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW~846 
6010 (ICP-AES metals), SW-846 7471n470 (Hg), SW-846 9012A (total CN) and SW-846 
7196A (hexavalent chromium). 

Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES- Metals Batch# 203818 <Samples 67601-013 through --024> 
Selenium was detected in the ICB/CCB at a value > DL but < RL. The sample results 
for 67601-014 through --024 were detect,< 5X the blank value and will be qualifted "J, 
B3·. 

ICP-AES - Metals Batch# 204455 <Sample 67608 --01 Ol 
Barium was detected in the CCB and chromium in the MB at values > DL but < RL. 
Sample 67608 ....01 0 results were detect, < 5X the blank values and will be qualified 
•J, B3" for barium and • J, e· for chromium. . 

Hexavalent Chromium- Batch #205618 <Samples 67601-013 through --024> 
The MS %R (63n1%) were< QC acceptance criteria (75-125%). Samples 67601-019 
and --020 were detect and will be qualified "J, A2". All remaining samples were non
detect and will be qualified "UJ, A2•. 

Hexavalent Chromium - Batch t# 204193 <SamPle 67608-009) 
Sample 67608-009 was received by the laboratory and analyzed after 2X the holding 
time had expired. The sample result was non-detect and will be qualified "R, Hr. 



Data are acceptable except as mentioned above and QC measures appear to be adequate. 
The following sections discuss the data review and validation. 

Holdlna TlmeaiPreservatlon 

All AnalYses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section. 

Calibration 

All Analvses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as mentioned above In the summary section 
and as follows: · 

ICP-AES- Metals Batch# 203818 <Samples 67601-013 through -024) 
Selenium was detected in the ICB/CCB at a value> DL but< RL. Sample 67601-013 
was non-detect and will not be qualified. 

Barium and chromium were detected in the EB at values > DL but < RL. All 
associated sample results were > 5X the blank values and will not be qualified. 

Arsenic was detected in the ICB at a negative value with an absolute value > DL but < 
RL. All associated sample results were detect, > 5X MDL and will not be qualified. 

ICP-AES - Metals Batch # 204455 (Samole 67608 -01 Ol 
Cadmium and arsenic were detected in the CCB at values > DL but < RL. The sample 
results were non-detect and no data will be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate CLCSILCSDl Analyses 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AES- Metals Batcb # 203818 <Samples 67601-013 throuah -024) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

ICP-AES -Metals Batch# 204455 CSamole 67608 -010) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 



CVAA-Hg Batch# 204420 CSample 67608--008) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 
Total CVanide- Batch 1204703 (Samples 67601-013 and -014> 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Total CVanjde- Batch #205981 CSamples 67608-008> 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

. Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except as follows: 

ICP-AES- Metals Batch f 203818 <Samcles 67601-013 through -024) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data wiU be qualified as a result. 

ICP-AES - Metals Batch # 204455 <Sample 67608 -01 Ol 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 

CVM-Hg Batch # 204420 CSamcle 67608-0081 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data witt be qualified as a result. 

Total Cyanjde- Batch #204703 <SamPles 67601-013 and -014l 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

Total CVanide- Batch #205981 <Samples 67608-008) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qu~lified as a result. 

ICP Interference Check Sample UCS) 

ICP-AES <All batches>: The ICS-AB met QC acceptance criteria. 

All other Ana!vses: No ICS required. 

ICP Serial Dilution 

iCP-AES CAll batches): The serial dilution met QC acceptance criteria. 

ICP-AES- Metals Batch# 203818 <Samples 67601-013 through -Q24) 
The sample used for the serial dilution was of similar matrix from another SNL SDG. 
No data will be qualified as a result. 

ICP-AES -Metals Batch# 204455 (SamPle 67608 -010> 



The sample used for the serial dilution was of :similar matrix from another SNL SDG. 
No data will be quaifled as a resul. 

All Other Analyses: No serial dilutions required. 

Detection LlmltsiDilutlons 
\ 

AU Aoatvses: All detection limits were property reported. 

ICP-AES: All soil samples were diluted 2X. 

All Other Analyses: No dilutions were performed. 

OtherQC 

All Analyses: An equipment blank was submitted on the ARCOC. No field blank or field 
duplicate was submitted on the ARCOC. 

H should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

--'------==--- ---------



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone:505·299·5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 22, 2002 

TO: File 

FROM: linda Thai 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC 605670 and 605730 
GEL SDG # 67601 and 67608 Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNUNM ER 
Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 {Gross Alpha/Beta). No problems were identified with the data package that 
resulted in the qualification of data. 

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

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 

Calibration 

All Analyses: The case narrative stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank or equipment blank at 
concentrations > the associated MDAs. 

Matrix Spike (MS) Analysis 

The MS/MSD analyses met all QC acceptance criteria. 



Batch# 204950 <Sample 67608-011) 
The sample used for the MS/MSD was of similar matrix from another SNL SDG. 
No data will be qualified. ' 

Laboratory Control Sample (LCS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Batch # 204950 <Sample 67608-011) 
The sample used for the replicate was of similar matrix from another SNL SDG. 
No data will be qualified. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

bttt*ac 

An equipment blank was submitted on the ARCOC. No field blank or field duplicate 
were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



. Data Validation Summary 
Sikll'r~: {) ,S J .S 01 I Sampi'(J Proje<:t/Taslc II: 7Jc13- OJ. .03. ().l #ofSemples: wN ( II Matrix:__,J""o'-";/'-"\s,__(.,__--'/.:L.V...,20..,_ __ _ 

~~-.: __ _:_"_o_.+~~~.:::~l~o---"-o_r_7_3_o __________ LabontorySampJeJDa: _ _,b,_7L..1<2h-'-o4t:__:-~ot:J.ou.t_/bu..!l.n:t<'r.......::::::-J..!O~ci!'-=l.Yr___ 
~~1• _&!f,i,_ (. 7"0B - 001 fbl'lJ - 011 
Lab<JntcryReportll: __ .... ~...:..7_,"""0:.t.l ___________ _ 

Ani lysis 

QC Element Orpakl liiOip•lc:~ 

Pelticidcl HPLC GFAA/ CVAA RAD 
voc svoc PCB (HE) ICP/AES 

AA <HR\ CN 

1. Holding Times/Preservation iVI' v v v' v HA v v v 
2. Calibrations ~ ./ ,/ II v v v v 
3. Method Blanks u~ v_ v ..; J\~~&1 t/ v v 
-4. MSJMSD v v ,/ ~ v v v v 
S. Laboratory Control Samples v v v 1/ i/ v v 

~:~· 
: . . : lr· f· : . ._, 1/ v v v 
.··'' 6. Repllc:Mes 

7. Surroglltes V V V V . . . . .. · <_ . . . 11/11 

8. Internal Slanduds 

9. 1'CL Compound ldeutificalion 

10. lCP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical TriiCCt 
Rewmies 

13. Other QC 

J - Ellimated 
u - Not Ddcctcd 
Ul - Not~ Estimated 
R • Unusable Date: //. o! o! · 0~ 

B-12 



Holding Time and Preservation 
Sitr/Projcct: D .\ ,\ .~ 0 ,, J lY"'P'tJ AR/COC II: (, 0 s i. 7 0 ~or 710 Labontory Sample IDs: ----'t,IL-z,.LJ~t<..;O><.;I:...._-_O ......... o.Lt_111L<.!L!tl)l-...:-'-'O"".l""'JI"------

Laboralary: Cfk'.L.. LaboratoryRcportll: 6 71,0/ k 7&,08 - 001 tl>rv - Oll 

llofSamples· d.Jf fJ II Matrix: Jo1i F/ lhD 

Analyllc81 Holding Time 0.,. Holding p_,llllon Prwrndlon SampleiD Time ... Comments Method CriWia Exceecled ertt.rla Dellclenc:y 

:Sw- 8#"-
&7r,o8-oo9 7/%A' dJI l!ou.;s S)(' ol..-~ow. IVA IV.q I?-

1
Hr 

ReviewedBy: ____ fU __ ~------ Date: //. ,},/. 0.1. 

B-13 



Volatile Organic. (SW 846 Method 8260) Page 1 of2 

SiteJProject ru~ Jell Samplj AR/COC#! koS b7o / (,OS:T3o tofSamples: /cl. Ma!rix: __ _..:;6:.~b.t.I!.J.j_,_J ______ _ 

Laboratory: f;Jc-J, LaboratoryReportll: I. 7(,0/ LaboratorySamplciDJ: · 6 7(pO/- 00/ lhm -Old. 

Mclbods· r.S f,J 8 J.lf. 8 olC.o A Baldllls· ol o3 q .3 Jt. t. 7r. - D(l 

Cilia. c.A. CCV ~ ~ ~.T ~Min. MIV l'llld 
18 CAS• Name lnlelcept RF It* 'liD Melhocl LCS LCSD LCS MS MSD MS = Equip. Trip ·oru 

L RF <:20'l6/ Blka RPD RPD Bl.nb ....... 
>.05 0.99 ~.9 (}(JJ. oo.oo 78. 

I 71-5~ Ill~ 0.10 v I lVI+- IY"'' 
,. 

2 79-34-5 II 0.30 
~5 II 0.10 

I 75·34-3 I .10 
I 75-3$.4 0.20 / v v v 
I 107~2 I 0.10 
I 5-40-5!1-4 0.01 
1 78-87·5 I 0.01 .b.1 • 

I 711-!13-3 u.e-(MEIQ v 0.91 .} 1....., 
I 110.75-1 2-lloaaaao~ .. $91·71-6 0.01 

~ 101-10.1 kNmi) 0.10 

I 167-64-1 0.01 / fY. """' I 71-43-2 1- 0.50 / v \./ / 
I 75-27-4 ~ 0.20 

75-2$-2 llnJmoiJrm 0.10 
I 74-13-9 ~ 0.10 
I 7.5-15-0 Cllllaa-- 0.10 
1 S6-23-S ..... 0.10 / / \/' £. 

10No-7 0.50 
I 75-0o-3 clllonldbollo 0.01 
I 67-'6-3 ............ 0.20 
I 74-47·3 0.10 
I 10061-0I·S cit-I 0.20 

124-41-1 0.10 v 
100-41-4 I_.,_,. 0.10 

I 75-09..'2 1-cblorlde IOxbUt 0.01 / v 
100-41-5 I~ 0.30 
127·11-4 0.20 
IOWI-3 ~IOxbUt 0.40 v v v / 
10061~ -I 0.10 v v' .L. 

1 79-01-6 0.30 ,..,.. .. 1/ v v v 
I 75-01-4 1-dltodlo • 10 ,/ 

1330-2().7 0.30 
f'.LI • . •r. IOH>~ 
~.- 1,01- /],,., 

COlllments: VI.-. i 1/t.~ No- ~""'' oreRCRA ~ - -11-21- lA.AL /1. Revtewed By. ~-,-----"(j_/-=------- Date. ----'ol,_O~. 0><:~ 

t8 I. .sA I .J.SI>I 

lf .{1'1 .r 4 /.;! 



WJ lol oJ Sot!~ 

Volatile Organics Page 2 of2 

Site/Project: ________ AR/COC#: 60,fp 701 loOS 7$0 Bat.cb#s: -------------------

l..aboralory: Labonlory Report N: #of Samples: ______ Matrix: ----------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC1 SMC2 SMC3 IS1 IS1 IS2 IS2 IS3 IS3 
Area RT area RT area RT 

/N (Ajl'&U;'J- \ _...-v--
----

v-

-----
1--

~ 
v--

_...-[_..----

---v-

-----
.-

-------SMC 1: 4-Bromotluorobenzene IS 1: Fluorobenzeoe Com•e•tl: 
SMC 2: Dibromotluoromethane IS 2: Chorobenzeoe-dS 
SMC 3: Tolucno-d8 IS 3: 1,4·Dichlorobenzeoe-d4 

cw 
SA I --¥ J.c.J ft cw 9 . .Jr s.o.; 

I. 
~ 

c). JA. '- - II .(cJ , cw 9.a.J" o1o. -~rJ" 

6. cfA- cf" I IJ. J..GJ !l CUI 9. d.7 6'.1/ 

8·19 



NJ Jof c) 

Volatile Organlca (SW 846 Method 8260) 

Sitc/Project:_D=J.l::;__"""J'""o:..:..'.:....'--'J::..:a::..~+-'iJ ARJCOC II: i,o.n. 70 1 
Lalxntory: tJs"A Laboratory RqxJrt 1#: fo 7fD 0 I 

Mctbods· uw- fi'Nt. ~olfoO e 

IS CAS. 

I 7'-3M 
I 107-46-2 
I 5<40-B-e 
I 78-87·5 

I ~3-3 

I 110.7U 
591·71-6 

~ 101-10.1 

I 67-64-1 
I 71-43-2 
I 75-27-4 
3 75-25-2 

I 75-15-0 

I 56-23-' 
2 1011-90-7 

Name 

I I 1-lricbloroellloae 
II 
II 
l '" 11 ... 111 

I 75-00-3 dllolodlllao 
I 67-66-3 .,...._ 
I 74-&7-3 ............. 
I 10061-41-5 .. I 

124-41-1 .... __..... ........ 
100-tl..f 

I 75-09-2 :..-..... dllorldot IOxlllk 
loo-tl-5 1-
127·11-4 ........ , ... 
IOWI--3 llolaaloCIOxblt 

2 10061~ -1 
I "-01-6 lltdlloo * 
I 75-0I..f IYiuldllorMe 

1330-20-7 

: -H¥2,.., 

C0111me•ts: 

T C111b. ca1b. 

c Min. Wwcept RF ""' 
L RF <20%/ 

>.05 0.99 

0.10 
0.30 
0.10 
0.10 
0.20 

10 
0.01 
0.01 

I"' jo.OI 

0.01 

0.10 

0.01 
0.50 
0.20 
0.10 
0.10 
0.10 

.10 

.50 
0.01 

.20 
0.10 
0.20 
0.10 
0.10 
0.01 
0.30 
0.20 
0.40 
0.10 
0.30 
0.10 
0.30 

v' v 

t/ i/ 

v v 

v , .... 
,/ 

,{ eJ /A. c.J IJ vkol.. ..f> 
'1/ freo'twv... 

Cuv f/ A(..j J~ 

CCV 
'lfoD M.ebod LCS LCSD LCS MS Fllld Equip. Trip 

Bib RPD MS MSP RPD = Bl•nb Bl•nb 

1\ 

\ 

\ 
\ 

/ 7 

\ 

/ 1/ 

\ 

Reviewed By: ----L:~~'tu.L~~--- Dale: 
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Volatile Organ lea Page 2 of 2 
sire/Project:________ ARtcoc ll:_--=.6.::.o~.r....:":....7..:..::..o-+----7.:...:g~o=--- Batch/Is:-------------------
Laboralory: ________ Laboratory Report II: ______ _ llofSamples: ______ Matrix:----------

Sample 

IN ~lfRP't 

------------SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-dB 

Surrogate Recovery and lntemaiStandard Outliers (SW 846 Method 8260) 

SMC1 SMC2 

--------- r--

IS 1 : Fluorobenzene 
IS 2: Cborobenzene-dS 

SMC3 

-----~ 

IS 3: 1,4-Dicblorobenzene-d4 

IS1 IS1 IS2 
Area RT area 

---1--

~ 
~ 

Commeata: 

B-19 

IS2 IS3 IS3 
RT area RT 

-~ -- 1..-----



Com 

Site/Project: DJ J J o I i 
Laboratory: y~<A 

Methods· J lJ - 8 )/ ft, 

Semivolatlle Organics (SW 846 Method 8270) 
Jt1fitpt1ARJCOC#: bOSf. 70 1..0~730 LaborawrySampleJDs: b lbO 1- ()13 #-.ru 

Laboratory ReporU: (, 7C.O 6 - 00~- (~) 
BoJ7o c. (j). @). 

Page 1 of3 
Ool?' 

II ofSamplC3: /~ t1. L Malrix: .So1i t. llw - Batcblls: . o2 n:r&li .JoiJ.!) c}QJW.X./ ((R) 

Callb. 
Callb. 

CCV T RSDI Field 
1$. BNA cAS• NAME C Min. lnlerapt Rf R2 %D Method 

LCS Lea. LCS 
MS MSD 

MS Dup. Equip. Field 
L RF Bllllka RPD RPD Blanb Blanke mJ 

<20%/ RPD 
:>. >.051\: I !NI.!IIIA ~~ l/1\ fll a. _jJJ_ (/) Ol (!) 

2 BN 120-12·1 1,2,4-1'rlolllonlball 0.20 './ v v N4- v v" ~ l'llt- v IVA: v 
I BN 95-50-1 1,2~ 0.40 

I BN 541·73-1 ·~ 
0.60 

I BN 106-46-7 1.~ o.so / v v v v o/ 

3 A 95-95-4 2,4,5-Tridllaropboaal 0.20 \/ v / /.J v" v 
3 A 81-06-2 2,4,6-T~ 0.20 ,/ v ~.~ b!' / /' 

2 A 120-13-2 2,4-Dic:lllonJpll 0.20 

2 A IOS-47-9 2,of.Diwc:dljolpllalol 0.20 .11 J 11 l't\ 
3 A 51·21-5 2.~ 0.01 J J ./ 
3 BN 121·14-2 2.4-~ 0.20 v' / v v v v 
3 BN 606-20-2 2,~ 0.20 

3 BN 91·51-7 ~ 0.80 

I A 95-57-B 2~ 0.80 v v v v v .V 
2 BN 91·57-6 ~- 0.40 I 

I A 95-41-7 ~-Modlylplleaol (.......,.) 0.70 ,/ v t,q t.Q v '1ll. 
3 BN 11-74-4 2-Nilnluillat 0.01 

2 A II-7S.5 2-Nilnlpbeml 0.10 J. J J IJ 

' BN 91-94-1 3,3'-DXI!IcmiJalzidiDo 0.01 

BN ~2 3-Nm-.iliac: 0.01 

4 A 534-52-1 ·-~ 0.01 J l II!_ ~ 
BN 101·55-3 ~ 0.10' v' 

3 BN 7005-72-3 ~ 0.40 

A 59-50.1 4-Cidaro-3-molbylpboaol 0.20 v v v v v v 
2 BN 106-47-8 4-ChlonJouiliDo Q.Ol 

I A 106-44-5 ~(p<naol) 0.60 I . 
meDts: MJP- ~oe.. .../ I v 13 . -

MJO 

I~ 
I!'. 

:,,-
V" 

/' 

v 

v 

~ 

v 

v 
- .... -- ~-,/ ........ a u1r" 

- v' ~ 
Reviewed By: ___ _.tV."'-""'-'04<>~<~.1&-<.._ ____ Date: 1/ . .lo -Or?-
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Semlvolatlle Organics Page2 of3 
Site/Project: ________ ARICOC#: G:.0Sc,7o 

1 
boST3D ~lis: ________________________________________ ___ 

Laboratory: Laboratory Report II· II of Samples· 

cal lb. 
Callb. 

CCV T RSDI Field 
BNA CASt NAME C Min. ...._.,. RF ~ %0 M.ehocl 

LCS LCU LCS 
MS MSD MS Dup. Equip. Field 

L RF 8181111• RPD RPD Blanb 81Mb 
40%1 RPO @) 

>~ 
0.911 20% i'l /T) tm .. A I'll d) lm m.IQl IYIJD 

BN 100-414 4-NibooDIIIae 0.01 ~I :Co K.-+ v ....,.~ 

A IOCJ.Ol·7 4-Nlln>jlllcml 0.01 v v' v v v v v 
3 BN 13-32-9 .-..-.. 0.90 .../ v v IV v v 
3 BN 2011-96-1 Al:laloJiblllyl- 0.90 

BN 120.12·7 - 0.70 

BN $6.55-3 llcmiJ(a)UIIIna:ao 0.10 

BN 50-32-8 llcmiJ(a~ 0.70 

BN 205-911-2 llcmiJ(b)liiiOIIIIIbene 0.70 

BN 191-24-2 llcmiJ((.h.i)payla>c 0.50 ... 
6 BN 207.01-9 Beuo(k~ 0.70 I 
2 BN 111-91·1 bii(2-Cblaroolboxy)molblao 0.30 

I BN Ill ....... bil(l-CWoroodlyl)odlcl' 0.70 

I BN OUG-1 bil(~ 0.01 

' BN 117-81·7 bU(2-Bibyllloolyl)j.blboWo 0.01 

5 BN .,.Q-7 Batylbom:ylplllllllalo 0.01 

BN 16-74-1 Cubuole 0.01 

5 BN 218-01-9 ~ 0.70 

6 BN 3-71).3 Dibeaz(a,ll~ 0.40 J J ,'tlo 

3 BN 13244-9 Dibomoflual 0.10 .; 
3 BN 114-66-2 Diotbylplltbalafll 0.01 

3 BN 131·11·3 Dimochylpbdlala 0.01 

BN 84-74-2 Di+butylpbdlalllo 0.01 

BN 17-84-0 Di~fll 0.01 

BN 206-44.0 FIIIOrllllboae 0.60 

3 BN 16-73·7 Flu......, 0.90 

BN 118-74-1 ~ ··':' 0.10 v" v ,, 11 v v v 
BN 1748-3 HcocachlorobutldleM 0.01 / v L~ {,.,L, V' v v 
BN 77-47-4 HeudllarocydopaDcli- 0.01 J l !1:~, -~ 

I BN 67·72·1 H~ 0.30 I "' I i/ t./ cq (AI v v v 
Comments. 

B-21 
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2 

2 

2 

• 
I 

4 

• 
I 

s 

Semlvolatlle Organics Pagel of3 
Site/Project: ________ AR/COCII: __________ _ 

~-·'------------------------------
Laboratcry: Laboralory Report II· hfSampl cs: 

.~A 

BN 

BN 

BN 
BN 

BN 

BN 

A 

BN 
A 

BN 

C811b. 
C811b. 

CCV 
Min. RSOI M«hocl CAS# NAME TCL lntwapt RF .r %D LCS Rf Blll'lks 

\ '). I r?.OS Ill ~I ~r ::llm 
193-39-S lndaJo( I ,2,3-cdJI>Yr- v 0.50 lu -·~ 78-59-1 .....,.,.,_ 0.40 " 91-20-3 Naplllbala>o 0.70 

98-95-3 N~ 0.20 / 
86-3~ 

N'NibooodipboaylomiRc 0.01 I}_ 
621-64-7 N'Nitrooc><li-propylomiRc tv 0.50 v 
87-86-5 Penla<:hlompbeoo 0.05 j J / 
85-01-l! ~ 0.70 I 

101-95-2 Pbcaol 0.80 / 
129.00.0 Pynne 0.60 / 

D / nA4A u I fJ/o.V..JL -'1.1 

Otlle Sllrronte Reeove ,. • n 
Sample SMC1 SMC2 SMC3 8MC4 SMCS SMCI 8MC7 SMCI 

SMCI:N~(BN} 
SMC 4: PbeaoJ..d6 (A) 
SMC 7: 2-2.Qdcropboaol-<14 (A) 

SMC 2: 2-Piuaroblpboayl (BN} SMC 3: ~T~I4 (BN) 
SMC S: 2-Fiuorophoool (A) SMC 6: 2,4,6-~ (A) 
SMCI: 1,2~(BN) 

Iaternal Staadard OutHen 

LCS LCS MS 
MS MSD 1t RPD RPD 

Ct 'A- 1'1\ 11\ (!) 

1.1 I... I.. v 

/ v v 
v v v 

v v v 
v' v v 

COIIlmeob: ~ A 

01037 bi/ $.n'l.SD8 

mJor 

Field 
Dup. 
RPD 

N4-

Equip. Field 
Blanks Blanks @) @ @ 

lf1V M/0 1&'0 
y' r.lf-

v v v 

\/ L v 
/ v v 
v v :::-v v 

ew.J lh.OI /6.ZZ. .Sq 13~~ 

cwJ lt;L ~~ /:?· n Jtt .73 f! Ol'f 

S11111ple 181- 181-RT 182- 182-RT II 14M 113-RT 114«N 114«1" 11 ...... 181-RT ....... 181-RT :f. .JoJt.Jt,.t M.JDB eov.f 11..o1 l~o·«:J. 

IS 1: 1,4-Dicblorobolaa (BN) 
IS 4: Pbcno1bralo-dl0 (BN) 

IS 2: Nopb«ho._.... (BN) 
IS5:~12(BN) 

IS3:~10(BN) 
IS 6: Pwyla»dl2 (BN) 

B-22 
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J. 

PCBI (SW 846.- Method 8082) 

Sltcn'rojed: DJJ ,foil Jampl'iy ARICOCI: ~OS: G. 70, t.Q,f13o ~....-IDI: b 7"01- 01>1 #lrv - 0,2~ 
l..lblnloly. y-'<-;J. ~Report f: ta 7G:z 0 I b 7 ' 0 8 ~ i2Q 4 (f4) 
ldelbodl: &J- 8&4 808.) Q) 

....... , 

CASt 

'' .. ~-
12674-11·2 
11104-21-2 
lll4t-16-5 
53469-21.,9 
12672-~ 
1J097-69-1 
11096-82-5 

IN' 

Matrix: J 01 I 
. •· . ' . , . .... 

T Clllllt CCII 

Name lc......,. RID I It" llelhocl LC8 LCID 'M) ... 
L 

Aroc:lor·10 16 
Noolor-1221 
ArockJr.l232 
Aroc:lor-1242 
Aroc:lor-1241 
An:iillcr-1254 
Aroolor-I 260 

8Miple 

OU7f/U4 

-

1'120"/0~ 

IN'A II 

.; 
,; 
.t. 
,/ 

IMC 
%R!C 

,/ 

v 
v 
v 
v 

lf\:lm.l'tl I ill 
-;; ./ Ill' 

v 
lv 
lv 
lv 
v 

/ ,t'Y 

IMCRT 

Coalrmadoll 

CAl. RPD>ZI% 

--

.(.l I1J ~ 

v 
1/ 

v 
tL. 

1/ v ,; 

....... 
-

LC8 ..., 
I~ 

~ 

-

. :~ .. 

... 1180 

!lli.Jl 'A\ 121. 

o/ v 

IMC 
%R!C 

CAS• 

~ 

... 1'11111 ...., Dup. lqlllp. ...... 
~ 

..., 
IY~ v 

v 
v 
v 
v 
v 

v v 

RPD>U% 

l'lllcl ... 
IY~ 

. , .. , 
·o. •• ' .'w ·'· .~ .. :· .·· ... 

ANJflt.CJfJ '7!'S'i~ 

6/'IJ..J .s os 

RmewedBy: _. __ .:;.(;U~fA.A.L=;:::;_---- Date: //. •'-'· Ocil. 



High Explosives (SW 846 Method 8330) 

Site/Project: DJJ Jot/ Sc.mph1 ARICOCI#: ftJO{i't. 7o
7 

I.Ot"730 

Laboratory: y ,k"A Labonlory Report 1#: --------

M~: ______ ~u~W~-~8~~~~~~8~3~3~0~-----------------
II ofSamples: /~ f/ 1 Matrix: So// 9' h'w 

, cww CCV Melllod 
CAll NAMe I ...... R' ""' ..... LC8 

l I .99 '2. 20%1. I U t. I 
2691-41~ HMX H/1 v 
121-82-4 RDX 
99-35-4 I 3 S· Trlnllrobcmalc 

Laboratory Sample IDs: b 76oJ - 013 #lru 

f,71908- 007 (e.eJ 

LC8 .. - l!qulp. FWd 
LCD RPD MS MID ~ 

.,.. ..... ..... 
z I 20% I t IIIPO u u 
'1/ fA v A•Ao ; It/A 
..; 
... 

99-6~ I 3-dlnitrobenzlene ~r 
98-95-3 Nilr0bc:n2ate ""<'h" 
479-45-8 Tetryt v 
113-96-7 2.4 6-trinitroiOIUCDC v' 
3SS72·78·2 2-lllllino-4 ~ni-luene -:-,:;_· 
1946-SI~ 4-amino-2 ~troeolucne ,/ 

121-14-2 2.4-dlnitroeoluene v' 
606-20-2 2.6-dlnitrotolucn '7ta'"' 
83-72-2 2-ultroiOiuene "'i-i."" 
99-~ 4-ni-Juene ,\.'i'"' 
~3-1 3-ni-luenc T~V ' 
73-11-S PETN 

Sample C0111mellb: 

hiS MJD Qp 0 

.a ,i z.. 
v M N9 

\ 
\ 
\ 
\ ,..,.., \ 

" \ 
\ 

, 

No ~ ~ 0; ~ci11.c4 = /HI p2 
l.c.I ttUiJ ~ t.Wo ~ 0/G S11111ple 
(eJ((WI /PI' 7~/ IVIVtM puit .{.iJ 
No .r~ -'-'/~ ;or ~~" 

!lolld.--u COIIYtnloll: /1 /[ , •. J 
1111lka = 11111: ({llg II) x (sample...., 111 1 sample 1101. {mJ}) x (1000 M/llbr)J 1 Dilutioa l'aciDr • 11111 Reviewed By: _____ v __ u_ ·~ __ _:. _____________ Date: 11. J.l· Ool 
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WJ I ol- ol { Joth} 

Inorganic Metals 

I'" 
II ofSamples: I.J Matrix: u~/J Bald! #Is: .:J()JJJ.I.~.:l / Jlo) ..Jn.~ BIR I AUa.IJ ) 

Sitrll'rojcct: DJJ Soil J6Mpl,1 ARICOCN: 'OH 70
1 

4DS7.?o Laboraloi)'SamplciDs: __!t.~7.!...:t.!!:..O~l~-~o:J...I(>.3L-..!.Ihu.r!.£u!..__-~o!::..l.::AC ___ _ 

Laboralol)': -....<~='£=J.. ----- Laboralol)' Report II: l. 7 (, 0 I 
Methods· SW-g/1{.. 7H.7/A (!f) /,OJ08~AALT4./J} 

CAStl uq/L QCEJement IJq/t. 

Analyte· 
t,_3S" OICS Serill Jlleld 

-v 

TAL ICV CCV ICI CCB Me- LCS LCSD LCSD MS MSD MSD Rep. 
Dl• Dap. Eq.lp. Jlleld ...... RPD RPD RPD AB - RPD ...... ...... 

7429-90-5 AI Ilk ~ ~ flj 

7....,,., .. v v' / v ,/ ,_/ ,_/ ,/ ,/ i./ ./ 4 
7440-41-7 Be 
7.......,01 v / v v v t/ v II' I l'fl v /Wit v' 
744().711-2 Ca 
7 ..... 7-JCr j v ./ v v v \/ v' 1/ ~ ,,I.J. 
74411-41-4 Co I 
744().50-8 Co I 
7439-19-6 Po 
743~5-4Mll 

743'""" Ma 
7~NI 
7~71C. 
7 ... 22-4 .... ./ l/ ../ v i/ ,/ v' ,..,.. 17 rl'/1 v 
744().23-.SNa 
7440-624 v 
7~Za 

743,.'2-lft / ./ '/ v v 1/ v \./ I ,/ l/ t/ i7 
'7'7D-#-21e 1./ v t/ •·'IS" 3·'2.1f. v v / ,.,.,.. v' Nit ,/ 
7-.31-JA.I ./ / / ;;.,,n/1 ,..,; t/ v ,./ J 7 Kif ./ 

744().36-0 Sb - \ 
744().21o4 n 

743'-!JJ-41 II& v ,./ / i/ ,/ ,/ v v /Yif \/ 

CyaaldoCN 

-Noa.a. SbadodiVWiaJCRCRAmelall. ~ooavonlea. maik& psis. ((NIB) x(lllllploJNM (&}i..,..tevol. (ml))x(IOOOml/lliter))/Dilu-F-. •psll 

Comments: /J1/ sotlJ ol)( Iif. 

J.o3B!tJ {)Vf' /IYIJ / !0 
Reviewed By: ___ ___:::C(/~_IAAJ..._:_ _______ Date: //. ol/. O.J. 
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I IU 1(' IJo n IS 1"\ 7.o -'ll rl,;) ~1 ~<-I 

BIL Ill ~ ) > 7 / / ~ 7 / '/ 7 ) / 
• 7' 7 'if::. J.fl:fS vq 'L 

v 

Cr- "' ~ 
I 88<('t.f-< 11. Nlw, L 7 ") ') / "'/ :> "/ / / ') / "') 

J 

.S e. m. J.. CK I C1Y3 NO '-· 
.J.J/oiXS""' I/o• J.v J~J s.~~ ~6t :T.s~ ~&~ r.t.~. .J.B3 187, :r.~ ;Jih J.B-t ;f.(!,~ 

1.1 

~ I~ J'CA lln 
1.1 

/V{)J < UJ 

()5 < sx MJ)J,. = .1 > "/ "> 7_ l7 / > ) > "> / :> 

'DL ' ;).o~ ')(. ~ =- \. O\ 



Inorganic Metals 
Site/Project: pjj J 01/ 

Lalxntory: r;,u. 
Jamfi'J ARICOC#: ~ Qf(.]0

1 
bOS73o LaboratotySampleiDs: _ __,t."---!7-"~~0:<.JL8_-__,0"-'I'-l>O"----------

Laboratoty Report It: 6 7 G. o I 
Methods· Jt..)- 8'Yb 7Jt7ott ( /J9) 6010 G {_ M.i71/J) 

0 , 
II of Samples: I Matrix: Atj.c IUJ.!bl. Batdtls: olnwh.l<"> / 14 J clo.y -sr.r.r I MV"4.1J) 

CAS 'Ill 
u 1/.. Lr.q/J.. QCEiement 1(./FP 

Analyte Me~ LCSD MSD 

" 
ICS Serlol 

~ l<plp. J1elll 8tS'" 
TAL ICV CCV ICB CCB I:IES LCSt MS MSD ou. ...... RPD RPD All 

do• RPD ...... ...... 
7429-90-5 AI (Y· N~ Nt ....... 
7.wt.3'-'Ba v ./ v i/ •N.:J. v ./ .., / NA- ,Y.4 \ J.IJ{~ 'Will. 
7440-41-7 Be 
7~t01 i/ / 1/ v •JJJ v v v v NJr Nit N_ 
7440-76-2 Cs 
74a-47..,JQ> L v l/ v v 1 \/ .L v N/llr I>' A ~- B:f.f 'lolL 
7440-41-4 Co \ 
7440-»>Cu \ 
743N9-6Pe 
7431'-9$-4 Mil 
7439-96-5 MD \ 
74-l().(ll.ONi 
7440-09-7 K 
7<Ue-22-4AJI v / / L/ ./ \./ / ,/ ~ 1/ IVJII Nit 
7440-23-S Na \ 
7440-62-2V 
7~Zil \ 

\ 
7~!n-l .. / / v / v / / v v A. 'It NA 
7~11e IV v v ./ v v / v 
7~Aa / / I>/ k.tJ v / L v AI) 

7440-36-o Sb \ 
7446-28-0TI \ 

7-09-97-411& / v .V' v 1.": v _1L v Kit 

CyuideCN 

Nolm Shodedrowu..,RCRAmclals. Solldl-le-aqlltOueoavtnlea. qlq•IIJI&. [(~a/8) x(!llllple,_. {&) l•mplnol. {ml})x(IOOOml/lliter))/DiludOIIFIC1or • 11111 

Comments: o{b ~ lyv C b 7 8 J.l I) up /IYl.JjJD 
Sr>IJ.. "o~ 

Reviewed By: -----"'j{J....l.C_,WJ..:..=::....:::. _____ Date: 1/ · J.l. Oij. 
1.735~ /)l)f' /m.J 

B-14 



\, 

General Chemistry 
Site/Project: DJ.) Jo !I 
Labontoey: (/;;).. 

Jo,.,f/~ARJCOC#: I. OS£. "10 4,os·-,;~o 
I..abondoly Report#: I. 76 0 I 

Methods: 6A>- K"t(p '?OIOIA (TW] 7/'lt<. 'I (~,.) 
T ;: 

# of Samples: I .J r/_ ~ Matrix: doJL f!: /.;,£) 

CAS II ~ T 
A ICV CCV ICB CCB Mdloed LCS LCSD 
L ..... 

I I ole/ 
./ ey,.,_,~ ./ v .,/ v .,/ 

.J 

./ v v ./ v ../ 

,/ v v ../ / v' v' 

.; 1-t«a,..ow 
CAA,,., .. ~ .,/ v v / v v 

II' v v / v v 

Commeats: 

J.04703 .' t..71.j73 /)C)P /ll1J 

I 

,Jo4-~ :f3 : 

<loS 98/ 

t.JUA.,;.. yfA..J /w.,tll 
/Vc,e "S"3o1. 

LabontorySampleiDs: 6 7fo0/ - 013 Hlrv - 0..1-¥ 

b 7l.o B - Q08 {r& r~} &. 71.o8 - ooy (liB- o-') 

Baldi lis: o~o~7o3 Ft olOS/013 /7LN) olO$"'' _f"_v•) 
olOSW/1 t'TtW. nr' .JO.t -.t.9.I' /t;' 

QCEiement 
I 

LT - Jleld 
LCID MS MilD MSD ... ICS -= ...... Jleld 
IIPD IU'D IU'D AB ... ...... ...... 

v II"~ lr4 IY~ If !I NIJ n.q 

./ «II \ v IY~ Nt> 

v ./ IYn ~ N4-

~..-~. I'I'R \ * (-t:r-10 IS" I.) 
~ /'I'D ,, IYit \ 

v /(~ \ HR-

Reviewed By: ___ _.::.?Ut.:::::...~o<'Wj__~C:::::.----- Date: 1/ . .IJ.. Q.}.. 

90 J Az. J.q-19 1-~o 
qo cJJ A-z.. 



c!OS009 

Site/Project: 

Laboratory: 

Methods: .EPA 900 • 0 

Radlochemlatry 
Laboratory Sample IDs: b 7 (, 0 I - 0 I '3 

b 7(i,OB - Oil 

lt'lfv - 0r1.41 

{lt>) 

II ofSamplca:...;!.~O)'------ Matrix:....:~:,0"-'1-'-'IJ~---------- .JQ)(9(0 (€8) 

QCEiement 
Analyte 

Metllod Rap ........ Field , .... Semple Sample 
Blaakl LCS ~ RER Blukl O.p. Blukl m 

....,. ~ m 
....,. J&'l'ncc 

RER 
Criteria u 20% 2S% <1.0 u <1.0 u IVA- SO-lOS SO-lOS 
H3 ........ 
U-238 ""-
U-234 ""-
U-23$1·236 ........ 
ITh-232 r--. 
'111·228 ....,__ 

Th-230 1"--
IPu-239/-240 ""-
Gross Alpha v ..; ,/ Jv v v IY'i Nit ........ 

Beta ,I v v ./.! v ./ Nit rUt ........ 
Ra-226 ""' Ra-28 ........ 
INI-63 ........ 
Gamma Suoc.. Am-241 ....... 

Gamma Suoc.. Ca-137 .......... 
Gamma Snea. Co-60 
(.IV\. ~ NnAo.. J ,/ ./v v IV4 NA- Nil ........ 
I~ V&i""-" B ,; v vv y ..VA- Nt<t IYJt ""-

p ........ IHihod Typla!T,_ TyJilc* c.rler Com menu: Jo'i 9Co ; 
Iso-U Alnhasoec. U-232 NA 
Iso-Pu Alpha spec. Pu-242 NA 
Iso-Th AlnhaSDeC. Th-229 NA 
Am-241 Alpha spec. Am-242 NA 
Sr-90 Beta y inJUOwth NA 
Ni-ti3 Beta NA NIIIYICP 
Ra-226 Deamination NA NA 
Ra-226 Alphasnec. Ba-133 or Ra-225 NA 
Ra-228 Gamma spec. Ba-133 NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 Reviewed By: _____ {lj-=--~------ Date: //. Jl· OJ. 

8·16 



Conlraet Verification Review (CVR) 

Project Name DSS SOIL SAMPLING case No. 7223_02.03.02 

AR/COC No. 605870 & 605730 Nm~um~GE=L~-------------------- SDG No. 87801A & B 

In the tables below, mar1t any Information that Ia mlaslng or lncon8ct and give an explanation. 

1.0 Analysis Request and Chain of Custody Record and Loa-In Information 
Une Com )fete? Resolved? 
No. Item Yea No If no. 8XDialn Yes No 

1.1 AI items on COC - data entry clerk Initialed and dated X 
12 Container lYDelsl correct for anaiYIIea reauested X 
1.3 . Samole volume fort and tvDes of anatnes reauested X 
1.4 Preservative correct for ana1vses ..... .-- X 
1.5 Cuslody I'8COI'da continuous and complete X 

1.6 Lab sample number(a) provided and SNL sample number(a) croaa X 
referenced and correct 

1.7 Date samples received X 
1.8 Condition upan receipt infonnatlon provided X 

2.0 AnalYtical Laboratorv R8PQrt 
Une Corn llete? Resolved? 
No. Item Yea No If no. exolaln Yea No 

2.1 Data reviewed. signature X 
2.2 Method reference number( a) Corncllete and correct X 
2.3 QC analYsts and limits DIOIIided CMB LCS Reollcatel X 
2.4 Ma1rlx ~atrlx soike dUDIIcata data DI'OYided (If _,,,__, X 
2.5 Detecllon limllll DrOYided: PQL and MOll or lOll. MDA and 1... X 
2.6 QC batch numbers provided X 
2.7 DUution factors provided and all dilution lewis reported X 
2.8 Data reoorted In units and uslna correct tftauntl X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if SDI)Iicable) ieoor18d 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X HEXAVALENT CHROMIUM SAMPLE 1059858-008, X 

RECEIVED PAST HOLDING TIME 
2.13 Contractual qualiflera provided X 

~-14 All requested result and TIC (if requested) data provided X PAGE 1 OF 2 MISSING FOR VOC SAMPLE 
1059819-001 



Contract Verification Review (Continued) 

3.0 Data QualitY Evaluation 
Item Yes No If no, Sample ID No.Jfractlon(a) and Analy8l8 

3.1 Are reporting unite appropriate for the matrix and meet contract 8pecilled or project- X 
epeclftc requiremenls? lnorganics and metal8 reported es ppm (mglliter or mgll(g)? 
Tritium reported in plooc:uries per liter with percent moieture for BOil eampfes? Unite 
COIIIIilt8nt between QC eampies and earnPie data 

3.2 Quantltation limit met for all eamples X 

3.3 Accurw;y X SEVERAL ANAL YTES FAILED RECOVERY LIMITS FOR 
a) • control eamDiel accuracv rei!Orted and met for all eamDies EXPLOSIVES LCS-NO SAMPLE LEFT FOR RE.aTRACT 
b) Surrogale data reported and met for all orvanic samples -lyzad by a ges X 

chromatography technique 
c) Matrix spike recovery data reported and met X TETRYL FAILED RECOVERY LIMITS FOR EXPLOSIVES 

MATRIX SPIKE (eq) 

3.4 Precielon X 
a) Replicate eample precision reported and met for all inorvanlc and radiochemistry 

sam Dies 
b) Matrix spike duplicate RPD data reported and met for an organic samples X 

3.5 Blank data X CHROMIUM DETECTED IN AQUEOUS BLANK 
a) Method or reagent blank data reported and met for all aampfes 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 1,2-DICHLOROPROPANE & ACETONE DETECTED IN TRIP 
BLANKS 
BARIUM & CHROMIUM DETECTED IN EQUIPMENT BLANK 

3.6 Contractual quallflera provided: •J•- estimated quantity; "8"-analyte found in method X 
blank above the MDL for organic or above the PQL for inorganic; ·u·- analyte 
undetected (results are below the MDL, IDL, or MDA (rediochemlcal)); "H" -analysle 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative Included, correct, and complete X 

3.9 Second column confirmation data provided for methode 8330 (high explosives) and X 

8082 (pesticidesiPCBa) 



Contract Verfflcallon Review (Continued) 

4 0 Calibration and Validation Documentation 
Item Yes No Comments 

J~.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

~,_,,_ 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganlca (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interfereuce check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

•. 4.4 Radiochemistry 
a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings In the tabla below. List only sampleslfractiona for which deftclencles have been noted. 

SampWFrac:tion No. Analysia ProblemsiCommenesolutlons 

05981&-001 voc. PAGE 1 OF COA MISSING (pg. 34) 

059833-001 voca SAMPLE NUMBER CHANGED FROM 058867-ro1-GEL NOT NOTIFIED 
059lle8-002 svoca WRONG EXTRACTION FORM PROVIDED 

Were deficienc:les unresolved?"'~ "' No 

Based on the review, this data package i8 complete. "'Yes 

If no, provide: nonconformance report or conectlon request number~ and date comiCiion request was submitted:- 11-5-2002 

Reviewed by. w! Po.QOAt> C'A Q,? Data: 11.§..2002 Closedby: Date:. ____ _ -



lntemallab 

Attachment 6 
Page 1 of1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

8atd1No. SMO u.. AR/COC I 605670 
opt. No./Mal Slop: 

.'l<ljoc&'TllllcMIM9or: 
Project Nomt1: 
-C..COdr. 

LogboCk Ref. No.: 
ServicoOrderNo. 

LocaUon 
Building 6530 

Tech Area 

Room Reference LOV(avaUable at SMOI 
P.O.IIclll 5800 MS 0154 

~NMI718UI54 

ER Sample 10 or Pump ER Site Dar.fTime(hr) Sample Con181ner p,.._. c-. s.mple 
Sompio No.-Fraction Sample l.oc8tlon Detd Depth (II) No. ~ Mllrix T- Volume 811Ye Method T-

059813-001 6530/1027-SP1-BH1·.20-S .Jn' Jo2 1 if-IS~IUft,qu t; S AS 4oz 4c G SA v0c(82608) 

G SA 

G SA see below for parameter 

05981~2 6530/1027-5P1·BH1·.7S-5 1.25' _j 1/(J(J S AG 500ml 4c G SA see below for parameter 

059815-001 653011027-5P2-BH1-/5 -S I "i ' I~ ,_,..,/_.,,u:. s M 4oz G SA VOC(8260Bl 

059816-001 6530/1027-5P2-BH1-20-s AtJ. 1\ (Jf/.5 s M 4oz G SA VOC{8260B) 

G SA 

G SA 

1.-trv _C ;>A~ .--""' >ra.I/L1.l Date 
4. __ !>Y_ Ora. Dale 

2.RallnqulaheciM: ...i ...7 r;- LL' )to. 5. Org. Dale 
' Received by • ~-- )fg. Time 5.-bv Org, Dale 
-~ennoulshed bv )rg. Dale 11me 8.Rellnquiahod by Ora. Dale 

•· Rocelved bv Org. Date Time 8. Racolved by Ora. Date 

Time 
Time 
Time 
Time 
Time 
Time 

Labs.mple 
Ill 

Lab Use 



OFF..SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 



.. 

lnllmeiLib 

BaldiNo. #/4 
lept. No.JMoll Slop: 813511089 
'llljo<Vfooku._ .,.,,,,.,.'""'....,.ctl"' c~/Jin<;. 

Proj<ic!Namo: DSS 101 oampllng 

Roconl Cenlor ~ ERI12115/DSS1DAT 
Logbook Ref. No.: ER090 
ServlcoOnlerNo. CF032.ot ~ 
Location Toc:hAreo 
Building 6969,0978 Room 

ER Sample 10 or 
Sample No.-Frection SOmple location Detail 

059917-(101 6961l11004-0F1-BH1- t -5 

05991~1 696Q/1004-0F1-BH1- /J -5 

059917.()02 6969/1004-DF1-8H1· J -5 

059918-002 6969/1004-DF1-BH1· /3_ -5 

059919-001 696QI1004-DF1-BH2- J -5 

05992().()()1 6969/1004-DF1-8H2- /3 -5 

059919-002 696911004-DF1-8H2- Jf -5 

059920-002 696Q/1004-DF1-8H2- /3 -5 

059921.001 696Q/1004-DF1-8H3- t -5 

059922.001 696Q/1004-DF1-BH3- I .3 -s 

Attachment 6 
Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SMOUse 
0o1o s.mp~eo Shipped: q - z ;. -o z Plojeci(TIIIk No.: ___ ;_E.02.03.02_ 
CsrrleriWaybll No. , r;c -..u.7 SMO~ <".v; 
LabConlact Edlel<erf~171 Ccl1lrac:llt._P021 ' 
Lab Deotlnalion: oa 5tfll ~rW1) M:nd 
SMOConloc:Whono: l'llm~85 e;JflPIIP-
Send~ 10 SMO: ~ l'llenc:lll/505132 

Reter.nce LOY available at SMO) 
Pump ERSIIe DaWIOno(hr) Sample ~ .......... ~ Sample 

Dep4h(ft) No. C-=rad - Type Vohono - Molllod Typo 

11' oolf. IJw.o•o:J./ f}lflr. s AS 4oz 4c G SA 

,~· II' II' ( ~,~ s AS 4oz 4c G SA 

Jt' ,..IIJI~ s AG 500ml 4c G SA 

I?' n9JO s AG 500ml 4c G SA 

~· JD.:l~ s AS 4oz 4c G SA 

j.J I I"</.$ s AS 4o.z 4c G SA 

K' ,,.,,o s AG 500ml 4c G SA 

I? • lr1(n s AG 500ml 4c G SA 

' J/2D. s AS 4oz 4c G SA 

13
1 

~ ~It 1 Jl.}_o s AS 4oz 4c G SA 

AR/COC I 605730 
pwoota~ 

-5ond po .. nll .. ylcapy IIIJICI'11D: 

@-bJCOCNo.· 
Vlllld8llon ............, 

IIIIITo:--Ubo(Aocounlo~) 

P.O.IIaol &eoo loiS 0154 

_,..,_ ... 17111&4154 p--·- LlbSomple 
.Roquoatod ID 

\l._oc:(8260Bl 

VCIC(8260fl) 

see below for~ 

... below for I*IIITIOier 

VOCI8260B) 

i'.tQg82110Ql 

see below for parameter 

see below for par.neter 

VOC(6260B) 

VOC(6260B) 
RMMA _UYes JJ.No Ref. No. 

SamploT!"CCdffll ~· Spoelollne~~ AbiiOI'IJI!II . 
Somplo DlopoAI lJRetum 1o Cllonl [,1Dillpooalbylab DMoEn1oi.ifc~d1 '()~ EDD 0Y• 0No CondltiQn• on 
Tumiii'Ound Time J Normal Rush E-l>Y:· .. UYOICI'-..e 0voo 0Ho Receipt 
Rotum Ssmt>loo By: ~oiRulh: lac 1n111 •. .JNt.) "Sand Nporllo: SVOC(6270C_ 

Name A. Slgnetule lnl Mike ~Meiers PCB(8082)HE(8330) 

Sample J.Lee 1/L.LA.~ .::iJL.. :z:r..:. Well1on/613Si505-284-3309 Depti13WS11Dit Total Cyanlde(9010) Lab Uae 
Ta11111 Phone.'5CJ5.28412476 Cr6+(7197) 
Members , G.Qulntana .&:. MTb.#.':7f.i 7... ~ Shawiii13SISOS-2&4-3309 RCRA melala(6020, 

/ 7000,7471)Grosa a_,ha-_,..,,. __ _, 
bela(900l. 

1.Rolnquiohed bv E ~~ Org.~ •;t,De1o 4/Jil/Ml.TlrM ,,~, ... .. -....- .... _cloD, De1o nr.. 
1. Rocolvecllrl ./' !L)l,' . _C£__,r, ~ Orv.J,t Jr. Dale -rtr,Jin't.TltM _..,t"J 'I" 4.Reoolvedbv Orv. Dolo TltM 
Z.Rollnqulohod t.r I.A.; /: ~ ~ o.v:~ Doleof'AdJtz Time /rt?~ 5.RelnQulohod bv Org. Dele Time 
Z.RecoiYedby 7 • o.v. Dele-, v nmo e.Rocolvedbv Olo. Dole Tlmo 

Rellnqulohed bv Ofll. Dale nmo e.RoUnqulohed J>1o OIQ. 0.018 Time 

'lecelvedby 01!1. Dale nr.. 8. Rocolvecl by o.v. Dale TltM 



OFF·SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 



Palencia, Wendy J 

From: Palencia, Wendy J 
Sent 
To: 
s~ 

Friday, Nowmbef 08, 2002 9:33 AM 
'Nicole McCleery' 
RE: Correction~ for ARCOC 60587D & 605730 J SOG &7601A & B 

Nicole, 
I did not receiVe corrections for the extraction form, the cyanide technical narrative, or any revised VOC forms. 
Can you please forward these? 

Thanks. 

--Original Message--
From: Nicole McCiea.y (maitto:nab@mall.gel.com) 
Sent: Thursday, November 07, 2002 7:44PM 
To: Palencia, Wendy J 
Cc: Edie Kent {E-mall) 
Subject: Re: Comtc:tions for ARCOC 605670 & 605730 I SDG 87601A & 8 

Attached please find the requested ravieions. 

Sirx;erely 

Nicole S. McCleary 
Quality Assurance Officer 
Generat Engineering Laboratories, Inc. 
2040 Savage Road · Ch.-le&ton, SC 29407 
P.O. Box 30712 · Char1eston. SC 29417 
Phone: {843) 566-8171 ext. 4208 
fax: {843) 766-1178 
Email: nsb@gel.com 
Website: http"./!www.gal.net 

"Palencia, Wendy J" wrote: 

> Name: corredie11-5--2002.doc 
> corredie11-5-2002.doc Type: W1NWORD Ale (appllcation/maword) 
> Encoding: ba8e64 

1 



Date: 11-5-2002 

To: Nicole McCleary From: Wendy J. Palencia 

Company: GEL Org: 6133 

Phone: (843) 556-8171 Phone: (505) 844-3132 

Fax: (843) 768-1178 Fax: (505) 844-3128 

Correction Request 

COC: 605670 & 605730 SDG: 67601A & B Tracking No: 5206 

NOTE: Nicole, 
The following problems were noted in this data package: 

• Page 1 of the COA for voc sample 1059919-001 was omitted. 
• The wrong extraction form was sent for svoc sample 1059856-002. 
• The QC statement in the technical narrative for cyanide states that a LANL 

sample was used for the QC. This was an SNL sample (pg. 788). 
• Sample t059857 -001 was changed to 1059933-001. Apparently GEL was not 

notified of the change (I apologize for this). Please correct this number on the 
COA and aSSOCiated fonns. 

Thank you, 
Wendy 

Sandia National Llborltorlll 
Sample Management Ofllce 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 
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DSS SITE 1027: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1027, the Building 6530 Septic System, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area (TA)-111 on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The septic system consisted of a septic tank connected to two seepage pits. 
Available information indicates that Building 6530 was constructed in 1960 (SNUNM March 
2003), and it is assumed that the septic system was also constructed at that time. By June 
1991, the septic system discharges had been routed to the City of Albuquerque sanitary sewer 
system (Jones June 1991 ). The old septic system line was disconnected and capped, and the 
system was abandoned in place concurrent with this change (Romero September 2003). 

Environmental concern about DSS Site 1 027 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the seepage pits 
at this site. Because operational records are not available, the investigation for DSS Site 1 027 
was planned to be consistent with other DSS site investigations and to sample for the COCs 
most commonly found at similar facilities. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in the playa just west of KAFB. No 
springs or perennial surface-water bodies are located within 1.9 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. Infiltration 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 (SNUNM March 1996). Most of the area immediately surrounding DSS 
Site 1027 is paved with some native vegetation, and no storm sewers are used to direct surface 
water away from the site. 

DSS Site 1 027 lies at an average elevation of approximately 5,404 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 below ground 
surface (bgs). The direction of groundwater flow is to the west-northwest in this area (SNUNM 
March 2002). The nearest groundwater monitoring wells are TAV-MW2, approximately 
1,100 feet to the east, and TAV-MW5, approximately 800 feet northwest of the site. The 
nearest production wells are north of the site and include KAFB-4 and KAFB-11 , which are 
approximately 2.8 and 3.2 miles away, respectively. 

II. Data Quality Objectives 

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

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COGs at DSS Site 1 027 was effluent discharged to the environment from 
the seepage pits at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 027 
Sampling Potential COC 

Areas Source 
Soil beneath Effluent discharged 
the septic to the environment 
system from the seepage 
seepage pits pits 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

2 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
CCC releases to 
the environment 
from effluent 
discharged from 
the seepage pits 

The baseline soil samples were collected in two locations at DSS Site 1027 with a Geoprobe™ 
from two 3-foot-long sampling intervals at each boring location. Sampling intervals started at 
20 and 25 feet bgs in the southern seepage pit coring, and 15 and 20 feet bgs in the northern 
seepage pit boring. The soil samples were collected in accordance with the procedures 
described in the SAP (SNUNM October 1999) and FIP (SNUNM November 2001 ). Table 2 
summarizes the types of confirmatory and QA/QC samples collected at the site and the 
laboratories that performed the analyses. 

The DSS Site 1027 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1027 

Sample Type VOCs 
Confirmatory 4 
Duplicates 0 
EBs and TBs (VOCs only) 2 
Total Samples 6 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
4 
0 
1 
5 

GEL 

= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 

PCBs 
4 
0 
1 
5 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radlonuclldes 
4 4 4 4 4 
0 0 0 0 0 
1 1 1 1 0 
5 5 5 5 4 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/Beta 

4 
0 
0 
4 

GEL 
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~ 
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Table3 
Summary of Data Quality Requirements for DSS Site 1027 

Analytical 
Method8 Data Quality Level GEL RPSD 

VOCs Defensible 4 None 
EPA Method 8260 
SVOCs Defensible 4 None 
EPA Method 8270 
PCBs Defensible 4 None 
EPA Method 8082 
HE Compounds Defensible 4 None 
EPA Method 8330 
RCRA Metals Defensible 4 None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 4 None 
EPA Method 7196A 
Total Cyanide Defensible 4 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 4 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 4 None 
EPA Method 900.0 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. 
3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL =General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

analytical methods and the data quality requirements from the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001). 

The QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of one trip blank (for VOCs only) and one set of equipment blanks for VOCs, SVOCs, 
HE, PCBs, RCRA metals, hexavalent chromium, cyanide, and gross alpha/beta activity. Other 
than the rejection of the hexavalent chromium equipment blank result for analysis outside of 
holding time, no significant QA/QC problems were identified in the QA/QC samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating 
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Procedure} 00-03, Rev. 0 (SNUNM December 1999). The data validation reports are 
presented in the associated DSS Site 1027 proposal for no further action (NFA). The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The 
gamma spectroscopy results are presented in the NFA proposal. The reviews confirmed that 
the analytical data are defensible and therefore acceptable for use in the NFA proposal. 
Therefore, the DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

I II .1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1 027 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001) identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual model for DSS Site 1027, which is presented in Section 4.2 of the 
associated NFA proposal. The quality of the data used to specifically determine the nature, 
migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 027 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COGs and potential degradation products at DSS Site 1 027. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 027 was deactivated in the early 1990s when Building 6530 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COGs that may have been introduced into the subsurface via the septic 
system at this site was therefore dependent upon the volume of aqueous effluent discharged to 
the environment from this system when it was operational. Any migration of COGs from this 
site after use of the septic system was discontinued would have been predominantly dependent 
upon infiltrating precipitation. However, it is highly unlikely that sufficient precipitation could 
have reached the depth at which COGs may have been discharged to the subsurface; most of 
the area around the site is covered by pavement. Analytical data generated from the soil 
sampling conducted at the site are adequate to characterize the rate of COG migration at DSS 
Site 1027. 
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111.4 Extent of Contamination 

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

The baseline soil samples were collected at sampling depths starting at 20 and 25 feet bgs 
beneath the southern seepage pit, and 15 and 20 feet bgs beneath the northern seepage pit. 
Sampling intervals started at the depths at which effluent discharged from the seepage pits 
would have entered the subsurface environment at the site. This sampling procedure was 
required by New Mexico Environment Department (NMED) regulators and has been used at 
numerous DSS sites at SNUNM. The baseline soil samples are considered to be 
representative of the soil potentially contaminated with the COGs at this site and are sufficient 
to determine the vertical extent, if any, of COGs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1027 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COCs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

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

Table 41ists the nonradiological COCs and Table 51ists the radiological COCs for the human 
health risk assessment at DSS Site 1 027. All samples were collected from depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1 027 occurred in the subsurface soil resulting from 
the discharge of effluents from Building 6530 to two seepage pits. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point. Because the discharge 
was to the subsurface, wind and surface water are considered to be of low significance as 
transport mechanisms at this site. 

AU11-03/WP/SNL03:rs5398.doc D-6 840858.01 11/13/03 11:22 AM 



5 
~ 

~ 
~ z 
§ 

~ 
(X) 

~ 

0 
I 

--...! 

I 
!:: 
~ 

~ -~ 
~ 
"' ~ 
~ 

~ 
~ 

Table 4 
Non radiological COCs for Human Health Risk Assessment at DSS Site 1027 with 

Comparison to the Associated SNLJNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLJNM Than or Equal to the 
Concentration Background Applicable SNLJNM BCF Bioaccumulator?b 

(All Samples) Concentration Background (maximum Log K0 w 

coc (mg/kg) jm_g_/kg)a Screenina Value? aauatic} (for oraanlc COCs) 
Inorganic 
Arsenic 3.63 4.4 Yes 44c -
Barium 66 214 Yes 170d -
Cadmium 0.226 J 0.9 Yes 64C -
Chromium total 9.26 15.9 Yes 16C -
Chromium VI 0.0272e 1 Yes 16C -
Cyanide 0.02095e NC Unknown NC -
Lead 9.46 11.8 Yes 49c -
Mercury 0.00621 J <0.1 Unknown s,sooc -
Selenium 0.311 J <1 Unknown aoo1 -
Silver 0.04465e <1 Unknown o.sc -
Organic 
Acetone 0.00804 NA NA 0.699 -0.249 
2-Butanone O.o106 NA NA 19 0.299 
PCBs, total 0.0078 NA NA 

--
31,2ooc 6.72c 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. J =Estimated concentration. 
bNMED March 1998. K0w = Octanol-water partition coefficient. 
cyanicak March 1997. Log =Logarithm (base 10). 
dNeumann 1976. mg/kg = Milligram(s) per kilogram. 
9 Parameter was not detected. Concentration is one-half the detection limit. NA = Not applicable. 
'Callahan et al. 1979. NC = Not calculated. 
9Howard 1990. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 

NMED 
PCB 
SNUNM 

= New Mexico Environment Department. 
= Polychlorinated biphenyl. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 

(BCF>40, 
Log Kaw>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
No 

Yes 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1 027 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNUNM Background Applicable SNUNM 

(All Samples) Activity Background BCF 
coc (pCVg) (pCi/g)a Screening Value? (maximum aquatic) 

Cs-137 ND (0.029) 0.079 Yes 
Th-232 0.76 1.01 Yes 
U-235 NO (0.20) 0.16 No 
U-238 ND (0.63) 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND ( ) =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 

900C 
900C 

3,oooc 
3,oooc 

Is COCa 
Bioaccumulator?b 

(BCF >40) 
Yes 
Yes 
Yes 
Yes 
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Water at DSS Site 1 027 is received as precipitation (approximately 8.1 inches annually) that will 
either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. Infiltration 
at the site is enhanced by the sandy texture of the soil. However, because it is estimated that 
95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration, the 
depth of percolation of this water into the soil is limited, and the potential for further downward 
movement of COCs through leaching is low. Because groundwater at this site is approximately 
.480 feet bgs, the potential for COCs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

COCs can enter the food chain through uptake by plants. Once in the food web, COCs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because the COCs at DSS Site 1027 are at depths 
greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain 
transport is not expected to be a significant transport mechanism at this site. 

COCs at DSS Site 1 027 include both inorganic and organic compounds. The inorganic COCs 
include both radiological and nonradiological analytes. With the exception of cyanide, the 
inorganic COCs are elemental in form and 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 half-life of the radiological COC (U-235), the aridity of the environment at this site, and 
the lack of potential contact with biota, none of these mechanisms is expected to result in 
significant losses or transformations of the inorganic COCs. 

The organic COCs at DSS Site 1027 (acetone, 2-butanone, and PCBs) 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 their volatility, acetone 
and 2-butanone may be lost through volatilization, with subsequent degradation in the air. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1027. COCs 
at this site include radiological and nonradiological inorganic and organic analytes. Wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low, and loss through decay of the radiological COC is insignificant because of 
its long half-life. For acetone and 2-butanone, loss through volatilization and eventual 
degradation may be of moderate significance. 
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TableS 
Summary of Fate and Transport at DSS Site 1027 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

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 calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4; Toxicological parameters are identified and referenced for COGs 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 COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 027. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 
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Vl.3 Step 2. Pathway Identification 

DSS Site 1 027 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1 027 is approximately 480 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1027. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct oamma 

Vl.4 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. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to .background in Section Vl.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 
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Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1 027 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, four constituents do not have quantified 
background screening concentrations. Three constituents were organic compounds that do not 
have corresponding background screening values. 

The maximum concentration value for total PCBs is 0.0078 milligrams (mg)/kilogram (kg). This 
concentration is less than the EPA screening level of 1 mg/kg (Title 40 Code of Federal 
Regulations, Part 761 ). Because the maximum concentration for PCBs at this site is less than 
the screening value, PCBs are eliminated from further consideration in the human health risk 
assessment. 

For the radiological COGs, one constituent (U-235) exhibited an MDA greater than its 
background screening level. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COGs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 
1997a), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment Information 
System (ORNL 2003) electronic databases. 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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modelihg the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
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Table 7 
Toxicological Parameter Values for DSS Site 1027 Non radiological COCs 

RfD0 RfDinh SF0 

coc (mglkg·d) Confidencea (mglkg-d) Confidencea (mglkg-d)-1 

Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
Acetone 1 E-1° L 1 E-1 1 - -
2-Butanone 6E-1° L 2.9E-1° L -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2903): 

D = Not classifiable as to human carcinogenicity. 
0Toxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
eroxicological parameter values from HEAST (EPA 1997a). 
~Toxicological parameter values from EPA Region 6 (EPA 2002a). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)'1 = Per milligram per kilogram day. 
ORNL = Oak Ridge National Laboratory. 
RfDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF0 =Oral slope factor. 

=Information not available. 

SFinh 
(mg/kg-d)-1 Cancer Classb 

- D 
- D 
- D 
- D 

- D 
- D 

ABS 

0.1d 
0.01d 
0.01d 
O.Q1d 

0.019 
0.1d 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1027 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s} per picocurie year. 
SFev =External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 =Oral (ingestion} slope factor. 

nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use 
scenarios. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix 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 upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological GOC, the coded equation provided in RESRAD computer code is used to estimate 
the 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. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1027 nonradiological COCs and no estimated 
excess cancer risk for the designated industrial land-use scenario. The numbers presented 
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Table9 
Risk Assessment Values for DSS Site 1027 Nonradiological COCs 

Industrial Land-Use 
Maximum Scenarioa 

Concentration Hazard 
coc (mg/kg) Index 

Inorganic 
Cyanide 0.02095b 0.00 
Mercury 0.00621 J 0.00 
Selenium 0.311 J 0.00 
Silver 0.04465b 0.00 
Organic 
Acetone 0.00804 0.00 
2-Butanone 0.0106 0.00 

Total 0.00 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J =Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available, or a Class D carcinogen. 

Cancer 
Risk 

-
-
-
-

-
-

-

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.00 -

0.00 -
0.00 -
0.00 -

0.00 -
0.00 -

0.00 -

include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
non radiological COGs. Table 10 shows neither a quantifiable HI nor an estimated excess 
cancer risk for the designated industrial land-use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 1.4E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (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 DSS Site 1027 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 1.3E-7. 

For the nonradiological COGs under the residential land-use scenario, the HI is 0.00, and there 
is no estimated excess cancer risk (Table 9). The numbers in the table include exposure from 
soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 10 shows that for the DSS Site 1027 associated background constituents, there is no 
quantifiable HI or estimated excess cancer risk. 
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Table 10 
Risk Assessment Values for DSS Site 1027 Non radiological Background Constituents 

Background 
Concentrationa 

coc (mg/kg) 
Cyanide NC 
Mercury <0.1 
Selenium <1 
Silver <1 

Total 

aoinwiddie 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 

Industrial Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -

EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
3.7E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 027 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1027 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 3.7E-7. 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 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section Vl.9, Summary. 

V1.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). There is no quantifiable 
excess cancer risk. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential non radiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COCs there is neither a quantifiable HI nor an estimated excess cancer risk. 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 
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appear to be inconsistent with numbers presented in tables and within the text. For 
conservatism, the background constituents that do not have quantifiable background screening 
values are assumed to have a hazard quotient of 0.00. The incremental HI is 0.00, and there is 
no incremental estimated excess cancer risk for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering an industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
1.4E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrern/yr. The 
incremental estimated excess cancer risk is 1.3E-7. 

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guidance. There is no quantifiable excess cancer risk. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COCs there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.00, and there is no 
incremental cancer risk for the residential land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from non radiological COCs considering a 
residential land-use scenario. 

The incremental TEDE from the radiological components for a residential land-use scenario is 
3.7E-2 mrern/yr, which is significantly lower than the numerical guideline of 75 mrern/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 3.7E-7. 

VI.B Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1 027 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 1027. 

Because of the location, history of the site, and future industrial 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. Because the COCs are found 
in near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 
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Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment 
Information System (ORNL 2003) electronic databases. Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000), the 
Risk Assessment Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 
2002b, EPA 2002c). Because of the conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COG, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average U.S. 
population (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 conclusion reached. 

V1.9 Summary 

DSS Site 1 027 contains identified COGs consisting of some inorganic 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
non radiological COGs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. There is no quantifiable estimated 
excess cancer risk. 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 HI 
is 0.00, and there is no incremental excess cancer risk for the industrial land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. There is no quantifiable estimated excess 
cancer risk. Thus excess cancer risk is also below the acceptable risk value provided by the 
NMED for a residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and there is no incremental excess cancer risk for the residential land-use scenario. The 
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incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COG are 
much lower than EPA guidance values; the estimated TEDE is 1.4E-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 incremental estimated cancer risk value is 1.3E-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 controls is 3.7E-2 mrem/yr with an associated 
risk of 3.7E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1027 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 11. 

Table 11 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1027, Building 6530 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 1.3E-7 1.3E-7 
Residential 0.0 3.7E-7 3.7E-7 

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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1027. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment which is followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DQOs, data assessment, and 
evaluations of bioaccumulation as well as fate and 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. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
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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 Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1027 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site and no COCs are 
considered to be COPECs. 

Vll.2.2 Bioaccumulation 

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

Vll.2.3 Fate and Transport Potential 

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

Vll.2.4 Scoping Risk-Management Decision 

Based upon informatiqn gathered through the scoping assessment, it was 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11/13/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
J resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 SWMUIAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessmenf' (NMED March 2000) and ''Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED ] =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor fpEF) 
I =------------~~~~~=-
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ __ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

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 

11/13/2003 

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): 

where: 

C *IR*EF*ED I = ___:.:w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 uma) 
IRi =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 chemicals with a Henry's Law constant greater than 1 x1 o-s and with a 
molecular weight of 200 grams/mole or less (EPA 1~91). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequenc_y_(day/yr) 2soa,b 52 wk/yr)a,b 350a,b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weioht (kQ) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,ssoa.b 25,ssoa.b 25,5soa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,9soa.b 10,9soa.b 
(=ED x 365 day/yr) 

Soil Ingestion Pathway 
Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 

1 00 Adulta,b 1 00 Adult a,b 
Inhalation Pathway 

15 Childa 10 Childa 
Inhalation Rate (m3Jday) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kQ) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2} 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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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Table3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure FreQuency 250 dav/vr 4 hr/wk for 52 wklvr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,9509 

Mass Loading for Inhalation gfm3 1.36 E-5d 1.36 E-Sd 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kQtyr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
9SNUNM (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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1.0 PROJECT BACKGROUND 

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

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 1 01 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61; no evaluation of the remaining 60 systems was 
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necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the system did 
not exist, which decreased the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SAP) (SNUNM October 1999), 
which was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow
on document, "Field Implementation Plan [FIP], Characterization of Non-Environmental 
Restoration Drain and Septic Systems" (FIP) (SNUNM November 2001) was then written to 
formally document the updated DSS site list and the specific site characterization work required 
by the NMED for each of the 60 DSS sites. The FIP was approved by the NMED in February 
2002 (Moats February 2002). 
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2.0 .DSS SITE 1030: BUILDING 6587 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of the Building 6587 septic system, 
DSS Site 1030. There are no known or specific environmental concerns at this DSS site, one of 
60 SNUNM DSS sites at which environmental characterization is being required by the 
NMED/HWB. The assessment was conducted to determine whether contamination was 
released to the environment via the septic system present at the site. This report presents the 
results of the assessment and, based upon the findings, recommends a risk-based proposal for 
NFA for DSS Site 1030. The NFA proposal provides documentation that the site was 
sufficiently characterized, that no significant releases of contaminants to the environment 
occurred via the Building 6587 septic system, and that it does not pose a threat to human health 
or the environment under either industrial or residential land-use scenarios. Current operations 
at the site are conducted in accordance with applicable laws and regulations that are protective 
of the environment. Effluent discharges from the facility are now directed to the City of 
Albuquerque sewer system. 

Review and analysis of all relevant data for DSS Site 1 030 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1030 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1030 is located in SNUNM Technical Area (TA)-111 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. 
DSS Site 1030 is located approximately 700 feet southwest of the entrance to TA-111 
(Figure 2.2.1-1). As shown on Figure 2.2.1-2, site inspections determined that the abandoned 
septic system consisted of a septic tank of unknown volume and a distribution box that emptied 
into two 8-foot-diameter by 1 0-foot-deep seepage pits constructed of cinder block. The 
seepage pits were found to contain a 4-foot-thick aggregate layer at 1 0 to 14 feet below ground 
surface (bgs). The septic tank and seepage pits are located approximately 210 and 435 feet 
west of Building 6587, respectively. Construction details are based solely on site inspections. 

The surface geology at DSS Site 1 030 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1030, 
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typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). The immediate area around DSS Site 1030 is unpaved and graded and is used as a 
parking and storage area for construction equipment and materials. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is Arroyo del Coyote, which lies approximately 1 mile north of the site 
and drains to Tijeras Arroyo. No perennial surface-water bodies are present in the vicinity of the 
site. Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost 
nonexistent as virtually all of the moisture undergoes evapotranspiration. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(Thompson and Smith 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,402 feet above mean sea level 
(SNUNM April1995). Depth to groundwater is approximately 480 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002). The production wells nearest to DSS Site 1030 are KAFB-4 and KAFB-11, which 
are approximately 2.7 and 3.1 miles northwest and northeast of the site, respectively. The 
nearest groundwater monitoring well, TAV-MW5, is approximately 400 feet northeast of the site. 

2.2.2 Operational History 

Available information indicates that Building 6587, currently known as the "Maintenance and 
Shop Building," was constructed in 1962 (SNUNM March 2003), and it is assumed the septic 
system was constructed at the same time. Because operational records are not available, the 
investigation of the site was planned to be consistent with other DSS site investigations and to 
sample for the COCs most commonly found at similar facilities. 

Since June 1991, Building 6587 has been connected to an extension of the City of Albuquerque 
sanitary sewer system (Jones June 1991 ), and it is assumed that the septic system was 
abandoned at that time. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 030 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected !uture land use for DSS Site 1030 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at the Building 6587 septic system. In 
1992 and 1995, waste characterization samples were collected from the septic tank 
(Investigation 1 ). In 1998 and 1999, subsurface soil samples were collected from borings drilled 
through the center of, and beneath, the seepage pits (Investigation 2). In 2002, a passive soil
vapor survey was conducted to determine whether significant volatile organic compound (VOC} 
contamination was present in the soil around the seepage pits (Investigation 3). Investigations 
2 and 3 were required by the NMED/HWB to adequately characterize the site and were 
conducted in accordance with procedures presented in the SAP (SNUNM October 1999) and 
FIP (SNUNM November 2001) described in Chapter 1.0. These investigations are discussed in 
the following sections. 

3.2 Investigation 1-Septic Tank Sampling 

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

On July 28, 1992 and July 6, 1995, as part of the SNUNM Septic System Monitoring Program, 
aqueous and sludge samples were collected from the Building 6587 septic tank (SNUNM June 
1993, SNUNM December 1995}. Aqueous samples were analyzed for VOCs, semivolatile 
organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), total metals, 
phenol, nitrates/nitrates, formaldehyde, fluoride, cyanide, oil and grease, and radiological 
constituents. Sludge samples were analyzed for VOCs, SVOCs, pesticides, PCBs, metals, and 
radiological constituents. Samples were submitted to an off-site laboratory for chemical and 
radiological analysis. A fraction of each sample was also submitted to the SNUNM Radiation 
Protection Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis. The 
analytical results are presented in Annex A. 

On March 5-7, 1996, the residual tank contents (approximately 2,595 gallons of waste and 
added water) were pumped out and disposed of according to SNUNM policy (Shain August 
1996). 

3.3 Investigation 2-Soil Sampling 

In June 1998 and August 1999, soil sampling was conducted in accordance with the rationale 
and procedures described in the SAP (SNUNM October 1999), approved in 1999 by the NMED. 
Soil samples were collected from two seepage pit boreholes that were drilled through the 
center of, and geneath, the two seepage pits. Borehole locations are shown .on Figure 2.2.1-2. 
Figure 3.3-1 shows the DSS Site 1030 seepage pits in relation to Building 6587. 
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Figure 3.3-1 
Inspecting the two seepage pits (surrounded by yellow posts), DSS Site 1030 (Building 6587 

Septic System), with a New Mexico Environment Department regulator. Building 6587 is in the 
top center of the photo. View to the southeast. July 15, 1999 
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A summary of the borehole samples, sample depths, sample analyses, and sample dates are 
presented in Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. The shallow sample 
interval in each borehole started at the estimated base of the gravel aggregate in the seepage 
pit bottom, and the lower (deep) interval started 5 feet beneath the top of the upper interval. 
Once the auger rig had reached the top of the sampling interval, a 1.5-inch inside diameter by 
3-foot-long Geoprobe ™ sampling tube lined with a butyl acetate (BA) sampling sleeve was 
inserted into the borehole and hydraulically driven downward 3 feet to fill the tube with soil. 

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

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

Soil samples were submitted to the SNUNM ER Chemistry Laboratory (ERCL) for high 
explosive (HE) compounds and Resource Conservation and Recovery Act (RCRA) metals 
analyses and to the SNUNM RPSD Laboratory for gamma spectroscopy analyses. Samples for 
VOC, SVOC, PCB, cyanide, hexavalent chromium, and gross alpha/beta activity analyses were 
sent to General Engineering Laboratories, Inc. in Charleston, South Carolina. All samples were 
documented and handled in accordance with applicable SNUNM operating procedures and 
transported to on- and off-site laboratories for analysis. 

Samples were analyzed for VOCs by U.S. Environmental Protection Agency (EPA) Method 
8260; SVOCs by EPA Method 8270; HE by EPA Method 8095 (EPA 8095 equivalent at the on
site ERCL); PCBs by EPA Method 8082; RCRA metals and hexavalent chromium by EPA 
Method 6010/7471A and 7196A; total cyanide by EPA Method 9012A; gamma spectroscopy by 
EPA Method 901.1 (or equivalent at the on-site RPSD Laboratory); and gross alpha/beta activity 
by EPA Method 900.0, or equivalent (EPA November 1986). 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 030 are presented and discussed 
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 
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Table 3.3-1 
Summary of Soil Samples Collected at Building 6587 Septic System (DSS Site 1 030) 

Sampling Area Analytical Parameters 
Seepage Pits VOCs 

SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Total Cyanide 
Gamma Spectroscopy 

-~ __ _ Gross_Aipha/B13ta Activity 

bgs 
DSS 
ft 

=Below ground surface. 
= Drain and Septic Systems. 
=Foot (feet). 
=High explosive(s). 
= Polychlorinated biphenyl. 

Number of 
Borehole 
Locations 

2 
2 
2 
2 
2 
2 
2 
2 
2 

HE 
PCB 
RCRA 
svoc 
VOC 

= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 

Top of Sampling 
Intervals in 

Each Borehole Total Number of Total Number of 
(ft bQS) Soil Samples Duplicate Samples 
14, 19 4 1 
14, 19 4 0 
14, 19 4 1 
14, 19 4 0 
14, 19 4 0 
14, 19 4 1 
14, 19 4 1 
14, 19 4 0 
14, 19 4 0 

- --

Date Samples 
Collected 
08-25-99 
06-30-98 
08-25-99 
06-30-98 
06-30-98 
08-25-99 
08-25-99 
06-30-98 
06-30-98 



VOC analytical results for the five soil samples collected from the two seepage pit boreholes are 
summarized in Table 3.3.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.3.2-2. As shown in Table 3.3.2-1, low levels of up to three VOCs were 
detected in the VOC samples from this site. Even though none of these three compounds were 
detected in the equipment blank (EB) or trip blank (TB) samples associated with these samples, 
they are common laboratory contaminants and may not be indicative of soil contamination at the 
site. 

SVOCs 

SVOC analytical results for the four soil samples collected from the drainfield and seepage pit 
boreholes are summarized in Table 3.3.2-3. The MDLs for the SVOC analyses are presented in 
Table 3.3.2-4. No SVOCs were detected in any of the soil samples. 

PCB analytical results for the five soil samples collected from the seepage pit boreholes 
are summarized in Table 3.3.2-5. The MDLs for the PCB analyses are presented in 
Table 3.3.2-6. As shown in Table 3.3.2-5, trace concentrations of one PCB cogener 
(Aroclor-1254) was detected in the shallow (14-foot) sample from each borehole. 

HE analytical results for the four soil samples collected from the seepage pit boreholes are 
summarized in Table 3.3.2-7. The MDLs for the HE analyses are presented in Table 3.3.2-8. 
No HE compounds were detected in any of the soil samples. 

RCRA Metals and Hexavalent Chromium 

RCRA metals and hexavalent chromium analytical results for the five soil samples collected 
from the seepage pit boreholes are summarized in Table 3.3.2-9. The MDLs for the metals 
analyses are presented in Table 3.3.2-10. None of the metal concentrations detected in these 
samples exceeded the corresponding NMED-approved background concentrations (Dinwiddie 
September 1997). 

Total Cyanide 

Total cyanide analytical results for the five soil samples collected from the seepage pit 
boreholes are presented in Table 3.3.2-11. The MDLs for the cyanide analyses are presented 
in Table 3.3.2-12. Cyanide was not detected in any of the soil samples. 
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Table 3.3.2-1 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, VOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a' (JJ.g/kg) 
Record Sample 

Number!' ER Sam_ple ID Depth (ft)_ 
602765 6587-SP1-BH1-14-S 14 
602765 6587 -SP 1-BH 1-19-S 19 
602765 6587-SP2-BH1-14-S 14 
602765 6587 -SP2-BH 1-14-DU 14 
602765 6587-SP2-BH1-19-S 19 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DSS 
DU 
EPA 
ER 
ft 
ID 

=Borehole. 
= Drain and Septic Systems. 
= Duplicate sample. 
=U.S. Environmental Protection Agency. 
=Environmental Restoration. 
= Foot (feet). 
= Identification. 

Methylene 
2-Butanone Chloride Toluene 

16 2.5 J (5) 1.4 
77 2.3 J (5) 8.2 

110 2.6 J (5) 4.3 
9.5 ND (1.4) ND (0.9) 
29 2.1 J (5) 2.8 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical 

MDL 
JJ.g/kg 
ND ( ) 
s 
SP 
voc 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
=Seepage pit. 
=Volatile organic compound. 
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Table 3.3.2-2 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 82603 Detection 
Analyte Limit (Jlg/kg) 

Acetone 10.3 
Benzene 0.5 
Bromodichloromethane 0.1 
Bromoform 0.3 
Bromomethane 0.3 
2-Butanone 3.2 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chloroethane 0.3 
Chloroform 0.1 
Chloromethane 0.2 
Dibromochloromethane 0.2 
1, 1-Dichloroethane 0.1 
1 ,2-Dichloroethane 0.2 
1, 1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.1 
trans-1 ,2-Dichloroethene 0.1 
1,2-Dichloropropane 0.2 
cis-1 ,3-Dichloropropene 0.2 
trans-1,3-Dichloropropene 0.3 
Ethyl benzene 0.3 
2-Hexanone 2.8 
Methylene chloride 1.4 
4-Methyl-2-pentanone 3.1 
Styrene 0.3 
1,1 ,2,2-Tetrachloroethane 0.6 
T etrachloroethene 0.4 
Toluene 0.9 
1,1, 1-Trichloroethane 0.1 
1,1 ,2-Trichloroethane 0.3 
Trichloroethane 0.3 
Vinyl acetate 2.1 
Vinyl chloride 0.4 
Xylene 0.7 

3EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 

AU9-031WP/SNL03:r5371.doc 3-9 840857.03.01 09/11/03 2:56 PM 



Table 3.3.2-3 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, SVOC Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270a) 

Number!' ER Sample ID Depth {ft) {J.tg/kg) 
600444 6587 -SP1-BH 1-14-S 14 ND 
600444 6587 -SP 1-BH 1-19-S 19 ND 
600444 6587 -SP1-BH2-14-S 14 ND 
600444 6587 -SP 1-BH2-19-S 19 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
llg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory) 

EPA Method 827oa Detection 
Analyte Limit (JlQ/kQ) 

Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo( a)anthracene 170 
Benzo_{a)pyrene 170 
Benzo(b )fluoranthene 170 
Benzo(g,h,i)perylene 170 
Benzo(k)fluoranthene 170 
Benzoic acid 330 
Benzyl alcohol 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chlorobenzenamine 330 
bis(2-Chloroethoxy)methane 170 
bis(2-Chloroethyl)ether 170 
bis-Chloroisopropyl ether 170 
4-Chloro-3-methylphenol 170 
2-Chloronaphthalene 170 
2-Chlorophenol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene 170 
m,p-Cresol 170 
a-Cresol 170 
Dibenz[ a,h ]anthracene 170 
Dibenzofuran 170 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 170 
1 A-Dichlorobenzene 170 
3,3' -Dichlorobenzidine 830 
2,4-Dichlorophenol 170 
Diethylphthalate 170 
2,4-Dimethylphenol 170 
Dimethylphthalate 170 
Di-n-butyl phthalate 170 
Dinitro-o-cresol 170 
2,4-Dinitrophenol 330 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 170 
Di-n-octyl phthalate 170 
1 ,2-Diphenylhydrazine 170 
bis(2-Ethylhexyl) phthalate 170 
Fluoranthene 170 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory) 

EPA Method 8270a Detection 
Analyte Limit (~J.Q/kg) 

Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
lndeno(1 ,2,3-cd)pyrene 170 
lsophorone 170 
2-Methylnaphthalene 170 
Naphthalene . 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitrobenzene 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodipropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1 ,2,4-Trichlorobenzene 170 
2,4,5-Trichlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
j.tg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-5 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

Sample Attributes 
Record Sample 

Number> ER Sample ID Depth (ft) 
602765 86587 -SP1-BH 1-14-S 14 
602765 86587-SP1-BH1-19-S 19 
602765 86587 -SP2-BH1-14-S 14 
602765 86587 -SP2-BH 1-14-DU 14 
602765 86587-SP2-BH1-19-S 19 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

(Off-Site Laboratory) 

PCBs (EPA Method 8082a) (J..tg/kg) 

Aroclor-1 016 Aroclor-1221 Aroclor-1242 Aroclor-1248 
ND (1.22) ND (2.82) ND (1.67) ND (0.907) 
ND (1.22) ND (2.82) ND (1.67) ND (0.907) 
ND (1.22) ND (2.82) ND (1.67) ND (0.907_} 
ND (1.22) ND (2.82) ND (1.67) ND (0.907) 
ND (1.22) ND (2.82) ND (1.67) ND (0.907) 

Aroclor-1254 
3.5 

ND(1.16) 
1.4 J (3.33) 

ND (1.16) 
ND(1.16) 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Aroclor-1260 I 

ND (0.943) 
ND (0.943) 
ND (0.943) 
ND (0.943) 
ND (0.943} 



Table 3.3.2-6 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082a Detection 
Analyte Limit (J!g/kg) 

Aroclor-1 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
!J.g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

Table 3.3.2-7 

1.22 
2.82 
1.63 
1.67 

0.907 
1.16 

0.943 

Summary of the Building 6587 Septic System (DSS Site 1 030) 
Confirmatory Soil Sampling, HE Analytical Results 

June 1998 
(On-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8095a) 

Numberb ER Sam_l)le ID Depth (ft) (mg/kg) 
600443 6587 -SP1-BH 1-14-S 14 ND 
600443 6587-SP1-BH1-19-S 19 ND 
600443 6587 -SP1-BH2-14-S 14 ND 
600443 6587 -SP1-BH2-19-S 19 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID =Identification. 
mg/kg = Milligram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.3.2-8 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, HE Analytical MDLs 
June 1998 

(On-Site Laboratory) 

EPA Method 8095a Detection 
Analyte Limit (mg!kg) 

2-Amino-4,6-dinitrotoluene 0.12-Q.13 
4-Amino-2,6-dinitrotoluene 0.1-0.11 
1 ,3-Dinitrobenzene 0.071-0.075 
2,4-Dinitrotoluene 0.23-Q.24 
2,6-Dinitrotoluene 0.27-Q.29 
1:-JMX 0.12-Q.13 
Nitrobenzene 0.16-Q.17 
2-Nitrotoluene 0.14-Q.15 
3-Nitrotoluene 0.14-0.15 
4-Nitrotoluene 0.12-Q.13 
Pentaerythritol tetranitrate 0.32-Q.34 
RDX 0.17-0.18 
1 ,3,5-Trinitrobenzene 0.1-0.11 
2 ,4, 6-T rin itrotol uene 0.27-Q.29 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High Explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazacyclooctane. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
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Table 3.3.2-9 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, Metals Analytical Results 
June 1998 and August 1999 

(On-Site and Off-Site Laboratories) 

Sample Attributes Metals (EPA Method 6020/7000/7196Aa) (mg/kg) 
Record Sample 

Number" ER Sample 10 Depth (ft) 
600443,602765 6587 -SP 1-BH 1-14-S 14 

600443,602765 6587-SP1-BH1-19-S 19 
600443,602765 6587 -SP2-BH1-14-S 14 

600443,602765 6587 -SP2-BH 1-14-DU 14 
600443,602765 6587 -SP2-BH1-19-S 19 
Background Concentration 
(Southwest Area Supergroup)0 

------ ··--

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
0Dinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

Arsenic Barium 

4.4 74 

3.1 69 
2.9 82 

NS NS 

3.4 74 

4.4 214 
- -

Cadmium Chromium Chromium (VI) Lead Mercury 

0.13 J 9.1 0.06 J (0.2) 7.5 NO (0.042) 
(0.17) 

0.18 7.7 0.0605 J (0.202) 6.8 NO (0.04) 

0.12 J 6.2 0.119 J (0.199) 5.4 NO (0.043) 
(0.17) 

NS NS 0.101 J (0.203) NS NS 

0.17 12 0.0785 J (0.196) 6.3 NO (0.043) 

0.9 15.9 1 11.8 <0.1 
- ··-·--

J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
NS = No sample. 
S = Soil sample. 
SP = Seepage pit. 

Selenium Silver 

0.39 J (1.3) NO (0.042) 

0.42 J (1.2) NO (0.04) 

0.37 J (1.3) NO (0.043) 

NS NS 

NO (0.32) NO (0.043) 

<1 <1 



Table 3.3.2-10 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
June 1998 and August 1999 

(On-Site and Off-Site Laboratories) 

EPA Method 6020/7000/7196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.6-0.65 
Barium 0.5-0.54 
Cadmium 0.04-0.043 
Chromium 0.7-0.76 
Chromium (VI) 0.0338-0.0345 
Lead 0.3-0.32 
Mercury 0.04-0.043 
Selenium 0.3-0.32 
Silver 0.04-Q.043 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Table 3.3.2-11 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Sample Attributes (mg/kg} 

Record Sample 
Numberb ER Sample ID Depth (ft} Total Cyanide 
602765 6587 -SP1-BH 1-14-S 14 ND (0.138) 
602765 6587 -SP1-BH 1-19-S 19 ND (0.139) 
602765 6587 -SP2-BH1-14-S 14 ND (0.138) 
602765 6587 -SP2-BH 1-14-DU 14 NO (0.138} 
602765 6587 -SP2-BH 1-19-S 19 NO (_0.138) 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP =Seepage pit. 
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Radionuclides 

Table 3.3.2-12 
Summary of Building 6587 Septic System (DSS Site 1 030) 
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 

August 1999 
(Off-Site Laboratory) 

EPA Method 9012Aa Detection 
Analyte Limit (mg/kg) 

Total Cyan ide 0.138-0.139 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Gamma spectroscopy analytical results for the four soil samples collected from the seepage pit 
boreholes are summarized in Table 3.3.2-13. No readings above NMED-approved background 
activity were detected in any of the soil samples. 

Gross Alpha/Beta Activity 

Gross alpha and beta analytical results for the four soil samples collected from the seepage pit 
boreholes are summarized in Table 3.3.2-14. No elevated readings of gross alpha/beta activity 
were detected in any of the samples. These results indicate no significant levels of radioactive 
material are present in the soil at the site. 

3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate, EB, and TB samples. Typically, samples 
were shipped to the laboratory in batches of 20, so that any 1 shipment might contain samples 
from several sites. Aqueous EB samples were collected at an approximate frequency of 1 per 
20 samples and sent to the laboratory. The EB samples were analyzed for the same analytical 
suite as the soil samples in that shipment. Aqueous TB samples were used for VOC analysis 
only and were included in every sample cooler containing VOC soil samples. The analytical 
results for the EB and TB samples appear on the data tables for the last site sampled in any one 
shipment, although the results were used in the data validation process for all the samples in 
that batch. 

As shown in Tables 3.3.2-1, 3.3.2-5, 3.3.2-9, and 3.3.2-11, to assess the precision and 
repeatability of sampling and analytical procedures, duplicate soil samples (designated 'DU') 
were collected and analyzed at the off-site laboratory for VOCs, PCBs, hexavalent chromium, 
and total cyanide. 
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Table 3.3.2-13 
Summary of Building 6587 Septic System (DSS Site 1 030) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
June 1998 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901.1a) (pCi/g) 

Record Sample Cesium-137 Thorium-232 Uranium-235 
Numberb ER Sample ID Depth (ft) Result 

600445 6587-SP1-BH1-14-S 14 NO (0.0177) 
600445 6587-SP1-BH1-19-S 19 NO (0.0173} 
600445 6587 -SP 1-BH2-14-S 14 NO (0.0155) 

600445 6587 -SP1-BH2-19-S 19 NO (0.0158) 
Background Activity 0.079 
(§_ol)thwe§! An~_a Sl!pergroup)d 

-

aEPA November 1986. 
b Analysis request/chain-of-custody record. 
C"fwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
S =Soil sample. 
SP = Seepage pit. 

= Err.or not calculated for nondetectable results. 

Error: Result Error: Result Error: 

-- 0.686 0.340 NO (0.0869) --
-- NO (0.0801) -- 0.0753 0.0641 

-- 0.680 0.309 0.0575 0.0516 

-- 0.753 0.343 NO (0.118) --
. NA 1.01 NA 0.16 NA 

Uranium-238 

Result Error: 

0.753 0.431 

0.903 0.558 

0.861 0.785 

0.606 0.246 

1.4 NA 
- - -----



Table 3.3.2-14 
Summary of Building 6587 Septic System (DSS Site 1 030} 

Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (ft) Result Errore Result Errore 
600444 6587 -SP1-BH1-14-S 14 8.7 2.98 19.7 3.58 
600444 6587-SP1-BH1-19-S 19 15.2 3.88 18.5 3.63 
600444 6587 -SP1-BH2-14-S 14 6.32 2.79 15.7 3.39 
600444 6587 -SP1-BH2-19-S 19 7.77 3.05 18.7 3.39 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

As shown in Table 3.3.2-1, three VOCs were detected in Sample 6587-SP1-BH1-14-S, 
and only one of the three VOCs (2-butanone) was detected in the duplicate sample 
(6587-SP1-BH1-14-DU) from the same sampling interval. The 2-butanone concentration in the 
original sample ( 11 0 micrograms [J.Lg]/kilogram [kg]) is more than 1 0 times the amount 
detected in the duplicate sample (9.5 J,.tg/kg) and may reflect changing conditions in the 
laboratory environment when the two samples were being analyzed. As shown in Table 3.3.2-5, 
an estimated concentration (1.4 J J,.tg/kg) of one PCB congener (Aroclor-1254) was 
detected in Sample 6587-SP1-BH1-14-S, and no PCBs were detected in the duplicate sample 
(6587-SP1-BH1-14-DU) from the same sampling interval. As shown in Table 3.3.2-9, a 
concentration of 0.119 J milligrams (mg)/kg of hexavalent chromium was detected in 
Sample 6587-SP1-BH1-14-S, and a similar hexavalent chromium concentration of 
0.101 J mg/kg was also detected in the duplicate sample (6587-SP1-BH1-14-DU) from the 
same sampling interval. As shown in Table 3.3.2-11, total cyanide concentrations in both 
Sample 6587-SP1-BH1-14-S and the duplicate sample 6587-SP1-BH1-14-DU were not 
detected. 

All laboratory data were reviewed and verified/validated according to either Data Verification/ 
Validation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
(SNUNM December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex B contains the data 
validation reports for the samples collected at DSS Site 1 030. The data are acceptable for use 
in the DSS Site 1030 NFA proposal. 
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3.4 Investigation 3-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor survey was conducted in the DSS Site 1030 
seepage pit area. This survey was required at this site by NMED/HWB regulators and was 
conducted to determine whether areas of significant VOC contamination were present in soil at 
the site. 

3.4.1 Passive Soil-Vapor Sampling Methodology 

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

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

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W .L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified EPA Method 8260. Analytical results for the VOCs of interest are reported as mass 
(expressed in J.tg) of the individual VOCs absorbed by the sampler while it was in the ground 
(Gore June 2002). All samples were documented and handled in accordance with applicable 
SNUNM operating procedures. 

3.4.2 Soil-Vapor Survey Results and Conclusions 

A total of six GS passive soil-vapor samplers were placed in the seepage pit areas of the site 
(Figure 2.2.1-2). Samplers were installed at the site on April 23, 2002, and were retrieved on 
May 8, 2002. Sample locations are designated by the same six-digit sample number both on 
Figure 2.2.1-2 and in the analytical results tables presented in Annex C. 

As shown in the GS analytical results tables in Annex C, the GS samplers were analyzed for a 
total of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 15 VOCs were detected in the six GS samplers installed at this site. 
The analytical results indicated there were no areas of VOC contamination at the site that would 
require additional characterization. 
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3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of 
DSS Site 1030. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1 030 is based upon the COGs identified in the soil 
samples collected from beneath the seepage pits at this site. This section summarizes the 
nature and extent of contamination and the environmental fate of the COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1030 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. Three VOCs, and trace levels of one PCB 
cogener (Aroclor-1254) were detected in samples from this site. There were no SVOCs, HE 
compounds, or cyanide detected in any of the soil samples collected at this site. None of the 
eight RCRA metals or hexavalent chromium were detected at concentrations above the 
approved maximum background concentrations for SNUNM Southwest Area Supergroup soils 
(Dinwiddie September 1997). If a metal concentration exceeded the maximum background 
screening value or the nonquantifiable background value, then it was carried forward in the risk 
assessment process. None of the four representative gamma spectroscopy radionuclides were 
detected at activities that exceed the corresponding background activities. Finally, gross 
alpha/beta activity did not indicate radioactive contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system seepage pits. Possible secondary release mechanisms include uptake 
of COGs that may have been released to the soil beneath the seepage pits (Figure 4.2-1 ). The 
depth to groundwater at the site (approximately 480 feet bgs) most likely precludes migration of 
potential COGs into the groundwater system. The potential pathways to receptors include soil 
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex D 
provides additional discussion on the fate and transport of COGs at DSS Site 1030. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1030, All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1 030 is designated as industrial 
(DOE et al. September 1995}. 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, this is a realistic possibility only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment was soil ingestion for the 
COGs. The inhalation pathway is included because of the potential to inhale dust and volatiles; 
the dermal pathway is included because of the potential for receptors to be ~xposed to the 
contaminated soil. 
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Table 4.2-1 
Summary of Potential COGs for Building 6587 Septic System (DSS Site 1 030) 

Number 
of COCs Greater than 

COCType Samplesa Background 
VOCs 5 2-Butanone, 

Methylene Chloride, 
Toluene 

SVOCs 4 None 
PCBs 5 Aroclor-1254 
HE 4 None 
RCRA Metals 4 None 
Hexavalent Chromium 5 None 
Cyanide 5 None 
Radionuclides Gamma 4 None 
(pCi!g) Sg_ectroscopy 

Gross Alpha 4 None 
Gross Beta 4 None 

-- -- -

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

Maximum 
Background Number of Samples 

Limit/Southwest Maximum Average Where Background 
Area Supergroupb Concentrationc Concentrationd Concentration 

(mg/kq) (mg/kg) (mg/kg) Exceeded9 

NA 0.110 0.00483 5 
0.0026 J 0.00204 4 
0.0082 0.00343 4 

NA NA NA None 
NA 0.0035 0.00133 2 
NA NA NA None 
NA NA NA None 
NA NA NA None 
NA NA NA None 
NA NA NA None 

NA 15.2 NC1 None 
NA 19.7 Nc1 None 

-

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs 
for nondetected results, divided by the number of samples. 
9 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for 
gamma spectroscopy. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
J = Estimated concentration. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

NA 
NC 
PCB 
pCi/g 
RCRA 
svoc 
voc 

= Not applicable. 
= Not calculated. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 

I 

I 



No pathways to groundwater are considered, and no intake routes through flora or fauna are 
considered appropriate for either the industrial or residential land-use scenarios. Annex D 
provides additional discussion of the exposure routes and receptors at DSS Site 1030. 

4.3 Site Assessment 

Site assessment at DSS Site 1 030 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex D 
presents the risk assessment performed for DSS Site 1 030 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 030 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1 030 were found to be insignificant as no pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1030. This section summarizes the results. 

4.3.2.1 Human Health 

Current and future land use for DSS Site 1030 is industrial (DOE et al. September 1995). 
Because organic compounds and metals are present, it was necessary to perform a human 
health risk assessment analysis for the site, which included all COGs detected. Annex D 
provides a complete discussion of the risk assessment process, results, and uncertainties. The 
risk assessment process provides a quantitative evaluation of the potential adverse human 
health effects from constituents in the site's soil by calculating the hazard index (HI) and excess 
cancer risk for both industrial and residential land-use scenarios. 

In summary, the HI calculated for the COGs at DSS Site 1030 is 0.00 under the industrial land
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COG risk (without rounding}, is 0.00. The estimated 
excess cancer risk is 2E-8 for DSS Site 1030 COGs under an industrial land-use scenario. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
(Bearzi January 2001 ); thus, the excess cancer risk for this site is below the suggested 
acceptable risk value. The incremental excess cancer risk is 2E-8. Both the incremental HI and 
excess cancer risk are below NMED guidelines. 

In summary, tre HI calculated for the COGs at DSS Site 1030 is 0.00 under the residential land
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COG risk (without rounding}, is 0.00. The excess 
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cancer risk for the COGs at DSS Site 1030 is 4E-8 for a residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. Incremental excess cancer risk is 4E-8. Both the incremental HI and excess cancer risk 
are below NMED guidelines. 

For the radiological COGs, no constituents had MD As or reported values greater than the 
corresponding background values; therefore, no risk was calculated. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 4.3.2.1. 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.0E-8 0.0 2.0E-8 
Residential 4.0E-8 0.0 4.0E-8 

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

4.3.2.2 Ecological 

An ecological risk assessment that corresponds with the procedures in the EPA's Ecological 
Risk Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the 
NMED Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" 
(NMED March 1998). An early step in the evaluation compared COC concentrations and 
identified potentially bioaccumulative constituents (see Annex D, Sections IV, Vll.2, and Vl1.3). 
This methodology also required developing a site conceptual model and a food web model, as 
well as selecting ecological receptors, as presented in the "Predictive Ecological Risk 
Assessment Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" 
(IT July 1998). The risk assessment also includes the estimation of exposure and ecological 
risk. 

All COCs at DSS Site 1 030 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

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

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 030 poses insignificant risk to human health under both industrial and 
residential land-use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because all COCs at DSS Site 1 030 are located at depths greater than 5 feet bgs, and no 
complete ecological pathways exist at the site, a baseline ecological risk assessment is not 
required for this site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1030 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

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

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

Criterion 

Based upon the evidence provided above, DSS Site 1030 is proposed for an NFA decision 
according to Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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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ANNEXA 
Septic Tank Sampling Results 



( 

Building 6587 
Area 3 

Sample ID No. SNLA008437 
Tank ID No .. AD89012R 

On July 20, 1992, sludge samples were collected for radiochemical analysis from the septic 
tank serving Building 6587. No parameters were measured that exceeded U.S. Department of 
Energy derived concentration guidelines or the sewage investigation levels established during 
this monitoring effort. 

AL/WP/6-93/SNL:R2792-7C/ll 
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Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample JD No.: 

' 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Throium-234 · 

Thallium-208 

ND = Not Detected 
NA = Not Applicable 

AL/WP/6-93/SNL:R2792-7C/12 

I 

Results of Septic Tank Analyses 
(Sludge Sample) 

6587 A-3 

AD89012R 

7/28/92 

SNLA008437 

Measured 
Concentration ' 

14 

35 

14 

25 

. 10 

42 

13 

16 

OE+02 I 
<0.0322 

<0.0151 

0.569 

0.0537 

0.0588 

0.459 

<0.194 

0.0197 

.. 

± 2 Sigma 
Uncertainty Units 

17 pCilg 

37 pCi/g 

17 pCi/g 

35 pCi/g 

16 pCi/g 

38 pCi/g 

17 pCi/g 

37 pCi/g 

3E+02 I pCi/L I 
NA pCi/ml 

NA pCi/ml 

0.0728 pCilmL 

0.00730 pCi/mL 

0.00879 pCi/mL 

0.0811 pCi!mL 

NA pCilmL 

0.00349 pCi/ml 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldq6587 

Sample 10 Number: 024394 

Date Sampled: 7-06-95 

Percent Moisture: Not Reported 

NMDI8Charge 
Parameter (Method) Result MDA Critical Level Limit" Comments 

Isotopic Ana lyssS' (pCVg %2-<>) (pCVg) (pCVg) (pCVg) 
i 

Plutonlum-239/240 0.013 ± 0.012 0.020 . 0.012 NA 

Plutonlum-238 -0.0004 ± o.ooss 0.021 0.013 NA 

Strontlum-90 -0.04 ± 0.00 0.24 0.12 NA . 
Thorium-232 0.064 ± 0.048 

,, 
0.038 0;030 NA 

Thoriumw230 0.096 ± 0.060 0.040 0.031 NA 

Thorium-228 0.16 ± 0.08 0.060 0.041 NA 

Uranlum-238 6.32 ± 1.36 0.033 0.026 NA 

uranlum-2S51236 - 2.14 ± 0.51 0.042 0.032 NA 

Uranlum-234 11.1 ± 2.3 0.046 0.032 NR 

Notes: 
• New Mexico Water Ouallly Control Commission R.egulatlons (1990), Section 3-103. 
• Isotopic uranium analyzed by NAS-NS-3050; plutonium by SL 13028/SL 13033; strontium by 750!l-SR; thorium by NAS-NS-3004. 
MDA- Minimum detectable activity. 
NO • Not detected above MDA Indicated. 
NR --= Not regulated. 

Al.I9-95/WP/SNL:T3816-44/1 301455.221.07.000 1!l-12-95 12:20pm 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldg 6587 

Sample 10 Number: 024394 

Date Sampled: 7-06-95 

Percent Moisture: Not RePOrted 
-

Detection Umlt NM Di•charge COA Di.charge ,\ 
Parameter (Method) Result (DL) Umi.- Limit" Comments 

Metals (6010/7470) (mglkg) (m9/kg) (ing/L) (mgll) 

Silver 276 9.2 0.05 5.0 

Thallium NO 9.2 NR NR 

Zinc 405 18.3 10.0 28.0 

Mercury 3.8 0.92 0.002 0.1 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M ~maximum allowable concentration for grab sample. 
B = Analyte detected In method blank. 
DL • Detection limit Indicated on laboratory report. 
IDL-.. Instrument detectlort limit. 
J a Estimated concentration of analyte, batween DL and 1bL. 
NO ~ Not detected above DL Indicated. 
NR = Not regulated. 
TTO - Total toxic organics. 

Al/9-951WP/SNL.:T3816-43/2 301455.221.07.000 12-12-95 9:33am 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Blda 6587 

Sample 10 Number: 024394 

Date Sampled: 7-06-95 

Percent Moisture: Not RePOrted 

Detection Umlt NM Discharge COA Discharge 
Parameter (Method) Result (DL) Limit" Umlt" Com menta 

Volatile Organics (8260) (!Jg/kg) (pglkg) (mg/L) (mg/L) 

Acetone 3008 91 NR NR 

Toluene 16J 91 0.75 r,ro- s.o 

EthyiBenzene 59J 91 0.7!5 / TTO = 5.0 

Semivoiatlle Organics (8270) (pg/kg) (pglkg) (mg/L) (mg/L) 

bls(2-Ethylhexyi)Phlhalate 310Q.J 6000 NR TTO = 5.0 

-
Pesticldes/PCBs (8080) (pg/kg) (pglkg) (mg/L) (mg/L) 

beta-BHC 34 15 NR TTO = 5.0 

Aldrin 79 15 NR TTO= 5.0 

Dieldrin 50 30 NR TTO- 5.0 

4,4'-DDE 84 30 NR TTO= 5.0 

Endrln 70 30 NR TTO- 5.0 

4,4'-DDD 930 300 NR TTO= 5.0 

4,4'-DDT 440 30 NR TTO= 5.0 

Endrln Aldehyde 45 30 NR TTO = 5.0 

Metals (6010/7470) (mglkg) (mg/kg) (mg/L) (mg/L) 

Arsenic 2.5J 9.2 0.1 2.0 

Barium 63.9J 183 1.0 20.0 

Cadmium 5.5 4.6 0.01 2.8 

Chromium 9.3J 18.3 0.05 20.0 

Copper 146 22.9 1.0 16.5 

Lead 50.1 2.7 0.05 3.2 

Manganese 25.8' 13.7 0.2 20.0 

Nickel NO 36.7 0.2 12.0 

Selenium ' 3.Q.J 4.6 0.05 2.0 

Refer to footnotes at end of table. 

AU9-951WP/SNL:T3816-4311 301455.221.07.000 12-8-95 4:26pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldg 6587 

Sample ID Number: 024394 

Date Sampled: 7-06-95 

Parameter (Method) Result MDA Critical Level NM Discharge Limit" Comments 
! 

Radiological Analyses (pC/IL "' 2-a) (pC/IL) (pC/IL) (pCIIL) 

Gross Alpha (9310) 3.02 ± 1.06 1.38 0.61 NR 

Gross Beta (931 0) 9.69 ± 1.45 1.59 0.77 NR 

Isotopic Analyses (pC/IL "' 2-a) (pC/IL) (pC/IL) (pCIIL) 

Tritium (906.0) -56.7 ± 52.0 69.3 44.2 NR 

Gamma SpectroscopY' (pCVmL: 2-a) (pCVmL) (pCIIL) (pCIIL) 

None detected above MDA NO vartous NL NR 

Notes: -
• New Mexico Water Quality Control Commission Regulations !1990), Section 3-103. 
• .Analyzed In-house by SNLINM Department 7715. 
MDA = Minimum detectable activity. 
NO = Not detected above MDA Indicated. 
NL = Not listed. 
NR c Not regulated. 

Al/9-95/WP/SNL.:T3616-42/1 301455.221.07.000 10-12-95 12:19pm 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldo 6587 

Sample ID Number: 024394 

Date Sampled: 7-06-95 

Detection NM Dlacnarge COA Discharge 
Parameter (Method) Result Umlt(DL) Limit" Llmtt" Commenta 

Miscellaneous Analyses (mg/1..) (mgiL) (mg/1..) (mg/L) 

Nitrate + Nitrite (353.1) 0.0603 0.050 10.0 NR 

011 + Grease (9070) 4.56 0.97 NA 150.0 

Total Phenol (9066) NO 0.0585 0.005 4.0 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of A•buque-rque Sewer Usa and Wastewater ControfOrdlnance (1993)7 Section 8-9-3 M- maximum allowable concentration for g.rab sample. 
B = Anatyte detected In method blank. 
DL - Detection limit Indicated on laboratory report. 
IDL = Instrument detection limit. 
.J = Estimated concentration of analyte, between DL and IDL. 
NO = Not detected above DL Indicated. 
NR = .!:'lot regulated. -TTO - Total toxic organics. 

ALI9·951WP/SNL:T381 8-4112 301455.221.07.000 12-8-95 4:25pm .• 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: BldQ 6587 

Sample 10 Number: 024394 

Date Sampled: 7-06-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL) Limit" Umlt"' Com menta 

Volatile Organics (8260) (mg.IL) (mg/L) {mg/L) (mg/L) 

None detected above DL NO various various TTO= 5.0 

Semivo/atfle Organics (8270) (mg./L) (mg/L} (mg/L) (mg/L) 

ButylbenzylphthSiate 0.001J 0.010 NL TTO= 5.0 

bls(2·Ethylhexyi)Phthalate o.oo2J 0.010 NL TTO =5.0 

Pest/cldeS/PCBs (8080) (mg/L) (mg/L) (mg/L) (mg/L) 

None detected above DL ND various NR I PCB& = 0.001 TTO= 5.0 

Metals (6010/7470) (mgtl.) (mg/L) (mg/L) (mg/L) 

Arsenic 0.0035J 0.010 0.1 2.0 

Barium 0.0229J 0.200 1.0 20.0 

Cadmium ND 0.005 0.01 2.8 

Chromium NO 0.020 0.05 20.0 

Copper 0.0189J 0.025 1.0 16.5 

Lead ND 0.003 0.05 3.2 

Manganese 0.0458 0.015 0.2 20.0 

Nickel NO 0.040 0.2 12.0 

Selenium 0.0043 0.005 0.05 2.0 

Silver ND 0.010 0.05 5.0 

Thallium NO 0.010 NR NR 

Zinc 0.0342 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

Mlsce(Jansous Analyses (mgtl.) (mg/L) (mg/L) (mg/L) 

Field pH 7.6 pH units 0 -14 pH units 6-9 pH units 5-11 pH units 

Formaldehyde (NIOSH 3500) 0.078 0.050 NR 260.0 

FlUoride (300.0) ' 0.37 0.10 1.6 180.0 

Refer to footnotes at end of table. 

AU9-951WP/SNL:T3816-41/1 301455.221.07.000 12-8·95 4:25pm 



RESULTS OP SEPTIC TANK SAIIPUNG 

CHEMICAL ANALYSES OF AQUEOUS SAIIPLE 

-ID: BI!!U587 
Samp .. ID Number: ...... 
D ... 8ampted: 7-Q0-95 

Do- ... D ....... -:;;-P•,.,.,..,~) - Llmftl!>ll u .... -~Qplnlcs(UIOJ _, _, ,_, ,_, 
NaN dncllld .ax- Dl ND ...... ..... TTC•II.D 

s .......... Olpenbl f'Z7r1} _, _, _, _, - o.a:nJ ...,, ... no.a.o -- ....... """ ... no.s.o 

~ . ...., _, _, ....., _, 
NoM dltec:IM!Ibo¥tl DL ND - NR/PC&t•o..t'lm no .... 

M ... (ICUQ/1ml} ,_, 
'"""' 

_, _, - ...,..... ...,, 0.1 "" ...... ....... ..... '·' toA 

.,.._., ND ""' 
,., u - ND ..... .... 20A 

"- ...,.., .... 1A 1&0 

..... ND ..... . ... ... - ...... """ ... .... - ND ..... .. , ... - ...... .... ... 2.0 - ND 0.010 ... ... - .. 0010 NR "" - ...... ..... , .. 21A . ...., HD ...... ..,. .. , 

-- (o¢1 

_, _, ....., 
....... UpHWIII& 0-14PH un11a I-t pH until s-npHurila 

~lttiOSH3500) 
..,, ..... .. -· _......, - ••• ,.. , .... 

Ret., to footnoi:Q at •nd ot teb\1. 



Records Center Code: ER 11295 I DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Non-ER Septic Systems Case No./Service Order: 7223.230 I CF0686 

SNL Task Leader: ROYBAL Org/Mail Stop: 

SMO Project Coordinator: SALMI Sample Ship Date: 

ARCOC Lab 

602765 GEL 

Correction Requested 
fro:m Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

-------

LablD 

9908E51 

Preliminary 
Received 

Final 
Received 

Date 
Correction 
Request#: 

Requester: 

9130199 

1 Q .. 1 q. q~ Signature: 

Faxed To: 

Person Notified: 

J 0"'19- 9'9 Transmitted To: 

Transmitted By: 

Filed in Records Cent~ ' o· Is- 99 Filed By: 

' 
Comments: 

6135/1089 

8/30/99 

EDD Req'd 
YES NO 

EDD Rec'd 
YES NO 

0D0D 
DODD 
DODD 

---~-------------------------
Received (Records Center) By: ---------------



SAMPLE FINDINGS SUMMARY 

AR/COC: fo 0 ~ ? b s- Data Classification: 1?/0a/C. 
Sample/ DV J 

Fraction No. Analysis Qualifiers Comments 

f"S'~/6S7:;0 -DFJ- 12~ .,,..,_,, ... 2.. 

US2.. (JIIJ -~ - .S :,-IJ rn, _;/.,,- ·I 01..1. ) 

I 
/IIO'f- G-1?-l. 

CtJ..o cAt71" - /2 ~I I 
" 

IIILfi-16-S' 

i{IJ.YTJrAOf' - ll.J ~ l 
/ 

r-1."(61-~1-'f 

I ~/YJ, lo~ - 1.2. 'i 2..) 
"'-

' ~ 6 7 2. - 2 9 -.6 

~· .lnr. 1 .I!- 1.(~ ) 
........ 

'-

/10rt1-blf-t J2-· fA.r-oulor - 1 2..> 'f) 
'-
;t0'!6 ... 'Ez-r u5z_ 

IAYilr iru· - 12-i D ) 

~ 
'-' " /o,__ .J.~rrvJotc ~ .. c~# 8'o8L U3 

f>~LJ_.l; 

0 '?'H3 ·-D~J-
BH 3 -PcB ,_) 

iJ.{'~/q 1 /l I 
r y. L/ ./ 

o~[_,cy 

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

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

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

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

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, fv!EKC_HE, PCBRISC 

I 



SAMPLE FINDINGS SUMMARY 

AR/COC: h 0 2.- ? b _s- Data Classification: (;WlthA ( ck-, /S t-ry 
Sample/ DV / 

Fraction No. Analysis Qualifiers Comments 

;%_ UL 7;-u -'ct/£~r/ 

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

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

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

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

Test Methods- Anions_CE, EPA6010, EPA6020, EPA747011, EPA8015B, EPA8081, EPA8260, EPA8260-MJ, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE. PCBRISC 
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IJATA VALIVATlUN SUMMARY: 
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Memorandum 

Date: 11/23/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic systems 
ARICOC: 602765 
Case: 7223.02.02.01 
Laboratory: GEL 
SDG: 9908E5l 

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

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8260, PCB EPA8082). All compounds were successfully analyzed. 

No qualifications were applied to VOC sample data. 

Qualifications were applied to PCB sample data due to exceeded holding time and failure to meet 
surrogate recovery acceptance criteria. 

Holding Times 

All VOC samples were analyzed within prescribed holding times. 

The original analysis of PCB sample T52/6500-DF1-BH3-6-S exhibited low surrogate recovery. It was re
extracted and reanalyzed outside of holding time, with acceptable surrogate recovery. The re-extracted 
results were reported. Positive sample results were J2 qualified; non-detected results were UJ2 qualified. 
See attached Sample Findings Summary. 

Calibration 

Several VOC CCVs exhibited percent differences of>20%, but <40%. No sample data were qualified as a 
result. 

Several PCB CCVs failed to meet o/oD acceptance criteria on the secondary column (DBXLB). None of 
these failures were for analytes which had positive results on the primary column (requiring 
confinnation), therefore no qualifications were applied. 

Blanks 

No target analytes were detected above the reporting limit in the PCB method blanks. 

Methylene chloride was detected in the VOC method blanks, but since all sample results were non-detect, 
no qualificati?ns were applied. Note: The CVR states that a VOC method blank exhibited toluene, but no 
samples from this SDG were associated with that method blank. 



No target analytes were detected in either the VOC or PCB equipment blanks. 

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 

PCB samples T52/6500-DFI-BH1-6-S andB898-DFl-BHl-10-S exhibited high surrogate recovery. Since 
these samples had no positive results, no data were qualified. Sample B898-DF1-BH3-PCB (equipment 
blank) exhibited low surrogate recovery. Results for this sample were UJ qualified. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

Matrix spike samples for soil VOC and all PCB analyses met acceptance criteria. 

No aqueous VOC MS/MSD samples were analyzed. No sample results were qualified. 

Internal Standards 

All VOC internal standard acceptance criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

LCSILCSD sample analysis for soil VOC and all PCB analyses met acceptance criteria. 

No aqueous VOC LCSD was analyzed. The aqueous VOC LCS met acceptance criteria. No sample 
results were qualified. 

OtherQC 

VOC field duplicate RPDs were high for 2-butanone and toluene. 

All PCB field duplicate RPDs met acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



PCBs (SW 846 - Method 8082) 

Site/Project: rVo,., .. {If c.Spt> k mcoc #: ~02 76 s- Laboratory Sample IDs: _-_Lf~2....=--------------
Laboratory: C-£ (., Laboratory Report#: 9 90 2t S""/ 
Methods: 3'Q8 L. 

Comments: 

Confirmation 
::::··· -.~::::···· 

Reviewed B _ Date: /-:/2....1/ 

R-?'i 



PCBs (SW 846 - Method 8082) 

Site/Project: tVoa-£1 s'fO b>i.. AR/COC#: (02 7G _s- Laboratory Sample IDs: • .2 ... ~ ~ >; 9_. I~ I~ tt~ i~ 1.!) 2-C! '+ ~- 2 'b 
Laboratory: {;? L Laboratory Report#: 9 90 d ?"< .s;-j __..e;~~~'-!S~;; ...l..l~~>~J..!;LJ"~'-'JL'f~;;.....:.JtJ!,~3L.~¥2-___________ _ 

Methods: SW 2-

-Confirmation 

::::::::::::::~:::::;::·,::;:::::;:i::;/::J • 
~uflJ~T:-,:!;::,,,,,,_ Comments. 

r?t!H:t?mM~~rMI~:,;j::;;::;[:l,:I::;t: :!;;mm:!:£i~lili:!;:::!:fft:~ lil![6B9i!!ig~~-~:~;;:=, ll::;[;;;;:_;;;l;!:-;r~~ffi-ii!~l!l;::Jm:=:';;:::_m::· :,:::::::::::·;:::·~:i~:::::;,;:.:ri!!: 1·1\li~rm;:~:'i~~m;;: 
.. 

~ 

.> "\C 

/~.f/P? 



vu.. ..IL.t.; UKuANIL'S: Page 1 of 2 
SW-846- Method 8260 

SITE/PROJECT: do·[(l. ~6 [.. 
LABORATORY: C::£ f.. 

ARCOC#: ~ 2. 7hS'""" or-. 
LABORATORY PORT#: 97Q?e..s-z 

Comments: 

REVIEWED BY -~-===:: / 

mrmlmm··· 

DATE: 

...J-8 

::~:::::•··· 



VVLi\..liLI!. UK\iANlL::S: l'age 1. Ol 2 
SW-846- Method 8260 

SITE/PROJECT: ARCOC #: r{;. 0 2. 7 t; S"'" C?!f--. 
LABORATORY: LABORATORY REPORT#:-------

s R - -- --dl 
Sample SMC 1 

~ 
___... 

--------- -

SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

s . ---- -- -·--~--
SMC2 SMC3 IS 1-area IS 1-RT 

ml<t 
Vv 
l,_..-/ 

~ 
_..---v 

v 
_/ 

IS 1: Bromochloromethane 
IS 2: 1,4-Ditluorobenzene 
IS 3: Chlorobenzene-d5 

IS 2-area IS 2-RT IS 3- area IS 3-RT 

---------,.,......,. ~ 
_.......,. v 

v 

. _ll 

----------

-- --



VOL. .. LE ORGANICS: Page 1 of 2 
SW-846- Method 8260 

SITE/PROJECT: ~[If ~C., 
LABORATORY:r;:..,t, L 

< 
_ _ _________ DATE: 

.J-H 

LCS 
RPD 1 MS 

/.-;/~.J/99' 
/ 

Eq. I Trip 
Blks Blks 

Jo:y 
'1/1 



V VLI\ liLt. Ul'l\si\NlL.::,: l:'age I. Of I. 

SW-846 -Method 8260 

SITE/PROJECT: ARCOC #; 0 02 7G..)" S.O// 
LABORATORY: LABORATORY REPORT#:-------

- -- . - -- -~-·---- - ---- - _..,. ____ -
Sample SMC 1 SMC2 SMC3 IS 1-area IS 1-RT IS 2-area IS 2-RT IS 3- area IS 3-RT 

/ 
v 

./ 

.SMC l: 4-Bromofluorobenzene 
SMC 2: 1 ,2-Dichloroelhane-d4 
SMC 3: Toluene-d8 

Comments: 

~11"7 
(I VI"'-
~ 

~ 
..,.v 

l/ 
7 

IS 1: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

-·-·----.......... -v-
~ 

v 
~ 

,_() 

-··----"""-·--



Memorandum 

Date: 11123/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
ARICOC: 602765 
Case: 7223.02.02.01 
Lab<Jratory: GEL 
SDG: 9908E51 

See attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

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

No qualifications were applied to CN sample results. 

No qualifications were applied to a Cr6+ sample results. 

Holding Times 

All samples were analyzed within the prescribed holding time. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

Cr6+ method blanks and equipment blanks were free of target analytes above reporting limits. 

The CN method blank associated with sample B898-DF1-BH3-CN (equipment blank) exhibited cyanide, 
but the sample exhibited none. No sample results were qualified. All other CN method blanks were free 
of target analyte. 

Matrix Spike Analysis 

The matrix spike sample analyses met QC acceptance criteria for both methods. 

Laboratory Control/Laboratory Control Duplicate Samples 

The LCS/LCSD samples met QC acceptance criteria for both methods 



Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria for both methods. 

OtberOC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



.u~ .. ~ .... \..U:.I!.ITUil 1 n.1; 

SITE/PROJECT: ~ ... (;( C'¥!f;;iJ ARCOC #: __...li,Cb:....~o.O.L-5oo2..::..J-7~6..:::::.S-"~~~~~
LABORATORY:UL 1 ) LABORATORY REPORT#: !(C(08E. Q 
METIIODS: Gyr.t-:;;:;]e. { '1012:,_ ..~ J,o,~.,_/e;.e V C7t't-0- · 

QCJ CAS II Method LCSD LCSD MS MSD MSD 
Analvte ICV CCV ICB CCB 

Bl~ 
LCS RPD RPD 

I r ~!:':!ic ../ t/ ~ ~~ .OOl.S«i I t/' v .,- ...... ~;e:, 1414 
--, (,, 6+ ./ t/ v' ., ,/ ./ v' v ,./ ~~k ""'/q 

- -~---

Comments: 

I Q.L. 6 Yf('fl9 (( Uo<:.i(d·r-d '-'' ·t:J, f ($ o~ 

REP Serial 
RPD Dilution 
.,/ ft/~ 

./ "/q 

\ 

\ 

REVIEWED B': --c==- DATE: // (z..$_/p? 

FieldDup Equip. Field 
RPD Blks Blks 

,/ ,/ "lt:t 
./ / i't ICJ 

I 

I 
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ORIGJJVAI· 
Analysis Reque~t And Chain Of Custody (Continuation) · ) 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~------~

~~~~~--~--~~~~~~~~~~~~~~~~~~~~~~~~~ 

·~~~T-~~--~~~~~~~~~~-+~~~~~n_~~~~~~~~ 
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' Contract Verification Revi~w (CVR} 

Project ·Leader ...;RO~~..:..::;.;.A..;;:L=----------- Project Name _ NON-ER SEPTIC SYSTEMS case No. 7223.230 

AR/COC' No. 602765 
~~--------------------

Analytical Lab _GE=L:;;..____,..------"------ SDG No. 9908ES1 

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

--- - ---- "# -- - -. - - ----1.0 Analvsis R d Chain of Custody Record and Log-In lnf, ti 

Line Com:;)le1e? Resolved? 
No. Item Yes No If no. explain Yes No 

1.1 All items on COC complete- data entry_ clerk initialed and dated X 
1.2 Contalner ~e(~ correct for analyses reQuested X 
1.3 Sample volume ad~uate tor t1 and types of ana~ses ~uested X 
1.4 Preservative correct for analyses r~uested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross X 

referenced and correct 

1. 7 Date samples received X 
1.8 ConcUtion I!Q.On receipt informati()n provide<L_ __ - X 

------------ -- -- -- '----~--

2.0 An~ytic:al Laboratory Report 

Line Com~ete? Resolved? 
No. Item Yes No If no. explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provided _(MB, LCS, Replicate) X 
2.4 Matrix SJ>ikeJmatrix ~ke dtmlicate data provldee!{if r~uested} X ( 

2.5 Detection limits provided; POL and MOL( or IDL), MDA and 1..: X 
2.6 ac batch numbers pJovideo X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using_ correct signifiCant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

Qf appJicatXe} reported 

2.10 Narrative psovided X 
2.11 TAT met X 
2.12 H<lld times met X 
2.13 Contractual_gualifiers _provided X 
2.14 All requested result and TIC (if reQuested) data .Qrovided X 



contract Verification Review (Continued) 

3.0 Data Qua!itY Evaluation 

Item Yes No If no, Sample ID No./Fractlon(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mglliter 
or mgtKg)? Tritium reported in picocuries per liter with percent moisture for soil 
samples? !Jnits consistent between ac samples and sample data 

3.2 Quanlitation limit met for all samples X 

3. 3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samptes 

b) Surrogate data reported and met for all organic samples analyzed by a gas X S~ROGA TE RECOVERY OUTSIDE ACCEPTANCE 
chromatography technique LIMITS FOR PCB SAMPLES •9908E51-24, -30, -42 & 

-42MS/MSD 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all.inorganic and 

radJochertllstry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5Biank data X METHYLENE CHLORIDE & TOLUeE DETECTED IN 
a) Method or reagent ~ank data reported and met for all samples VOC METHOD BLANKS 

b) Sampling blank (e.g., field, trip, and equipment) data reported and mel X . 
3.6Contractual qualifiers provided: •J·- estimated quantity; ·s·-analy1e found X 

in method blank above the MDL for organic or above the POL for inorganic; ·u·-
analyte undetected (results are beiOV' the MDL, IOL, or MDA (radiochemical)); 
"H ·-a nalvsis done beyond the holding time 

3.7 Narrative addresses planchet naming for gross alpha/beta NA 

3.8 Narrative included, correct. and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) X 
ar <sticides/Pces .. -



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.} 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing· calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X . . 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument .run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided NA 

-
b) Continuing calibration provided NA 

c) ICP interference check sample data provided NA 

d) ICP serial dilution provided NA 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided NA 

_../ 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 
-

sampi~/Fraction No. Analysis Problems/Comments/Resolutions 

. 

' 

Were deficiencies unresolved? CJYes ~0 
Based on the review. this data package is complete. ~s QNo 

If no, provide: nonconformance report or correction request number and date correction request was submitted: ___ _ 

Revie.,., "ly: l •J . e o- 9. sa ,..., Q A 0., • - Date: 1 0-19· Closed by: Date:, __ _ 



Contract Velification Review (CVR) 

Project Leader _R~O.;;...Y...;..B;;;.;A_L.,.;--________ _ Project Name . NON-ER SEPTIC SYSTEMS. Case No. 7223.230 

ARICOC No. 602765 Analytical Lab _G~E~L;:.__ _________ _ SDG No. 9908E51 

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

1.0 Analysis Request and Chain of Custody Record and Log-In lnfonnation 

Line ... ComJiete? Resolved? 
No. Item Yes No If no, explain Yes No 

1 .1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 

I 1.5 Custody records continuous and complete X 
I 

' 1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X __ 

L__----~- '------· 

- , 2.0 Analytical L.abo Reoort 

Line ComJiete? Resolved? 
No. ,. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if reQuested) X I 

2.5 Detection limits provided; POL and MDL(or IDL), MDA and L, X 
2.6 QC batch numbers provided X 
2.7 Dilution fac.tors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant fioures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if reQuested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mg/liter 
or mg/Kg)? Tritium reported in picocuries per liter with percent moisture for soli 
samples? Units consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas X SURROGATE RECOVERY OUTSIDE ACCEPTANCE 
chromatography technique LIMITS FOR PCB SAMPLES #9908E51-24, -30, -42 & 

-42MS/MSD 

c) Matrix spike recovery data reported and met X 

3.4 Precision I X 
a) Replicate sample precision reported and met for all inorganic and 

radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5Biank data X METHYLENE CHLORIDE & TOLUENE DETECTED IN 
a) Method or reagent blank data reported and met for all samples VOC METHOD BLANKS 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6Contractual qualifiers provided: "J•- estimated quantity; "B"-analyte found X 
in method blank above the MDL for organic or above the PQL for inorganic; ·u·-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H "-analysis done beyond the holding time -

3.7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) X 
and r · ~ldes/PCBs ,, 

., 
·- - ·-- .. -~ 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc~) 

a) 12-hour tune check provided X 
' 

b) Initial calibration provl~ed X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (~330 and 801 0--cmd 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X -

4.3 lnorganics (metals) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) ICP interference check sample data provided NA 

d) ICP serial dilution provided NA 
I 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided NA 

-



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

,, 
- ----~-- --~---- ----- -------- ----~ 

Were deficiencies unresolved? OYes ~0 
Based on the review, this data package is complete. ~s ONo 

If no! provide: nonconformance report or correction .request number and date correction request was submitted: ___ _ 

Reviewr · '-'~y: t ,..) • P o.. Q.. sa. A .. CLi._ a., - Date: 10-19-~ 0 Closed by: Date:. ___ _ 



Site:._No..::.-~..:__E._e._....:S=..'Y"::..s:..'n:...:• _:.c.. __ \ .;_A-..:5:....:.:::..:~:.:::: 
.-\R'COC: ("~ Data Classification: e.A-t:>; ~ l5. '100· 

Sample' DV 
Fraction No. Analysis Qualifiers Comments 

~I\~ A.??~ kc ~~ ks 

No'TZ:-D . 

Oc__ t ~Q_~~ A-rt. E.. l.-01 ~,..j 

A--~ ~~~&.....-. c R·\~e.~ 

I 
}-/o ~_.,., ~<J.{\, ~{r-:---Z 

I I 

Sample No./Fra.ction No.- This value is located on the Chain of Custody in t~e ER Sample ld field. 

Analysis- t;~ \1llid test methods provided below or if the result applies to an indi\'idual anal.yte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qua!lfiers -The entry wiD be taken from the list of \-a lid qualifiers .and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez ro coordinate adding them to the list. 

Com~nts- This is only to be used if a comment associated with the: qualifier is not appropriate. needs modification 
because of an unusual circumstance. <Jr additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010. EPA6020. EP:\7470'1, £PA8015B. EPASOSI. EPA8260. EPA8260-M3. 
EPA8270, K. HACH\)02, ~KH_N03. ~1EKC_HE. PCB~ISC 

~ Dat.:: If D.a~ 98 
--~~------~------------

. ·---------····----··· -·. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation LeveJ 3 OV-3) 

iOP s~-e:f 
F.ev.O 
At".<Jchmen: C 
Fage 9S ol 11S 
July '9S4 

Fage 1 of 18 

SITE OR PROJECT 

ANAL YTICALLASORATORY _c:;:;E~=L-:;:_ __ _ 
SA¥PLE IDS --~-----
NO. OF SAMPLES 4 .so·, { . S~ 

LABORATORY RE?ORT # 0Je<;?7~ 77 Ee 12~ hn7 sp I 131-4 I - li 
CASe No. 72' z, 3 . z 30 I c!=' OS? ~ 
A~ G;>004# I 

DATA ASSESSMENT SUMtAAAY 

Desc:ibe problems/c;ualifications below {Actian Items and Areas of Coram} 
VOC SVOC FES~rCB 

1. HOLDING J..l A ,.,. )../ Jlr 
TIMcS;?~EScRVATION 

2. GC.'MS INST. PERFORM. 

34 CALJSnATiONS.WINOOWS 

t. cLANKS 
..., SURROGATES -· 
5. MATnlX S?IKE:OU? 

I. L.A50nATOnY CONTROL 
SAM?LES 

s. INTC::\NAL ST ANDAADS 

9. COMPOUND 
IOENTIFiCA TlON 

10. SYSTEM PERFORMANCE 

11. OVERALL ASSESSMENT 

, 

l!J 
w 

"'(' 

~ 

v .,.,----..-----
Hft·: 

,...,--. 

~ 
v 

./ {check marl<}- Acceptable: Data had no problems or quafcfi~d due to minor problems 
N - Data qualified due to major problems 
X • Problems. tut do not affect data 
Quafdiers: J - Estimate' 

UJ - Undetected. estimated 

BH I . l'f 

OTHER 

JU/.l 

kJ 
r/ 

ACTION ITEMS: -~--A.t.~L=----:---------------------

AREAS OF CONCEnN: ~JL 
~~~~--------------------------------~-----------

fi~-dSgJ 
Date:· _ 
:.:.:z-~W?.SNL:SO?:lQ.!..lC ~:;, 



"TCP 9-' -03 
F;ev. 0 
A::a:!vnent C 
Pa9e tOO of 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Oa1a Verification/Validation Level 3 OV-3) 

Page 2 of 18 

PROJEC~TASKLEADER: ________________________________________ ~-----

ACTION ITEMS: J.lO~L 
------~~-----------------------------------------

AR=ASOFCONCERN: ~~~--~---------------------------------------------

OVER.ALLOATACUAUTYASSESSMENT ~/ reb ~~ Q~ 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data Verification/Validation Level3 DV-3} 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samples. 

SW-846, 3rd. ed. ~ I f 
Other. i::>*'-i> U2 t~ &.,- 7 Lf:::> r J 

Ust b.:low samples that were over holding 1ime crileria. 

Sample 10 VTSR 

TC? S'-C3.,; 
r:-:v 0 

l.::achmi;r.\ c 
r;;g~< 1c1 ol 1!.5 
J::ly IS;( 

Page 3 of 16 

Ac~ion ll 
·~ 
;~,--------------~--------------~~~~--------~--------------~ 

I !I 
t ll I 

I !i 
I !\ l . II 
I II 
I i! 

NOTE: ViSR .. Validated 1ime of sample receipt. 

Were the correct preservatives used? Yes~ 
Ust below samples that were incorrectly preserved. . ____., . 

Sample No. 1 Type o1 Sample I Deficiency ~ 
v AC.ion ll 

I I 7 I' 
I ~~~ ·I 

I I r~~~ I l 
l~Ar#/ I I l\ v I I l 

~I I I I 
I / I I I . 1 



<O? ~-03 
MeV.O 
J.:-.ac:!lment C 
Page 102 ol 115 
July 1S5t 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

2.0 GCIMS TUNING CRITERIA 

Page 4 of 18 

Has a GC/MS tuning perfo~een analyzed for every twelve hours of sample analysis for each GCIMS 

instrument used? Yes[]./"" No 0 

Was the t:)rTect s:andard Oisted in the EPA Method) used? Yes~ 0 

Have the ion abundance criteria been met for each tune? Yes ~-
NOTE: GC.'MS abundance criteria is specified by EPA method for GC/MS analysis (E?A 8240A or e270A). 

If no for a:1y of the above. list all the data assoc:ated with the tune tha: either failed ::::iter.;: or in whic:t there 
was no tune. 

,I u r 

If errors are prese:.;. briefly summarize ne:essa!y changes: 

Is the spectra of the mass calibration acceptable? Yes~ 0 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNarldation Level 3 DV-~) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DOT Retention Time 

Is DDT retention time for packed columns > 12 minutes (exce?t for ·1 and OV -1 01 }? 

YesO No 0 

3.2 Retention Time Windows 

Us: b:low ~mpcunds that ~re ot wi:ttin the retention :ime windcws. 

heV. 0 
AI~EntC 

Fage 103 ol 115 
July tss..: 

Page 5 of 13 



TO? Sl-03 
F.n.O 
Ar.aC~ment C 
Fa3e tOA of 115 
July 1!?54 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

3.3 DDT and Endrin Degradation 

Ust below the standards that have a DOT or Endnn breakdown of >2<>% (or a combined 

II Oate!Time Standard 10 

5 of 1a 

I I I 
I I 

3.4 DEC Retention Time Check 

Is t.~ %0 between EVAL A and each analysis .~antitation and c:mflr:r.ation} DEC r~1enticn time wilr.i:-. QC 
lirni'.s {2% for packed column. 0.3~~ capillary <!l.32 mm. and 1% for msga~crej? 

YesO NoD 

Date 06C%D Ad ion 

For the above crit ria outlined in S€ctions 8.1-8.4, check for transcriptionfcalculation errors. 

If errors are f nd, list below with necessary corrections:------------------

... - .,.. ··~--··· .----... ··--



TOP 94·03 -.; 
R~v 0 
Ar.achment C 
Page 105 o1 i15 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3 DV-3) 

4.0 INITIAL CALIBRATION _/ 

Has initial calibration been performed as required in the E?A method? Yes l.!':r No 0 

Were the correc: number of standards used to calibrate the instrument? Yes ~No 0 

Page 7 of 18 

For GC analyses of Pees and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 }-.l.tr\ ~~~~~'-.A... 

Ust below compounds which did not meet initial calibration criteria outlined by the E? A method. 

/ 
j! Instrument 10 I Date I Compound I F.fi%roSD I Ac~ I Sampl€s Aitected 1: 

!l I I I 17 l 
li I I I~ I 
~ I I ,~ 17 I I 

l~~; ----~1 ~~J-~~~----~~·----~'------~'------~! 
~~·~--~' ~~~~~~·--~'~---~'----~',----~: 
I! 1/1 I I 
I A I I I I 
I/ I I I I I 
i/ I I I I I 
Check for transcrlption/~aiC'Jiation errors. If errors are present. summarize necessary corrections below: 



7C? S;:-00 

r.e .... o 
1.:-..aCunenl C 
rage 106 of 115 
J:rly 1~5~ 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

5.0 CONTINUING CALIBRATION 

Page a of 18 

Have contin~libration standards been analyzed at the fre~Jency specified in the E? A method? 

Yes GY"' N~ 0 

List below all compounds which did not meet continuing calibration requirements. 

Instrument ID Date Compound 

Check for trar.scription an::i caiCJiation errors. If errors are four.:. tri:fly sumrr:ariz~ necessary corrections 
below: 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level3 DV·3} 

6.1 Method.'Reagent and Instrument Bla s 

TOP c;:.oJ-.; 
F.ev. 0 
Attac.'lment C 
Page 107 oft t:S 
July t!tS4 

Page 9 of 18 

Has a metho<i'reagent blank been ana .:.ed for each set of samples or for e~ry 20 samp1es of similar rr.4trix, 

requent? Yes No 0 

,rument blank been analyzed at least once every twe!ve hours for s.ach GCJrJ.S sysiem used? 

Yes NoD 

6.2 Fietd.'Rinse.'Equipment Blanks 

Are tlle~e fieltfrinse.·~quipment blanks ass"c!a!ed with eac.'l sampling cay or e: frequency specified in tii: 

sampling plan. Yes 0 No 0 ~e,- 4\=-~ 

List below corrtj:)ounes tor which aru:I~'Ses were r;a:.Jes:e::l tt:at '''€!& de!e::<e~ in 2ny of the bla~l<.s ar.a!\oze~: .. . · ~ 

I! I l I Cone. 

t 
FC:L I ·~ I Samples .t..f.:c:ed 

o-·, Blank 10 Compound ( ) ( l ( . .;ctionJ co~ I 

I I I I 

' 
J7 I 

I I I I 1/ I I 
I I I ..1 A I I 

I I ~()~y I I I 
I I / I I I I 

I I A I I I I 
1/ . I I I 1 I 

POL ~ical Quantitati~n Limit from E? A Method. 

R ... .-. e L Date:~ 

• . 

i 

! 
' I 

l 
I 



TO? li'·O:l 
Rev.O · 
At:.ac!lment C 
Page 108 of 115 
July tgsA 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 OV-3} 

.. , 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No~ 
If yes. list below. 

Were surr _ate recoveries evaluated for .each of the samples analy:~::J by GC or GC!MS? 

Yes No 0 

If surro£a~e s:anciards other than those presi!nted by sw-a~s are us:::J. lis1 b~low with r~!:r:nce to <:;lplicabie 
comrot limits used to evaluate the percent re~veries. 

Surrooat€ Comoound Ccr.~ml Limi':s 

List below the percent recoveries which did not meet eit~er SW-S.!~ ::taria or c:tteria lis;~ 

~ 

lr------+~~~~-+------~--~----------------~1 
II 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

{Data Verification/Validation Level 3 DV-3} 

.~ 

iOP 9t.-03 <# 

"w.O 
Anac;hment C 
Page t09 of 115 
July 1~94 

Page 11 o1 13 
If surrogat~very wc:s outside of control limits. were the samples or method blank reanalyzed? 

~~~o . 

Are method blank surro9ate recoveries outside of limits upon r~:02lysis? Yes 0 No~ 

Are trc:nscription!caiC'J!a!ion ~rtors present? Yes 0 No~ 

il yas. note r.ec~ss::ry c:rrec:ions. _______________ ...._ __________ _ 



F..ev.O 
At:2CJmenrC 
Page 110 of 115 
July 1SS4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Veritication/Va6dation Level 3 DV-3) 

Page 12 of 18 

8.0 -MATRIX SPIKE:'MATRIX SPIKE DUPLICATE (MS.'MSO) ANALYSIS 
) 

WereMS/MSDs analyzed at the frequency required by the E?A met'lod or OA?jP for each matrix type? 

Yes 0 No 0 \AA. S. / M-~ ~ I\JO't- f:> ~ o ,Q. ~ 
~CCC J ~.,._ ~ e.o-...~~-0 

List ~low % recoveries and RPDs of compounds which did not rne:t criterla. lncicz: on chart criteria used to 

evaluate recoveries and R?Os. 

· Sample ID:Matrix Compound A~ion 

II .. .. 
. : 



ORGANIC OATA.ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

.. 
iOP ~-GJ • 
r.ev.o 
r..nactunen: c 
Page 111 of 1<= 
July 195.: 

Page 13 of 18 

r.ave laboratory control samples ~ntaining a representative number of the compounds of intereS1 bee:1 
analyzed ~requency specified in the E?A method or OAPjP? 

Yes CiJ./'" No 0 

E'laluate percent recoveries based on controllim~.s es!ab!ished in individual E?A methods. or use es:a!:!:shed 
lcboratory cor.Uol limits. Ust be!ow recoveries of compouncs which did not meet criteria wit, referen::; :J 
c::mtrollimits used. 

II 
f! 

II 
II 
I! 

n--"' L. &:•- Coi.'.pound 

I 

Co;:;roi Limit ;:;eieren.:e: --------------------------------

Evaluate RPD based en comrollimi!s es:;::blished in indivict:af E:?A methods. or use es:a· · ed lcb:m::;:~y 
comrollimits. Us1 be!ow recoveries of compounds which did not meet criteria with 
used. 

Date Compound ~'CRee Action 

Control Limit Reference: 

1
11,1 Samples A:fected 

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



TC? s:.m 
f1ev. 0 
A::at::l.-:tent C 
Fage 112 ot 115 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

10.0 INTERNAL STANDARDS .EVALUATION 

list below the internal standard areas of samples or blanks which did not meet cmeria. 

Date Sample 10 
lr.temal 

Out 

Page 14 of 13 

Action 

Are r:tam~~s of the ir.temal s:andarc!s within 30 sec::lncs of :ne associated calo:o.!i:m s&andare? 

Yesff NoO :: 

11.0 TARGET COMPOUND LIST ANAL YI:S 
11.1 GC:MS Analyses 

Are 1~: reconstructed ion chr~og:ams. the mass sp:::ra for the identified compounds. and the oa:a sys<e::l 

prir.:c:.~!s induced? Yes 0' No 0 

Is c~romatographic performance ac:eptable with respec! ~o: 

Sasa!ine stability? Yes ~No 0 . 
Resolution? Yes ~o 0 

Peak shape? Yes ~ 0 

Full-scale graph (attenuation)? Yes~ 

I! 
li 
li 
1: , 
r 
I 

j: 

I· 
1-,. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data Verification/Validation level 3 DV-3) 

... 
~ 

TO? SL-03 
F.'!v. 0 
At:adunent C 
P;age 11:i of 115 
JIJy 1S54 

Page 15 of 1a 
Other: ________________________________________________________________________________________ _ 

Is the RRT of E-ach reported compQund within 1he limits given in the method ol the s:andard F.RT in the 

continuing calibration? Yes ~No 0 · 

Are all the ions present in the ~ard mass spectrum at a relati"le intensity greater than 10% also present in 

the mass spec:rum? Yes 8' No 0 

Do sample and s:aneard relative intensities agree within 2!1%? Y:s ~ 0 

r: no fvr any o: :lie a:J:JVe. incicate be!ow prcblems an:! ~a.lifi:::a:i:.:-:s r.:ade t::l c:a:a: 

11.2 GC Analys;;s 

Are thsre anv trans:::rimi~n·calculation errors be!\ve:n the raw cz:a and the re::>or:lno forms? 
YesO ~o~ . -

If yes. review ::::rors and necessary correc:ions b:low; if errors are large. resub~al cf labora;.ory ?<::k2ge me: 
be necessary. 

Are retention times of sample compounds within the calcul21ed retention time windows for both quarimation and 

confirmation analysis? Yes ~0 · . 

Was GC/MS coniirmation performed when required by the EPA m:thod? Yes ~ 
If no for any of the above. rejed positive results except 1or retention time windows if associated standard 
compounds are similarly shifted. · . · 

Re~av0 A_ 
Date: ed~ 



TO? S4·03 
F.ev. 0 
A:-.adlment C 
Page 114 of 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification!Varldation level 3 DV-3) 

Page 16 of 13 

Samples affeC:ed:_..ar:\):....~--::='-----------------------------

Check chromatograms for false nefatives. esp;C:alty for the muf'Jple peak components (toxaphene and FC~~,. 
If false negatives are apparent and the appropriate PCB s1andards were not analyzed, or if confirrrn!d analys;:i 
was not present. flag the affected data. 

Samples affec:ed: _.,;)~..,;;...._~_· __________________________ _ 

NOTE: Due to the corn;:lexi1ies of ?CS pesti:ic: analysis. each analytical n;n s:-t~uld be reviewed to veri:y 
idemification and column periormance. 

1 2.0 FIELD DUPLICATE ANALYSiS 

We~e field dt.:pii:ates Sutlrr.itted tor.analys:s? Yes 0 No~ 
. 

11 yes. calc.Jiate F.?D ar.d use professional ;u::gmem to determine i1 the data r.-= List resi.!t:5 
be!ow. 

Date I --1) r-.r_ Samples 

I 
13.0 COMPOUND QUANTITATION.'REPORTEO DETECTION LIMITS 

Ar_e there any transcription'ca~on errors from raw data to reported resutts (check at least 1 0% of positive 

results}? Yes 0 No 0" . · 

ln addition. veriiy that the correct internal s:andard. quantitation ion. and RRr were used to calculate the resLJlt 
for a minimum of 10% of sample data. 

Revi~veQ A-
Date: ~d S~ \..- l \:>(0...-C)~ 

. N..2·~.WP.SNl:SC'?30.UC.Rt 



ORGANIC DATA ASSESSMENT SUfAMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

13.1 Chromatogram Quality 

Were baselines s!Cble? Yes ~ 0 

Were any negative peaks or unusual peaks present? Yes 0 N~ ~ 
Were earfy eluting peaks resolved to basa.line? Yes ~ 0 

•·. 
TO? !;v;:; .. 
~ev.O 

Af".adltn-:~: C 
Page 11!: o~ 115 
July 196( 

17 of 13 

:t in::orrec: ~:.:ar.:i1ations are evident note corrections necessary tei:;•:: ---------------

··,a:J:>n limi!s \C:!eC:ion limits) adjusred to r:fl::;: sampl-e ::ic~ior.s a:~d for s:1!s. sampi: 

m:::!s:ur:? Yes N~D 

If :;;:,, make r.::cessar1 c:::rre~ions a~d note below. 

1-l.O TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentatively Identified Compou:~cs (TIC) erly idemifiad wi~n s:~n number or retention time. estimated 

con:;entration. and J qualifier? Yes No 0 

Are the mass spectra for TICs and associated "best match" spec:ra included? Yes~ 

Are any TCL compounds listed as TIC compounds? Yes 0 Now.------

Are each oi the ions present in the reference m,ass spec:ra with a relative intens:ty greater than 1\J% arso 

present in the sample mass spedrum? Yes 0,...--NoO 



rc;: >:.OJ 

M~~r.'I4!Rt C 
?.1gi! \16 oil tS 
J".J!y 1!;;4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verifica1iontvalidation Level3 DV-3} 

.. 
~ 

Page 18 of 18 

Do TIC and.·best match· standard relative ion intensities agree within 20%? Yes~ 0 
Commenls ________________________________________________________________ __ 

Date: \.\ ~~'b 

Approvei:l By:• 

Date 

·oata package must be approved by Project!Task Lead:r. 
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SENT BY:xerox Telecopier 1021 :12- 4-97 ; 1:33PM : 15036825109 .... 

ANALYTICAL RADIOCHEMISTRY DATA VALIDtA 
CHECKLIST 

2. tngrow\h andfor decay: Correct factors 
applied? 

Planchott& loading 

B-1 

. ·-.-- ----.· ~----.. - .·--·-. 

505 884 7689:#10 

12:17pn> 
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ANALYTICAL RADIOCHEMISTRY DATA VALIOATIOf\1 
CHECKLIST (CONTINUED) 

B-2 310721.005 Ot.()QQ 

... -- --~ -. -··-....... _.- -·- - --· 

/ 
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Records Center Code: ER /1295 I DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Non-ER Septic Fields Case No./Service Order: 7223.230/CF0526 

SNL Task Leader: ROYBAL Org/Mail Stop: 6133/1147 

SMO Project Coordinator: SALMI Sample Ship Date: 7/1198 

ARCOC Lab 

600444 GEL 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

TD £12_ 
'·Filed in Records Cutter: 

Comments: 

-------

LabiD 

9807077 

Preliminary 
Received 

Final 
Received 

Date 
Correction 
Request#: 

Requester: 

8/3/98 

EDDReq'd 
YES NO 

EDDRec'd 
YES NO 

~00D 

DODD 
DODD 

. 
C?\ .. 4-q ca Signature: \.9 ' eo Q S> N>QJ...()...... 

Faxed To: 

Person Notified: 

9-~-9 ~ Transmitted To: R..a'::!::s'G"' \ 
Transmitted By: \?o.1 ~c).., o "' 

• 

9- F-98 FiledBy: ~ 

Received (Records Center) By: ----------------



CVR.doc 

Contract Verification Review (CVR) 

Project Leader _R..;,O_Y..;...B_A_L ______ _ Project Name NON-ER SEPTIC FIELDS Case No. 7223.230 

ARJCOC No. 600444 
~~~------------- Analytical Lab _G_..:::.EL=--------------- SDG No. 9807077 

In the tables below, mark any information that is missing or Incorrect and give an explanation. 

1.0 A "R t and Chain of Custodv R d and Loa-In lnf1 f _.,. 
Line Comolete? Resolved?-
No. Item Yes No If no, e~lain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s} correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X ! 

- - -L 

Line Com:>lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, LCD) X 
2.4 Matrix spike/matrix spike duplicate data provided{if requested) NA 
2.5 Detection Limits provided: POL and MDL(or IDL) X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig. fio. (2 for org.; 3 for inorg.) X 
2.9 Rad analysis uncertainty provided (2 sigma error) X 
2.10 Narrative pJOvided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X 
2.14 All requested result data provided X 



CVR.doc 

Item Yes No If no, Sample ID No./Fractlon(s) and Analysis 

3.1) Reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm 
(mg/liter or mg/Kg). Units consistent between QC samples and sample -

data. 

3.2)Quantitation limit met for all samples? X 

3.3)Accuracy X 
a) Laboratory control sample accuracy reported and met for all 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by X 
a gas chromatography technique? 

c) If requested, matrix spike recovery data reported and met . NA 

3.4)Precision X 
a) Laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and 

met. 
I 

I 
b) If requested, matrix spike duplicate RPD data reported and met. NA I 

I 

3.5)Biank data X 
a) Method or reagent blank data reported and met for all samples? 

-
b) Sampling blank (e.g., field, trip, and equipment) data reported and NA 

met? 

3.6)Contractual qualifiers provided: "J"- estimated quantity; ·s·-analyte found X 
in method blank; ·u·- analyte undetected (results are below the MDL or 

Lc: (rad)); "H"-analysis done beyond the holding time. 

3. 7) Narrative included, correct, and complete? X 

' ----- -- -- ---~! 



CVR.doc 
4.0 Data Quality Evaluation Continuation 
Summarize the findings in the table below. list only samples/fractions for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

I 

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

Were deficiencies noted. ®Yes ~ 
Based on the review, this data package is complete. ~ ® No 

-If no, provide : nonconformance report or correction request number and date correction request was submitted -------. 
Reviewed by: \ >-..) • e~ ~CLl 'h...:: Date: 9-4-98 Closed by: -------------- Date: -----



ANNEX B 
Soil Sample Data Validation Results 
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Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 
ARJCOC-1 600443-j 

Stop: 6133 MS-1147 

~tro)e~ask Manager: Mike Sanders 
roh•.,..Nam .. · 101 Non-fR Septic Fields 

Code: ER/1295/DAT 

Tech Area Ill ------
Room 

ER Sample 10 or 
Sample Location Detail 

Case No.: 7223.230 
SMO Authorization ________ _ 
Bill to: Sandia National Laboratories 
Supplier Services, Dept. ---
P.O.Box5800 MS0154 

"oc. "'s~4 
o)._J- ~ ~ 

\[(\ 

Parameter & Method Requested 

Speciallnstructlons/QC Requirements 

:)ample uasposat UKeturn to Client XDISposal by lab f:i:i'~H@'fi{\W]ti1~®ili:):ifj:j§~j,~;:;:;::,:;;_,';:,;::;,;:;:;:,:~j,,!iij!~!~::::=:;':::;;;: ~~~ :!:sp~:a~e XYes 0No 

Turnaround Time XNormal []Rush Reauired Report Date [:::QO:Hii'itS.Nt:::'::'i}~:::::rti'f"'t 
I Name I Signature I lnit I Company/Organization/Phone W., 1 L 

- - #" • , ,.___,, • I ·• . 0 l---~'1'b -llo~ 

Original To Accompany Samples,· 
Laboratory Copy (White) 

1"t Copy To Accompany Samples, 
Return to SMO (Blue) 

2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 

LAB USE 

Lab 
Sam pi 



High Explosives by Capillary Electrophoresis QC Check List 

Analyst: Date: "I r"\ ~~8 
J,Mr Reviewer: (_ :,v-.£c.- Heo.r Date: a(~ (ctB 
ln ... rument Run Date: ...,(-, ~~Jel£1~ Instrument Run ID#: 

Instrument-related QC:' 

(1] Did ICAL pass? 

[2) Calibration Slopes Correct? 

(3) Old bracketing CCV pass? 

Batch-related QC: 

[4) Old Surrogates Recover? 

[5) Old LMB Pass? 

(6) Did LCS Pass? 

[7] Did MS/MSD %REC Pass? 

(8) Did MS/MSD RPD's Pass? 

Sample-related QC: 

[9) Anaiytes inside Calibration? 

.1igratlon Times? 

Yes[v( No[ and all Pearson Coefficients > 0.995 

Yes[vf'""No[ Are the slopes from the I CAL cut and pasted correctly into the CCV calculations? 

Yes[v("'No[ Target analytes recovered 90-110%, bracketing CCV every 10 samples 

(A batch Is Jess than or equal to 20 samples) 

Yes(-...r No[ ) Recovery should be Inside charted range. 

Yes[~No( ] 

Yes[vf No[ I 

Yes[\.{" No[ ] 

Yes[v{ No( 

Yes( ij/"No( 

All analytes < PQL. Must prepare and analyze 

at least one LMB with each batch. 

All anaiytes recovered 80-120%. Must prepare and analyze 

at least one LCS with each batch of up to 20 samples. 

All analytes recovered 75-125% 

Must prepare and analyze an MS and MSD with each batch. 

All analytes recovered less than +/- 20% 

Target analytes must be bracketed by calibration values or valid LRS. 

Are migration times reasonable compared to bracketing CCVs 

and batch related QC such as LCS and MSIMSD? 



High Explosives Analytical Results Summary 

I:J~'t~fi)Q:]: >' IHE026.. I 
.. ~~~tiJiiU .. ~· 0/:l98o6-6oo443-06 9806-600443-07 9806-600443-08 19806-600422-07 9806-600422-08 
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High Explosives Analytical Results Summary 

~~~+·>[ 91.1A~~f!~~·· /.;~!S£1·•······· .fi~~~~F~~~ :··~~Gi:r.···· 
mtllt<g. qJ ··.· \. ••· . ~ 7:T. m9~9 ···1······ _ .. ::. .__] .Liffigt~g .]'(··:J< -~: r·· miJIKg ·• 

U I I u I I u 
U I I u I I u 
U I I U I I u 
U I I U I I U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

PEER Re~tlew 
stv \qs 

v--

< ?~~~Jr.·~~ ·t·. it'&~~ ··l ~J.(4!rie~ 
r .··•· irigft<Qs u 

u 
u 
u 
u 
u 
u 
u 
u 
Lt-
u 
u 
u 
u 



High Explosives Analytical Results Summary 

~At¢:9'll;f.: ' i:jHE026 I 
.. eRUtLJiUM:.i. \)ILMB 9806-600431-QS 19806-600431-06 19806-600431-07 19806-600431-08 
§AMR.~JJP(\ \ : I LMB ER-1295-6583-DF1-BH 1-6.5-S I ER-1295-6583-DF1-BH1-11.5·S I ER-1295-6583·DF1-BH2-6.5·S I ER-1295-6583-DF 1-BH2·11.5-S 
PJCi]tA~QR; .:Pt:T 0.960 1.004 I 1.030 I 0.998 I 1.060 
llA't5AN.4¥Zt;QTI 7rTI98 7rTI98 I 7rT/98 I 717/98 I 717/98 
oA;r~gli"~c.r§ll 717/98 7rT/98 I 7/7/98 I 7rT/98 I 7/7/98 

9\&#.~lf=,g~ ~v~~tF~~~> \ ~~~-t.··· .. ·· ··· 9uAti~l~..t. ·• '.: ~=~~i. . .. · . a4At:l~l~>· 
. . .. . il:lglJ<.g ····· .·· .• frtij/Krf .· 

H~ : ... _;L'-:iL•".:..:&l- ----,- u I I u I I u I I -u-- ,--- I u 
1';~j$.JNQ;:cj ;2 ; ;I u u u u -- T --- I u 
RQX ;;; :: ·· .. :1 - - I --o- - I -- - 1--u- - I ---l~ -u- . ~--- - -I - u I I u 
1,~f0fiqa(C.. { · .... ·· "' 
~1:17',... 

TN'I; ....... ·.· ............ . 
~~c-
ZAFONT:~::-•··· ... 
2~~!PI'fF(: L·;.··:. •·· .•.. 
'~~tft·.·> .... ·.· 
+tilL .... , 
~~NT 
~fA4t§PN1' .: ... • ··· ·. 
4r~+J,6Qftr········ ;:? 

U I I U I I U I I U I I U 
U I I U I I U I I u I I U 
U I I U I I U I I u I I U 
U I I U I I U I I U I I U 
U I I U I I U I I u I I U 
U I I. u I I - U I I U I I U 
U I I u I -~- u I I u I I U 
u I I u I I u I I U I I u 
u I I u I I U I I U I I U 
U I I u I I u I I u I I U 
U I I U I I u I I u I I U 

PEER Re .. ~fjew 
8\1.., \q~ 
~ 



I 
I 
I 
i 

High Explosives Analytical Results Summary 

l.!!t'fCHlP .. :' \ll:fEo~----·~ 
~~C.U,CNU'M c : I9806-600402-05 19806-600402-06 19806-600402-07 I9B06-600402-08 19806-600443-05 

ER-1295-M0146-DF1-BH1-5.5-S ER-1295-M0146-DF1-BH1-10.5-S ER-1295-M0146-0F1-BH2-5.5-S ER-1295-M0146-DF1-BH2-10.5-S ER-129S-6587-SP1-BH1-14-S 
0.988 1.030 0.988 0.980 1.035 

.bAfe\ANAk~P< I 718198 --- --- --, 718198 I 7/8/98 -~ 7/8198 I 7/8198 
Ptt'fF~RAC'ti:PI -718198- I-7/8T98 I 718198 -- ---T -7T8t98- I 718198 

f"!MX···~·:·:_ ... -·: .. ·--·-· 
t~~~tNa/· 
R:PK•\: .. _>•---··-····· 
1:a;Q'N!;i•·, . -.. , 
NB: l'NT.E'-- -.. -"' .. 
PFitt~· 
2;+P~r·. --
~J.J;;pi!f·r . . --~ 
z4Q:: .• ; ... ::=-·• ...... -, -

4iN:"t> .. ,,,,_.. --c~ ---

~~T \•···-------
2~;¢;liP.t-;tT·-· c:c· 

4~Aio6~QNT.'. 

-·····----·--·-·-.:.-·.·· .,:_-..... _._ .. -... , ~~~~ . tJ;li~t\ -6UJ(tn;il€f{ ..••••• '\\lJ;:tf::· 
mglKg;: \ m9ft(g•::_--- ·- -: ... -. frig/Kgi:; 

U I I U I I U I I U I I U 
U I I u I I u I I U I I U 
U I I U I I U I I U I I U 
U I I u I I u I I U I I U 
U I I u I I u I I U I I U 
U I I U I I U I I U I I U 
U I I U I I u I I U I I U 
U I I U I I u I I· U I I U 
U I I U I I u I I U I I U 
U I I U I I U I I U I I U 
U I I U I I U I I U I I U 
U I I U I I U I I U I I U 
U I I U I I u I I u I I U 
U I I U I I u I I U 1 1 U 

PEER Review 
3\ lD tq~ 
~ 



Metals by ICP-MS QC Check List 

Jalyst: L i ~a_ K ~ Date: 

-Reviewer: iJJa,f{"rLNo. &v'"""'- Date: 

....... dards: 

-d t 4 I Ci'E::> 
'7/z 1/1·% 

NCAR#: 

Preparation Batch 10#: ____ 'S:.~:-1 -:tlt--:-"B;;....I..::B:::._ _____ _ 

Instrument Run Date: I \lA-\'1.8 

Cal Level 0 (ICB,..=C:.::C:.::B:z..) ____ __::51~--\~~----------- Instrument Run 10#: .:;; I q51 b 
Cal Level1 . tQ 1 - 1'1 ICS-A I s<o -<:::>--=:;; 
Cal Level 2 \ l - ~ ICS-AB \ 4-lo -~ 

Cal Level 3 Z:, I -c:>Ci LRS \ \ b -0 I 

Cal Leve14 "' ISS \ ~ -o":L.. 
ICV, CCV \. CXo -cOl ICP-TUNE \I\ -<0:':> 
Instrument-related oc· ______ _:_:...:.........::==-----------
[1) Old Tune Pass? Yes( .)/No( ] 4 reps < 5% RPD fOf' Internal standards Li, Y, In, Bl 

[2a) Did ICV pass? Yes(~ No[ ] Target analytes recovered 90-11 0% 
[2b] Did ICB Pass? Yes[ vf' No[ ] All analytes < POL 
[2c) Did CCV pass? Yes[£}-' No[ ] Target analytes recovered 90-110% 
[2d] Did CCB Pass? Yes( -..r' No[ ] All analytes < POL 
[2e] Did ISS recovery pass? Yes[....t' No[ ] Internal standards 60-125% of initial calibration values 

[3] Did ICS_A's Pass? Yes( ) No[vJ All analytes not present< POL 

[4) Did ICS_AB's Pass? Yes[ J No[v] All analytes present recovered 80-120% 

[5] Did LRS pass? Yes[~ No[ I Linear dynamic range check (if run} must agree to 
95-105% of stated value to validate beyond calibration values 

Batch-related QC: (A batch is less than or equal to 20 samples} .,. Mr::.l-
[6) Did LMB Pass? Yes[ ] No[~ All analytes <~ust prepare and analyze 

at least one LR B with each batch. 

[7] Did LCS/LCSD Pass? Yes[vf No[ ] All analytes recovered 80-120%. Must prepare and analyze 
at least one LCS with each batch. 

[8] Did MSIMSD Pass? Yesl\.r(. No[ J All analytes recovered 75-125%. Recovery not required if spike< 30% of sample analyte level 

·- Must prepare and analyze an MS and MSD with each batch. 

d MIMDup Pass? Yes[ J No[w All analytes RPD 20% at 5 times the POL. Must prepare and analyze at least one with each batch. 

· • 0] Did M/Mdil Pass? Yes[y--'. No[ ] All analytes > 1 OX the MDL In the 5X dilution agree 90-11 0% with the undiluted reference. 
Must prepare and analyze at least one with each batch. 

[[111 Digestion Problems? No( vt"'ves( ] Digestion 3015, 3051 problems? 
Sample-related OC: 
[11 J Did sample ISS pass? Yes[,...J-'" No[ ] Internal standards >= 60% or <= 125% or sample must be rerun at a 5X dilution. 

[12] Ana!ytes Inside Calibration? Yes[yf' No[ ] Target ana!ytes must be bracketed by calibration values or valid LOR. 

13) Analyte carryover OK? No[ t--rYesr 1 Using the sequence order, was carry_ over contamination probable? 

Note: When the HP Enviroquant software refers to an IDL, we are using the ERCL MDL; 
when it refers to a CRDL. we are usin the ERCL POL which is 4 times the MDL 

----------------------------------------------------------------------------------~-----------------------
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SNUNM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY 
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR) 

NCAR No. 9<J ~ 09 J (completed by ERCL QA Officer) 
PART I- INITIATION (completed by originator) 

Description of Nonconformance: 
ICS A shows Cu and Ag at levels slightly above their respective POL's. ICS AB has 
Hg present at twice the amount it should be. LMB shows Cd, Hg, and Pb present at 
levels between the MDL and PQL; samples will be reported with a "B" qualifier for 
these elements. MDUP rpd out of criteria for Sa. 

Effect of Nonconformance: 
The Cu and Ag data for the ICS A indicates possible matrix interference for these two 
elements, however, all recovery samples and blanks pass for Cu and Ag, thus any 
matrix effect appears to be minimal. It was determined by examination of a previously 
run batch that the ICAL-B solution used in the preparation of ICS AS was made 
incorrectly, and this is responsible for the high Hg level. Because the source of the 
problem has been found and the problem fixed, no action is necessary for this batch. 
As stated above, the samples will all carry "B" qualifiers for Cd, Hg, and Pb, due to 
their presence in the LMB. The high rpd on the MDUP is most likely attributable to 
sample nonhomogeneity, which is a common problem when analyzing soils. 

Associated Samples: 9807-600303-01, -02, -03; 9806-600397-05, -06, -07, -08; 
9806-600443-05, -06, -07' -08 

Associated Batch #s: Sl9818 
Associated COGs: 600303, 600397, 600443 

PART II- CORRECTIVE ACTION 

Corrective Action Required? DYES 

Describe Corrective Action Required: 
Date(s) for completion of Corrective Actions ,¥A 
PART Ill- ACCEPTANCE AND APPROVAL ..., _,_ ) 

Lckd:.._ K~v-- ~------'·-'_CJ;j~ 
Originator (print) Signature 

/lttKt;a:. /l2Afi:UO{ ~ ~ ~~~~~ 
ERCL QA Officer (print) SlQnat~ ~ 

PART IV- VERIFICATION OF COMPLETION OR CLOSE OUT 

Comments: 

,/}'kr:6 1£ ~ 
ERCL QA Officer (print) 

-1 I((,- l'tS 
Date 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
#Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
# Modules Retrieved: 131 
#Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: ~15 [days) 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Dateffime Received by Gore: 5/17/2002@ 2:00PM; 5/24/2002@1:30PM By: MM 
Chain of Custody Form attached: -/ 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

ANALYTICAL PROCEDURES 

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

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

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

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

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (Al) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module .. 

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

#CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

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

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

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

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

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

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

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

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates 
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UNITS 
!Lg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,Cl3&C15 

UNDEC 
TRIDEC 
PENTADEC 
1MBs 
135TMB 
124TMB 
ctl2DCE 
tl2DCE 
cl2DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
llDCA 
CHCI3 

lllTCA 
12DCA 
CCl4 

TCE 
OCT 
PCE 
ClBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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KEYTODATATABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (Cll+Cl3+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene 
1 ,3 ,5-trimethylbenzene 
1 ,2,4-trimethylbenzene 
cis- & trans-1,2-dichloroethene 
trans- I ,2-dichloroethene 
cis-1 ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1 , 1-dichloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QAJQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 



® . . . 
GORE-SORBER Screening Survey Chain of Custody 

For W.L. Gore & Associates use only 
Production Order# __._1 0 .... 9..,.6.,..0u.L02.._5...._ ______ _ 

I 

jEOR~ . . . 
"'-~... W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

nstruc tzons: c l ustomer must comp, ete ALL h d d ll s a e ce s K 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER Qkf'AIN+ SEPTIC 

Address:· ACCOUNTS PAY ABLE MS0154 Site Address: ie'\'t: 2l'ffi-AFB, NM 

P.O.BOX 5130 ~ \ (2-yi.Al'-1 D 

ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284~3303 Customer Project No.: 

FAX: S"o ~- '2--& 4- '2 b. I (.., Customer P.O.#: 28518 Quote#: 211946 

Serial # of Modules Shipped # of Modules for Installation 135 # of Trip Blanks _]__ 

# 179087 - # 179144 ·.·:·> 'll'1''lt S?J,~ .. # 17:'1/3t/ Total Modules Shipped: 142 Pieces . .. //;, , ,;Qr ~< ~·; .• :.: ..• ; •• ';. ,; :·. • • • 

# 179150 - # 179233 ::· .. Hc:~fl;trrs51.,~?..·:~.#tf11~'1l*3·~ ·. i · TotaLModules Received: )4-i- Pieces 
.. , 

\;;·J~1lHi.f1.:., Total Modules Installed; ] ss-# - # . >' # Pieces 

# - # :'::-.; # ,;~1~'1·i§i;z: .. :'; ·,:,tt.'.l11.1J. "':q( 'f Serial# of Trip Bhmks (Client Decides)' .# 
1:,·:_ ' . 

- # 4f.,tl•~11 J ft.;; ' ~ ,': ·"'::'f.t f"J;$ t # •J:'Jr1':1i:14 # # 1:,· ·~', ~ ,~.. ••. . \\ 1 . :' . :·· .• 

' - # . '/ # - # # # # 

# . # ··:;: # - # # # # 

# . # I= '. # - # # # # 

# - # # - # # # # 

# . # ~:./ # - # # # # 

Prepared By: ({jj !Jl"f.-- ' # # # 
1Jt_,_,-~./~ ~ '?.l:)_- -P L'IJ. Verified By: # # # 

Installatitm PefformVd ·By: u Installation Method(s) (circle those that apply): 

Name (please print): C!US~ D (./IN r Ar 4 · Slide Hammer Hammer Drill Auger 

Com pan)' /Affiliation: ~ ......; c._. I AJ ;r-... Other: 6 ~r=='~13F-
Installation Start· Date and Time:,4/~-:Ve~ -z.-- I 0 ~(.sf tMPPM 
lnstalliition Complete Date and Time: :;jJ,}p 2-- 10Cjf- o I 
RetrjevalPerformed By: Tobil Modules Retrieved: 

Name (please print): Qt-/Ss:/2.:1 0.. u,.rJrAN4 Total Modules Lost in Field: 

Company/Affiliation: I s /'J '-z/V """ Total Unused Modules Returned: 

Retrieval Start Date and Time: ?/8/~7.- I I : 

Retrieval Complete Date and Ti~;. I I 

Relinquished By t:t---- I.-' ly'--- Date Time Received B~, · M1V-D ~ tAJ.4. tl.e,t,.-

Affiliation: W.L. Gore & Asso 1ate~ Inc# "' J-it--o~ t1.:C{f Affiliation: ~"""~iO\ U3. f. 
l<elinquished By • LU M A UA.A .. ' ~ i\1< fo/'1..1 \. Date Time Received B 
.~ffiliation: (p{ ~c; a 1 u 

~~~·D~ l ~~~~ Affiliation: -. l Relinquished By Date Time Received B":'TF-Vi/Lf/--"' ·~ 1~Lv' 

Affiliation Affiliation: ·w .L. 6/ore & Associa'( Inc. 

GORE-SORBER ®Screening Survey is a registered service mark ofW.L. Gore &Associates, Inc. 

~PM 
Pieces. 

Pieces 

Pieces 

AM PM 

AM PM 

Date 

3- "- ()'], 
Date 

Date 

l51?tl~ 

Time 

Time 

Time 

;l:oo 
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GORE-SORBER® Screening Survey Chain of Custody 

For W.L. Gore & Associates use only 
Production Order# ~1Du..:9:u.6ru0u.02._5,__ ______ _ 

~ORE:Jt 
"'" ... ..;,~... W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elklon, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Instructwns: Customer must complete ALL shaded cells 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC 

----~~~~~~~~~~-----------
Address: ACCOUNTS PAY ABLE MS0154 Site Address: KIVL 2l<ft7AFB, NM 

P.O.BOX 5130 ....,~r---\-::~:-TiA-:--::-,..J~D~--------

ALBUQUERQUENM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer Project No .. .:..: ------------------

FAX=----~~~o~~--~~~~4~---~-b--1~4~-------- Customer P.O.#: 28518 
"---~----

Quote #: .::;2..;.;11~9....:.4.::..6 ___ _ 

Serial # of Modules Shipped # ofMod1,1les fqr Installation 135 #of Trip Blanks 7 

# 179087 Pieces 

- # 179233 t;~].ft-7Jftl~~~;~ii~Ml~'E~ · Total Modules Receivecl: _ _.l'-4:1.."2--=~--
t--------_# ___ -; f # - # Total Modules Installed· \ 5 ~ 

- # # - # Serial# of Trip Blanks (Client Decides) 

# 179150 

# 

# 

Pieces 

Pieces 

# 

- # I . # - # # ~~1:(f~J1j~B"!# . # # -----------Fe 
_______ -__ # ______ +.(.~# _______ -_# ______ -r#=~~Wl~~~-¥~~ .. ~~-~~:~'-=)~w-+_# __________ r-----~--

- # I• :) # - # # . -· - # 

# 

tt # 
~------------------4 - # '::' # - # # # # # 
~----------------~ # -# # -# # # # 

# - # 

Prepared By: 

Verified By: 

Installation Perl'ormVdBy: u 
Name (please print): C;~is~ 0 U1.-..l1"~;(/ 
Company/Affiliation: c:::;. 0 ~ / ;J ;c.-.. 

Installation Start Date and Time:-4/.t:::'S'/o 'Z-

# # # 

# # # 

# # 

Installation Method(s) (circle those that apply): 

Slide Hammer Hammer Drill 

Other: 0' t£:.::,.~ /t:..l13e£ 
Auger 

~PM 
Installation Complete Date and Time: 5/ ?./iJ 2-- IOCJ"f o I .~PM 
Retrieval Performed By: ' 
Name (please print): C-1 ~ <i/2..:1 G. u,,..J rA....t 4 
Company/ Affiliation: 1 S-"""-' '-/IV i\--'\ 
Retrieval Start Date and Time: ~ 6/ -o "2--

Retrieval Complete Date and Ti~;, I 
Relinquished By CJ--- l.-' ,; ""- Date Time 

Affiliation: W.L. Gore~ Asso!t~ ,.:.I.I)C. J- 4---o;L ( t.: UJ 

~elinquished By :rUJ,flf.JJ/uu IJ"XIti'.A... 11 Date Time 

\ffiliation: 5G~-v~J.\ {,\ NL-. U, ~ \3'5 if 5 .. ~11 .-o~ o'J3~ 
J{elinquished By ---------

1 Affiliation 

Date Time 

Total Modules· Retrieved: I '1 
Total Modules Lost in Field: __ 4"=--,..-
Total Unused Modules Returned: 9 ~ 

Pieces 

Pieces 

Pieces 

AM PM 

I AM PM 

Received B•L" VI.A...i\Lo_ 5fl-6 .-\~S 

Affiliation:" St\h c\. \ t>. • '-' \33 
Received B"y.·;.__ _______ _ Date 

Affiliation:--...,.---------.,,.-------1 
I /l 

Time 

Time 

Received Bv· fi'f/)..J;~-f~-..1?- 7/f.d-#;J, Date Tin. 

Affiliation: W.L. a.a & Associates/if':c. .5--d('/"..();. ;,q,• 3J 
GORE-SORBER ®Screening Surve)• is a registered service mark ofW.L. Gore & Associates, Inc. FORM8R.8 

1108101 



..... v, ...,.OW>,-- _...,.'" v-a .., "~ 

: ; -
GQRE .. SORBER® Screening Survey SITE NAME & LOCATION 

Installation and Retrieval Log 
~ 

' 

'0-1-of_4_. 

EVIDENCE OF LIQUID 
HYDROCARBONS (J..Ptl) MODULE IN 

UNE MODULE-# JNS'T ALLA 'JlON RETRIEVAL or WATER. 
# DATEmME DATEI11ME HYDROCARBON OOOR ( chttCk one) 

(Check iis i11''ProJ?riareJ 
LPH ODOR NONE YES NO 

L 179087 14b?._h2. ~~~ lt?s·ot-o:L nitJa . v 
2- 179088 I "_ae z-z, } 
3. 179089 o~L3o 
4. 179090 o.:t;_!i o -
s. 179091. v o~~z. .~fL_ ~ L 
6. 179092 O'l~Z- \ ~ ~'? .8 i/ 
7. 179093 {abo I 

8. 179094 /~(~ 

9. 179095 lo/9 ,[? / '\.II' 

10- 179096 11"55' a CJf) 
11. 179097 //'S't 
12. 179098 j?.."~'S 
13. 179099 1_'24'7 
14. 179100 ('Z.~t:j 
l5. 179101 f~"l. llL_ 
,,:;_ 179102 l'S&f1 ~2~ ; 

179103 13_~!:' ./ 

18. 179104 J4.iJ4 
19. 179105 / {431 
20. 179106 v 144o '1./ \L_ 
21. 179107 4/Z-4/tJt.. o94?!. '5- "!'-OZ. o 'TlfJ 
22. · 179JOB 1 o~3 
23. 179109 r)')oo 
24. 179110 nlio7 
25. 179111 ocru .. 
26. 179112 ()'f3b. ~ /ot 
27. 179113 4/'2-S')oz t17.1_{j. 5 ... JD.-o7. o BJJ... 
28. 179114 I , 0?5~ 
29. 179115 oeo-o 
30. 179116 Dtdto 
31. 179117 00/Si .,y 0 '111 
32. 179118 {J_C}_j$' 5-HJ-oZ 0 'f-2. S' 
33. 179119 t'J'lt:z. 
34. 179120 ()'j~J 
35. 179121 014-~ 
36. 179122 094-7 
37. 1791~3 0~5(, ····\ I o o'L 
38. 1:79124 . /014> ~ .. ~.1/J~ ~to[~ 

'1. }_ 179125 _lo43 ..... r-4( 179126 /0~1.-0. 
41. 179127 /(!)':$ ,V ro !.f 1 
42. 179128 \ )4 "/A) ~-(~-il} l 0 q 5 

GORE-SORBER ®Screening Survey a a regis!er<!d .i'ervke mark ofW.L. Go~ & Associares, Inc. 

I 

~ooz 

. 

COMMENTS 

'/~ct/S,$- C:<; -.5 
~S-..3 
tSS- 2... 

G>--1 
I G:s..-4 

i/t'S"?./Si'o3- GS -I 
.. 

, __ 4 

-3 
'\ I -2 

l.to3~(~7- -5 
-~ 
-4 
-"3 
-Z 

" -I 
I'OSZ ~t.z~- -_4 

--s 
-/ 
-...<: 

'V -2 
IJ}ot;J, 't.5:31- -S 

' -~ 
-4 
-2 
-,3 

,l<o --I 
I/D"1-7/~S'3o- -5 

-'2.. 

-.:s 
-~ 

~If -l 
Jptol.~~- G 

~ 
4 
:z 
t 

v .3 
/oz.s/e;S"6o- I 

4 
3 

,v 2 
I/o '24/C.G"af .... , v2 

FORM29R.J 
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. GORE~SORBER® Screening Survey SITE NAME & LOCATION 

lnstallation and Retrieval Log ,. 

L . . . 
,_.b__of _4 _. 

EVIDENcE ,OF LIQWD 
HYDROCARBONS CLPl-l) ·MODULEIN 

UNE MODULE# INSTALLATION RE"m.JEV AL or WATER • 
# DATEITIME DATEI11JIAE HYDROCARBON ObOR (check on11) 

(Check as ciP"ro"riaie} 
LPH ODOR NONE YES NO 

43. 179129 14:fz~/llz. ~~~tt; 5~1C-Q'Z. I 0 'It 
44. 1'79130 I ... 1437 ~-to-oa 10 &I 
45. 179131 144'2- 5'-1• -at. 1053 
46. 179132 f44(p . ..1-
47.· 179133 ,v ls~4 ~-la-c;~Z- \ \: 0-" 

48. 179134 14/U/o~ o1c6 ~-Jd ~ "2- IZ._51 
49. 179135 '( I' ./ C)J(4 ..{,.- 11-S'{ 
so. 179136 &~ 5-to-o1.. .}joS 

51. 179137 Oct.3~ L.. ~&~ 

52,. 179138 ~'14~ L .is\-

53. 179139 Jott'f. 5- I a·<> z.. _,_ I~ 2-2. 

54. 179140 /o2-l, Losl 
55. 179141 ID30 L..at 
56. 179142 )o3'B S"-lo~ot r; CJ3 
57. 17914:3 113~ 5-Ja-ot II :;r.:, .. 
r 179144 lf4"'J... 
~ 179150 ;/~0 ~ 
)0. 179151 it }I$" 5-~o~o-z. ll~5'tf 
61. 179152 4Jzer/oz. oBr4 5 -l't·O'Z-O'i~'i"2 
62. 179153 ' I OS'Z-2 
63. 179154 0~~ 
64. 179155 Cf7o3 
65. 179156 ""'"· ~.,--I if,~ v t 0~2-l 
66. 179157 C1!E» 0~~~ b"ll~ 
67. 179158 d1E'1 
68. 179159 £9"k. 
69. }79160 cfl4~ ~ tt.!i__-f.-~ 

70. 179161 l~P ll.kl"i- .. 07- I o '2-h 
71. 179162 j{oo 
n. 179163 /I/o 
73. 179164 Ill&_ 
74. 179165 !I"U ..... ~ 

75. 179166 1(2(, o~ .. J.lf-tt 1/:o-3 
76. 179167 [1.2.'7. oS-J'i-6Z._,'tf ;~ 1o 
77. l79168 tZ."?Jt 
78. 179169 1237 
79. 179170 tz4t. ~s~r4--oz.. T}: 3) .... 
1\0. 179171 l~t.D t;.tq~~ .. o a 'll..j__ 
)_. 1791'72 JJU 0 tJ_ t..'z:.,. 
82. 179173 /31."l. 0_85( 
83. 179174 1'640 .... ~ oBS5 
84. 1'79175 \ 14'2 $ 5 .. Jq .. o1_ Djlf{ 

GORE-SORBER ®Screening Sur'l'ey is a r~gistered service mark ofW.L. Gon & Associates, lnc. 

·, 
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Vooz.41~- ~S"- '3 
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ILo-z.s-1 t,~Q'- J 
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,v 3 
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3 

~v 5 
~~-'/t:;3r/ "Z. 

I 3 

4 
,If l 

''2.7~/ f!Z!1X. .. 2. 
s 
.4. 

,v 
I/,~ (;;S"os-- L 

.s 
s 
2. 

' 4 
Vl>B3.. ~?o- A 

I 

I 
'Z.. 

-~/ .:; 
/o~z./U.Io .... I 

I 2.. 
4_ 

'3 
~ ,v 
" II2DMIA5- 2 

I .3 
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'L ( 

Vo34/ "7/a- 4 
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GORE .. SORBER® Screening Survey. 
lnstal1ation and RetrieYal Log 

LlNE MODULE# INSTALLATION RETRIEVAL 
DATE!J'IME # DATIYTIME 

85. 
86. 
87. 
88. 
89. 
90. 

91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 

103. 
104. 
105. 
106. 
107. 

108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 

116. 
117. 
118. 
119. 
120. 
121. 
122. 

">,._./24. 

125. 

126. 

179176 
179177 
179178 
179179 
179180 

179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 

179195 
179196 
179197 

179198 
179199 
179200 
179201 

179202 
179203 
179204 
179205 
179206 
179207 

179208 
179209 
179210 

179211 
179212 
179213 
179214 
179215 
179216 

119217 

"/I' "f!i!J_D 

"/ I I Dt:tLt::j 

_/l/~ 

/1/Cf 

/3ao 

14~ 

/ott, 15-lfrO'l o '101 

/!It .,!;. 
/£?2. ~-Hrv7-,li; t-f 
tz.o.n-"-11,-ll'l-- o.,:; i 

SITE NAME & LOCATION 

EVIDENCE OF UQUID 
HYDR~Rl30NS (LPH) MODULE IN 

or WATER 
HYDROCARBON ODOR (ch£ck OIW) 

(Chlck os ap]!_ro]}riac.t)_ 
LPH ODOR NONE · YES NO 

GORE-SORBER ®Screening Sr.cl'\ley is a regi.rcered .rervicll mark afW.L G(lrll & Associates, }nc. 

~vv-.. 

COMMENTS 

\ z 
.. ...V I 

( z. 
I 

....v l 

I -z. 

v -1 
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I ~ 

4 
- -.V I 
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FORM29R.J 
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GORE-SORBER® Screening Survey SlTE NAME & LOCATION 

Insta11atiori and Retrieval Log 

'-
_;-L-of_4 _. 

EVIDENCE OF UQUID 
HYDROCARBONS (LPH) MODULE IN 

UNE MODULE# INSTALLATION RETRIEVAL or WATER. 
# DA'l'E/ITME DATEfTJME HYDROCARBON ODOR (check on.e) 

(Check 01r tzrJI'TOJ1tiate J 
LPH ODOJl NONE YES NO 

127. 179218 1~/@z. /_Z.~ :) .. ifd~O'l. o•Jlll 
128. 179219 /Z3{ s·it.-c~ D'f50 ' 
129. 179220 s1~~z. .t;BSD 5-JJ~ol 07:51 
130. 179221 I 'os~1 ' 

131. 179222 o<7o9_ 
132. 179223 Qtfl ?' 
133. 179224 a9z(, 
134. 179225 t)(/33 "V_ 
135. 179226 ~ tJ94o 5--z.l~o~ffiS I 
136. 179227 -
137. 179228 
138. 179229 
139. 179230 
140. 179231 
141. 179232 
142. 179233 

?-
rt44. 

145. 
146. 
147. 
148. 

149. 
150. 
151. 
152. 
153. 

154. 
155. 
156. 
157. 
158. 
159. 

160. 
161. 

162. 
163. 
164. 

65. 
~ 

. j'66. 

167. 
168. 

GORE-SORBER ® Screetting S~otrvey is a regisre:rc!d servict! mark ofW.L Gore J.. Associates. Inc. 

~vuo 

' 

1. 

COMMENTS 

/o"I4/~C~-~ 
. .. .Jt -4 

/t:>81! ~£~o 
_, 
-J' 
-c.. 
-4 
-(; 
-5:" 

'~ '\--'7 

-

-
. 
-
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)S5 
./TE-

c::JO 

f 
\ 

DATE 
ANALYZED 

5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 

5/30/2002 
Page: 1 of 12 

SAMPLE 
.·NAME 

MDL= 
179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

BTEX, ug BENZ, uq 

' 
0.03 

0.03 nd 
nd nd 
nd nd 

0.02 nd 
0.13 nd 

nd nd 
0.00 nd 
0.00 nd 

nd nd 
nd nd 

0.05 nd 
0.02 nd 

nd nd 
nd nd 

0.06 nd 
0.01 nd 
0.44 nd 
0.01 nd 

nd nd 
0.03 nd 
0.09 nd 
0.06 nd 
0.02 nd 
0.00 nd 

nd nd 
0.04 nd 
0.02 nd 

nd nd 
0.02 nd 

nd nd 
0.09 nd 
0.16 nd 
0.08 nd 
0.33 nd 
0.07 0.05 

nd nd 
nd nd 

0.10 nd 

GORE SORBER SCREEN II\~ SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #1 0960025 

TOL, ug EtBENZ, ug mpXYL, ug oXYL, ug C11, C13, &C15, ug UNDEC, ug 
0.02 0.01 0.01 0.01 0.02 

nd bdl 0.01 0.02 0.51 0.04 
nd nd nd nd 0.53 0.03 
nd nd nd nd 0.35 0.04 
nd nd 0.02 nd 0.94 0.06 

0.06 nd 0.05 0.02 0.12 0.03 
nd nd nd nd 0.22 0.04 
nd nd bdl nd 0.33 0.04 
bdl nd nd nd 0.41 0.03 
nd nd nd nd 0.45 0.05 
nd nd nd nd 0.44 . 0.06 
nd nd 0.03 0.02 0.60 0.04 
nd nd 0.02 nd 0.80 0.04 

TRIDEC, ug 
0.01 
0.02 
0.02 
0.02 
0.03 
0.04 
0.01 
0.01 
0.01 
0.06 
0.05 
0.02 
0.02 

nd nd nd nd 0.63 0.05. 0.01 
nd nd nd nd 0.24 

0.04 nd 0.02 nd 1.66 
nd nd 0.01 nd 0.45 

0.19 0.04 0.17 0.04 1.04 
nd nd 0.01 nd 0.39 
nd nd nd nd 0.08 

0.03 bdl nd nd 0.48 
0.07 nd 0.02 nd 0.30 
0.04 nd 0.02 bdl 0.04 

nd nd 0.02 nd 0.00 
bdl nd nd nd 0.03 
nd nd nd nd 0.07 

0.03 nd 0.01 nd 0.02 
0.02 nd nd nd 0.02 

nd nd nd nd 0.09 
nd nd 0.02 nd 0.09 
nd nd nd nd 0.05 

0.07 nd 0.03 nd 1.21 
0.11 nd 0.05 nd 0.05 
0.06 nd 0.01 nd 0.06 
0.21 nd 0.09 0.03 0.12 

nd nd 0.02 nd 0.05 
nd nd nd nd 0.05 
nd nd nd nd 0.00 

0.08 nd 0.02 nd 0.05 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.04 0.03 
0.11 0.21 
0.04 0.03 
0.11 0.05 
0.04 0.01 
0.04 0.02 
0.03 0.03 
0.09 0.12 
0.03 0.01 

bdl bdl 
0.03 bdl 
0.04 0.01 
0.02 bdl 
0.02 bdl 
0.04 0.02 
0.03 0.03 
0.03 0.02 
0.05 0.32 
0.05 bdl 
0.04 0.02 
0.07 0.03 
0.04 0.02 
0.03 0.01 

bdl nd 
0.04 0.01 

PENTADEC, ug TMBs, ug 
0.02 
0.45 0.06 
0.48 0.00 
0.29 0.00 
0.85 0.04 
0.05 0.03 
0.17 0.00 
0.28 nd 
0.37 nd 
0.34 0.00 
0.33 0.06 
0.53 0.03 
0.74 0.00 
0.57 0.00 
0.18 nd 
1.33 0.00, 
0.38 0.00 
0.89 0.04 
0.34 0.00 
0.03 -· 0.00 
0.43 0.00 
0.10 0.04 

bdl 0.00 
bdl 0.00 
bdl 0.00 

0.02 0.00 
bdl 0.00 
bdl 0.00 

0.03 0.00 
0.03 0.00 

bdl nd 
o.g5 0.00 

bdl 0.00 
bdl 0.00 

0.02 0.00 
bdl 0.00 
bdl nd 
bdl nd 
bdl nd 

CCT_CCXrpt 



DSS 
Sl"l~ 

1<>30 
/ 

SAMPLE 
NAME 
MDL= 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 . 
179119 
179120 
179121 
179122 
179123 
179124 

5/30' 
Pag1:. , 12 

t24TMB, UQ 

0.03 
0.06 

bdl 
bdl 

0.04 
0.03 

bdl 
nd 
nd 
bdl 

0.06 
0.03 

bdl 
bdl 
nd 
bdl 
bdl 

0.04 
bdl 
bdl 
bdl 

0.04 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
nd 
bdl 
bdl 
bdl 
bdl 
bdl 
nd 
nd 
nd 

135TMB, ug ct12DCE, ug 
.0.02 

bdl nd 
bdl nd 
bdl nd 
bdl nd 
bdl nd 
nd nd 
nd nd 
nd nd 
nd nd 
bdl nd 
bdl nd 
nd nd 
nd nd 
nd nd 
bdl nd 
nd nd 
bdl nd 
nd nd 
nd nd 
bdl nd 
bdl nd 
bdl nd 
nd nd 
nd nd 
nd nd 
bdl nd 
nd nd 
bdl nd 
nd nd 
nd nd 
nd nd 
nd nd 
bdl nd 
bdl nd 
bdl nd 
nd nd 
nd nd 
nd nd 

GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, ua c12DCE, ua NAPH&2-MN, ua NAPH, ua 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd · nd 0.11 0.06 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.15 0.10 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.56 0.34 0.23 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.10 0.04 0.06 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.09 0.07 0.02 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 

No mdl is available for summed ""rnbinations of analytes. In summed 
columns (eg., BTEX), the r· ::i values should be considered 

ESTIMATED if any of the ind .1 compounds were reported as bdl. 

.··-........ 

MTBE, ug 11DCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd' nd 0.03 nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd, 
nd nd nd nd 
nd nd nd nd 
nd nd nd , nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd .nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd ' nd nd 
nd nd nd nd 
nd nd 0.03 nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

---- -

f_CGXrpt 
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SAMPLE 
NAME 
MDL= 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

5130/2002 
Page: 9 of 12 

TCE, ug 
0.02 
0.78 
0.22 
0.21 
0.13 
0.09 

nd 
nd 

0.09 
nd 

0.05 
bdl 
bdl 

0.04 
0.12 
0.04 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.14 
2.52 
0.30 
0.43 
2.71 
1.74 
2.50 
7.82 

11.48 
4.17 

14.22 
bdl 

OCT, ug PCE, ug 
0.02 0.01 

nd 0.03 
nd 0.02 
nd 0.03 
nd 0.02 

0.20 0.04 
nd 0.23 
nd 0.03 
nd 0.33 
rid 0.63 
nd 0.41 
nd 0.56 
nd 0.24 
nd 0.40 
nd 0.22 
nd 0.14 
nd 0.05 

0.18 0.03 
nd nd 
nd 0.01 
nd 0.05 
nd 0.06 
nd 0.02 
nd 0.02 
nd 0.02 
nd 0.03 
nd nd 
nd 0.03 

0.07 0.09 
nd 0.06 
nd 0.02 
nd 0.10 
nd 0.33 
nd 0.88 

0.13 0.39 
nd 0.31 
nd 0.06 
nd 0.24 

0.09 1.72 

14DCB, ug 
0.01 
0.02 

nd 
nd 
nd 
bdl 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREENu"G SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs {A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

CHCI3, ug CCI4, ug CIBENZ. ug 
0.03 0.03 0.01 

bdl nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd . nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd · nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 

No mdl is available for summed combinations of analytes. In summed 
columns {eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. CCT_CCXfpt 
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DSS SITE 1030: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1 030, the Building 6587 Septic System, Operable Unit 
(OU) 1295, at Sandia National Laboratories/New Mexico (SNUNM), consists of a septic tank 
connected to two seepage pits. The site is located in the northeastern portion of SNUNM 
Technical Area (TA)-111 on land that is owned by Kirtland Air Force Base (KAFB) and leased to 
the U.S. Department of Energy (DOE). Available information indicates that Building 6587 was 
constructed in 1962 (SNUNM March 2003), and it is assumed that the septic system was also 
constructed at that time. It is assumed that the Building 6587 septic system was abandoned in 
June 1991, when the building was connected to an extension of the City of Albuquerque 
sanitary sewer system (Jones June 1991 ). 

Environmental concern about DSS Site 1 030 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COGs found at similar facilities. 

No springs or perennial surface-water bodies are located within 2.4 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. Infiltration of precipitation is 
almost nonexistent as virtually all of the moisture undergoes evapotranspiration. The estimates 
of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall. 
Most of the area immediately around DSS Site 1030 is unpaved and graded, and no storm 
sewers are used to direct surface water away from the site. 

DSS Site 1 030 lies at an average elevation of approximately 5,402 feet above mean sea level. 
Depth to groundwater is approximately 480 feet below ground surface (bgs). The nearest 
groundwater monitoring well is approximately 400 feet northwest of the site. The groundwater 
beneath the site occurs in unconfined conditions in essentially unconsolidated silts, sands, and 
gravels. The nearest production wells are north of the site and include KAFB-4 and KAFB-11, 
which are approximately 2.7 and 3.1 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SAP) (SNUNM 
October 1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental 
Restoration Drain ahd Septic Systems" (FIP) (SNUNM November 2001) identified the site
specific sample locations, sample depths, sampling procedures, and analytical requirements for 
this and many other DSS sites. The DQOs outlined the Quality Assurance (QA)/Quality Control 
(QC) requirements necessary for producing defensible analytical data suitable for risk 
assessment purposes. The baseline sampling conducted at DSS Site 1 030 was designed to: 
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• Determine whether hazardous waste or hazardous constituents were ever 
released at the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 030 
Sampling 

Areas Potential COC Source 
Soil beneath Effluent discharged to 
the seepage the environment from 
pits the 'seepage pits 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

2 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepage pits 

The baseline soil samples were collected from two locations at DSS Site 1 030. The samples 
were collected with a Geoprobe™from two 3-foot-long sampling intervals at each boring 
location. Sampling intervals started at 14 and 19 feet bgs in each of the seepage pit borings. 
Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site and the 
laboratories that performed the analyses. 

The DSS Site 1 030 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]), and the 
on-site SNUNM Environmental Restoration (ER) Chemistry Laboratory and Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. Table 3 summarizes the analytical methods 
and the data quality requirements from the SAP and FIP. 

QA/QC samples were collected during the baseline sampling effort according to the ER Project 
Quality Assurance Project Plan. The QA/QC samples consisted of one field duplicate. No 
significant QA/QC problems were identified in the QA/QC sample. 
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Table2 
Number of Confirmatory Soil and QAIQC Samples Collected From DSS Site 1 030 

Sample Type VOCs 
Confirmatory 4 
Duplicates 1 
EBs and TBs (VOCs only) 0 
Total Samples 5 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
4 4 
0 1 
0 0 
4 5 

GEL GEL 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Environmental Restoration Chemistry Laboratory. 
= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Quality Assurance. 
= Quality Control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
4 4 4 4 4 
0 0 1 1 0 
0 0 0 0 0 
4 4 5 5 4 

ERCL ERCL GEL GEL RPSD 

Gross 
Alpha/Beta 

Activity 
4 
0 
0 
4 

GEL 

' 
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Table 3 
Summary of Data Quality Requirements 

Data Quality 
Analytical Method8 Level GEL ERCL RPSD 

VOCs Defensible 4 samples None None 
EPA Method 8260 
SVOCs Defensible 4 samples None None 
EPA Method 8270 
PCBs Defensible 4 samples None None 
EPA Method 8082 
HE Defensible None 4 samples None 
EPA Method 8095 
RCRAmetals Defensible None 4 samples None 
EPA Method 60200000/7196A 
Hexavalent Chromium Defensible 4 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 4 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 4 samples 
Radionuclides 
Gross Al2_ha/Beta Activity Defensible 4 samples None None 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA =Quality Assurance. 
QC = Quality Control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

All of the baseline soil sample results were reviewed and verified/validated according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operational Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1030 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and acceptable for use in the NFA proposal; therefore, the DQOs have been fulfilled. 
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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1030 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP and FIP identified 
the sample locations, sample density, sample depth, and analytical requirements. The sample 
data were used to develop the final conceptual model for DSS Site 1030, which is presented in 
Section 4.0 of the associated NFA proposal. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 030 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COGs and potential degradation products at DSS Site 1030. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1030 was deactivated in the early 1990s,when Building 6587 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COGs that may have been introduced into the subsurface via the septic 
system at this site was therefore dependent upon the volume of aqueous effluent discharged to 
the environment from this system when it was operational. Any migration of COGs from this 
site after use of the septic system was discontinued has been predominantly dependent upon 
precipitation, although it is highly unlikely that sufficient precipitation would have reached the 
depth at which COGs may have been discharged to the subsurface from this system. Analytical 
data generated from the soil sampling conducted at the site are adequate to characterize the 
rate of COC migration at DSS Site 1030. 

111.4 Extent of Contamination 

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

The baseline soil samples were collected at sampling depths starting at 14 and 19 feet beneath 
each of the two seepage pits. Sampling intervals started at the depths at which effluent 
discharged from the seepage pits would have entered the subsurface environment at the site. 
This sampling procedure was required by New Mexico Environmental Department (NMED} 
regulators, and has been used at numerous DSS sites at SNUNM. The baseline soil samples 
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are considered to be representative of the soil potentially contaminated with the COGs at this 
site, and are sufficient to determine any vertical extent of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1030 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, COGs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COGs for which samples were analyzed. If the 
detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organics 
not included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COG found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

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

Table 41ists the nonradiological COGs for the human health risk assessment at DSS Site 1030. 
Table 5 lists radiological COGs for the human health risk assessment. All samples were 
collected from depths greater than 5 feet bgs, therefore evaluation of ecological risk was not 
performed. All tables show the associated SNUNM maximum background concentration values 
(Dinwiddie September 1997). Section Vl.4 provides discussion of Tables 4 and 5. 

v. Fate and Transport 

The releases of COGs at DSS Site 1 030 were to the subsurface soil resulting from the 
discharge of effluents from Building 6587 to the seepage pits. Because these discharges were 
to the subsurface soil, wind, surface water, and biota are considered to be of low significance 
as a transport mechanisms at this site. 

Water at DSS Site 1030 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]). Precipitation received at the site will either infiltrate into the soil, evaporate, or form 
runoff. Infiltration at this site is enhanced by the sandy nature of the soil and the generally flat 
topography of the site. However, because of the high evapotranspiration rate, which accounts 
for 95 to 99 percent of the annual precipitation in this area, most of the water that infiltrates into 
the soil is lost to the atmosphere. Therefore, the leaching of COGs by the percolation of water 
through the soil will be limited and is unlikely to be a significant transport mechanism for COGs. 
Because groundwater at the site is approximately 480 feet bgs, the potential for COGs to reach 
groundwater th~ough the unsaturated zohe above the water table is extremely low. 

COGs at DSS Site 1030 include both inorganic and organic constituents (Table 4). Because 
no radiological analytes exceeded background screening values (Table 5), all COGs are 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1030 with Comparison to the Associated SNUNM 

Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNUNM Concentration Less Than or 

Concentration Background Equal to the Applicable BCF Log K0 w 
(All Samples) Concentration SNUNM Background (maximum (for organic Bioaccumulator?b 

coc (mglkg) (mglkg)8 Screening Value? a_quatic) COCs) (BCF>40, Log K0w>4) 

Inorganic 
Arsenic 4.4 4.4 Yes 44° - Yes 
Barium 82 214 Yes 170d - Yes 
Cadmium 0.18 0.9 Yes 64° - Yes 
Chromium, total 12 15.9 Yes 16° - No 
Chromium VI 0.119 J 1 Yes 16° - No 
Cyanide 0.06951 NC Unknown NC - Unknown 
Lead 7.5 11.8 Yes 49° - Yes 
Mercury 0.02151 <0.1 Unknown 5,500° - Yes 
Selenium 0.42J <1 Unknown 8009 - Yes 
Silver 0.02151 <1 Unknown 0.5° - No 
Organic 
2-Butanone 0.11 NA NA 1e 0.298 No 
Methylene chloride 0.0026 J NA NA 58 1.258 No 
PCBs 0.0035 NA NA 31,200° 6.72° Yes 
Toluene 0.0082 NA NA 

. ·-
L___10.7° g.E)~c __ 

~-----

No 

Note: Bold indicates the COGs that exceed background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
0Yanicak March 1997. 
dNeumann 1976. 
8 Howard 1990. 
1Parameter was not detected. Concentration is one-half the detection limit. 
9Callahan et al. 1979. 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 

Kow 
Log 
mg/kg 
NA 

= Octanol-water partition coefficient. 
= Logarithm {base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 

NC 
NMED 
SNUNM 

= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1030 with Comparison to the Associated 

SNUNM Background Screening Value and BCF 

Maximum Activity SNUNM Background Is Maximum COC Activity Less Than or 
(All Samples) Activity Equal to the Applicable SNUNM 

coc (pCi/g) (pCi/g)a Background Screening Value? 
Cs-137 ND (0.018) 0.079 Yes 
Th-232 0.75 1.01 Yes 
U-235 ND (0.12) 0.16 Yes 
U-238 0.90 1.4 Yes 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 

BCF Is COCa 
(maximum Bioaccumulator?b 

aquatic) (BCF >40) 
900C Yes 
900C Yes 

3,oooc Yes 
3,oooc No 
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nonradiological. With the exception of cyanide, the inorganic COCs are elemental in form, and 
are not considered to be degradable. Potential transformations of these inorganic COCs 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 biota. Because of the aridity of the environment at this site, and the lack 
of potential contact with biota, none of these mechanisms is expected to result in significant 
losses or transformations of the inorganic COCs. 

The organic COCs at DSS Site 1 030 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 due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. Some of the organic COCs at this site (i.e., 2-butanone, methylene 
chloride, and toluene) may be lost through volatilization, with subsequent degradation in the air. 

Table 6 summarizes the fate and transport processes at DSS Site 1030. COCs at this site 
include nonradiological inorganic and organic analytes. For the reasons detailed above, wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms. Significant leaching in the subsurface soil is unlikely and leaching into the 
groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low. For the organic COCs, loss through volatilization and eventual degradation 
may be of moderate significance. 

Table 6 
Summary of Fate and Transport at DSS Site 1 030 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 
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Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

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

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

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further 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. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1030. 
Section II presents a comparison of results to DOCs. Section Ill discusses the nature, rate, 
and extent of contamination. 

V1.3 Step 2. Pathway Identification 

DSS Site 1 030 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to groundwater are considered. Depth to groundwater at DSS 
Site 1 030 is approximately 480 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1030. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 
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Vl.4 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 below. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Sections Vl.6.2 and V1.7. Only the COCs 
that were detected above their respective SNUNM maximum background screening levels or 
did not have either a quantifiable or a calculated background screening level were considered in 
further risk assessment analyses. 

For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment'' (DOE 1993}. Radiological COCs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1030 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, four constituents did not have quantified 
background screening concentrations, therefore it is unknown if these COCs exceeded 
background values. Four constituents were organic compounds and do not have 
corresponding background screening values. 

The maximum concentration value for total PCBs was 0.0035 milligram (mg)/kilogram (kg). This 
concentration is lower than the EPA screening level of 1 mg/kg (40 CFR 761). Since the 
maximum concentration for PCBs at this site is less than the screening value, PCBs are 
eliminated from further consideration in the human health risk assessment. 

For the radiological COGs, no constituents had MD As or reported values greater than their 
respective backgrounds. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Table 7 lists the nonradiological COCs retained in the risk assessment and the values for the 
available toxicological information. The toxicological values used for nonradiological COCs in 
Table 7 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003}, the 
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Table 7 
Toxicological Parameter Values for DSS Site 1030 Non radiological COCs 

Rf00 RfDinh SFO SFinh 
coc (mg/kg-d) Confidencea (mg/kQ-d) Confidencea (mg/kQ-day)-1 (mg/kg-day)-1 

Inorganic, 
Cyanide 2E-2c M - - - -
Mercury 3E-48 - 8.6E-5c M - -
Selenium 5E-3c H - - - -
Silver 5E-3c L - - - -
Organic 
2-8utanone 6E-1c L 2.9E-1c L - -
Methylene chloride 6E-2c M 8.6E-1 8 - 7.5E-3c 1.6E-3c 
Toluene 2E-1c M 1.1 E-1C M - -

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

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H ==high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2003) . 
dToxicological parameter values from NMED (December 2000). 
8Toxicological parameter values from HEAST (EPA 1997a). 
A8S = Gastrointestinal adsorption coefficient. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)·1 = Per milligram per kilogram per day. 
NMED = New Mexico Environmental Department. 
RfDinh - = Inhalation chronic reference dose. 
Rf00 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

== Information not available. 
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Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000). 

Since no radiological COGs exceeded their respective background values, no slope factors are 
included in this discussion. 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land-use scenarios. 

Vl.6.1 Exposure Assessment 

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

V1.6.2 Risk Characterization 

Table 8 shows an HI of 0.00 for the DSS Site 1030 nonradiological COGs and an estimated 
excess cancer risk of 2E-8 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 9 shows neither a quantifiable HI or estimated excess cancer 
risk for the designated industrial land-use scenario. 

For the radiological COGs, th~re is no exposure, as all results are lower than their respective 
background values. 

For nonradiological COGs under the residential land-use scenario, the HI is 0.00 and the 
estimated excess cancer risk is 4E-8 (Table 8}. The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 9 
shows that for the DSS Site 1030 associated background constituents, there .is no quantifiable 
HI or estimated excess cancer risk. 
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Table 8 
Risk Assessment Values for DSS Site 1030 Nonradiological COCs 

Industrial Land-Use 
Maximum scenarioa 

Concentration Hazard 
coc (mg/kg) Index 

Cyanide 0.0695b 0.00 
Mercury 0.0215b 0.00 
Selenium 0.42J 0.00 
Silver 0.0215C 0.00 
2-Butanone 0.11 0.00 
Methylene chloride '0.0026 J 0.00 
Toluene 0.0082 0.00 

Total 0.00 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 9 

Cancer 
Risk 

-
-
-
-
-

2E-8 
-

2E-8 

Residential Land-Use 
scenarioa 

Hazard Cancer 
Index Risk 
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -
0.00 4E-8 
0.00 -
0.00 4E-8 

Risk Assessment Values for DSS Site 1030 Nonradiological Background Constituents 

Industrial Land-Use 
Background scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
aDinwiddie September 1997, Southwest Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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For the radiological COCs, there is no exposure, as all results are lower than their respective 
background values. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For nonradiological COGs under the industrial land-use scenario, the HI is 0.00, which is lower 
than the numerical guideline of 1 suggested in the RAGS (EPA 1989). The estimated excess 
cancer risk was 2E-8. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and the 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COCs there is neither a quantifiable HI or estimated excess cancer risk. 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 may therefore appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantifiable background screening values are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the incremental 
estimated excess cancer risk is 2E-8 for the industrial land-use scenario. These incremental 
risk calculations indicate insignificant risk to human health from nonradiological COGs 
considering an industrial land-use scenario. 

For the radiological COGs, there is no exposure, as all results are lower than their respective 
background values. 

The calculated HI for nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 4E-8. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ), thus the excess cancer risk for this site is below suggested acceptable risk 
value. For background concentrations of the nonradiological COCs there is neither a 
quantifiable HI nor estimated excess cancer risk. The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 4E-8 for the residential land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering a residential land-use scenario. 

For the radiological COCs, there is no exposure, as all results are lower than their respective 
background values. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1 030 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999} and FIP (SNUNM November 2001 ); the DQOs contained in these two documents are 
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appropriate for use in risk-screening assessments. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk screening assessment at DSS Site 1030. 

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. Because the COCs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

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

Table 8 shows the uncertainties in nonradiological toxicological parameter values. There is a 
combination of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 1997a), 
and Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000). Where values are not provided, information is not available from the HEAST 
(EPA 1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil 
Screening Levels (NMED December 2000), Risk Assessment Information System (ORNL 
2003), or EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative 
nature of the RME approach, uncertainties in toxicological values are not expected to change 
the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios in established numerical 
guidance. 

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

Vl.9 Summary 

DSS Site 1 030 contains identified COCs consisting of some inorganic and organic 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 soil ingestion and dust 
inhalation. The same exposure pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
was 2E-8; 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 HI is 0.00, 
and the incremental estimated excess cancer risk is 2E-8 for the industrial land-use scenario. 
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Incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is ·4E-8. 
Thus, excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the 
incremental excess cancer risk is 4E-8 for the residential land-use scenario. Incremental risk 
calculations indicate insignificant risk to human health for the residential land-use scenario. 

For the radiological COGs, there is no exposure, as all results are lower than their respective 
background values. 

The excess cancer risk from the nonradiological COGs and the radiological COGs should be 
summed to provide risk estimates for persons exposed to both types of carcinogenic 
contaminants, as noted in Office of Solid Waste and Emergency Response {OSWER) Directive 
No. 9200-4-18 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," {EPA 1997b). The summation of the nonradiological and radiological 
carcinogenic risks is tabulated in Table 10. 

Table 10 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.0E-8 0.0 2.0E-8 
Residential 4.0E-8 0.0 4.0E-8 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of 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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at DSS Site 1030. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997b). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk assessment if warranted by the results of the seeping assessment. Initial components 
of NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulatiqn as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the seeping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 
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Vll.2 Seeping Assessment 

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

Vll.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1 030 are from samples collected at depths 
greater than 5 feet bgs. Therefore, no complete ecological exposure pathways exist at this site, 
and no COCs are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioacccumulation potential is not evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COCs to move from the source of contamination to other media or biota is 
discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as a transport mechanism for COCs at this 
site. Degradation, transformation, and radiological decay of the COCs are also expected to be 
of low significance. 

Vl1.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/1112003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents on!Y)_ soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED J =~s ______________ _ 

s BW*AT 
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where: 

Is =Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor ~EF) 
I =------------~~~~~~ 

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D =--"-·-----------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = S!Jil to skin adherence factor (mg/cm2) 

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 

9/1112003 

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): 

where: 

C *IR*EF*ED ] = __;;.w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 

IRi = 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 chemicals with a Henry's Law constant greater than 1 x1 o-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

-8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wklyr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa,b 25,550a,b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,95oa.b 

(=ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Childa,b 
1 00 Adulta,b 100 Adulta,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3fday) 2oa,b 30 Adulta 20 Adulta 
Volatilization Factor {m3/ka} Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3Jkg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

lnaestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (ma/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin AdsorpJion Factor Chemical Specific Chemical SQ_ecific Chemical S_Q_ecific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3Jyr} 7,300d,e 10,9509 

Mass Loadinq for Inhalation g/m3 1.36 E-5d 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

8 Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997}. 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
9 SNUNM (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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1.0 PROJECT BACKGROUND 

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

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

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawing and field 
inspection work. It was also determined that some of the sites on the 1996 list contained more 
than one individual drain or septic system that had been combined under one four-digit site 
number. In order to reduce confusion, a decision was made to assign each individual system its 
own unique four-digit number. A new site list containing a total of 121 individual DSS sites was 
generated in 2000. Of these 121 sites, NMED required environmental assessment work at a 
total of 61; no evaluation of the remaining 60 systems was necessary. Subsequent backhoe 
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excavation at DSS Site 1091 confirmed that the system did not exist, which decreased the 
number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 SAP) (SNUNM October 
1999), which was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A 
follow-on document, "Field Implementation Plan [FIP], Characterization of Non-Environmental 
Restoration Drain and Septic Systems" (OU 1295 FIP) (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by NMED for each of the 60 DSS sites. The FIP was approved by the NMED in 
February 2002 (Moats February 2002). 
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2.0 BUILDING 6610 SEPTIC SYSTEM, DSS SITE 1032 

2.1 Summary 

The SNUNM ER Project conducted an assessment of the Building 6610 septic system, DSS 
Site 1032. There are no known or specific environmental concerns at this DSS site. The 
assessment was conducted to determine whether contamination was released to the 
environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for DSS 
Site 1032. The NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
septic system, and that the site does not pose a threat to human health or the environment 
under the industrial or residential land use scenarios. 

Review and analysis of all relevant data for DSS Site 1 032 indicate that concentrations of 
constituents of concern (COGs) at this site are below applicable risk assessment action levels. 
Thus, DSS Site 1032 is proposed for an NFA decision based upon sampling data demonstrating 
that COGs released from the site into the environment pose an acceptable level of risk under 
current and projected future land uses as set forth by Criterion 5, which states: ''The 
SWMUIAOC [area of concern] has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that contaminants pose 
an acceptable level of risk under current and projected future land use" (NMED March 1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1032 is located in SNUNM Technical Area (TA)-111 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1). DSS Site 1032 is approximately 1.0 mile south of the entrance into TA-111, and 
is located on the southeast side of Building 6610 (Figure 2.2.1-2). As shown on Figure 2.2.1-2, 
this septic system comprises two septic tanks. Engineering drawings indicate that the northern 
septic tank drained into a seepage pit located on the east side of, and outside of, the facility 
perimeter fence. However, no seepage pit was located during the backhoe excavation of the 
area on March 13, 2002. The southern septic tank discharged to a second seepage pit located 
directly south of the tank. Construction details of this system are based upon information 
presented in SNUNM engineering drawings (SNUNM September 1982), site inspections, and 
backhoe excavations conducted at the site. 

The surface geology at DSS Site 1 032 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of 
the ancestral Rio Grande west of the site. These deposits extend to, and probably far below, 
the water table at this site. The alluvial fan materials originated in the Manzanita Mountains 
east of DSS Site 1032, typically consist of a mixture of silts, sands, and gravels that are 
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poorly sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 
1 to 5 feet in thickness with a preferred east-west orientation, and have moderate to low 
hydraulic conductivities (SNUNM March 1996). Vegetation primarily consists of desert grasses, 
shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
undergoes evapotranspiration. The estimates of evapotranspiration rates for the KAFB area 
range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, SNUNM March 
1996). 

The site lies at an average elevation of approximately 5,421 feet above mean sea level. Depth 
to groundwater is approximately 500 feet below ground surface (bgs) at the site. Groundwater 
flow direction is thought to be generally to the west in this area (SNUNM March 2002). The 
nearest production wells are north of the site and include KAFB-4 and KAFB-11, which are 3.6 
and 4.0 miles away, respectively. The nearest groundwater monitoring wells, MWL-BW1 and 
MWL-MW5, are located approximately 2,625 and 3,375 feet northwest of the site (SNUNM 
August 2002) and are part of the group of wells installed around the Mixed Waste Landfill in the 
northern part of TA-111. 

2.2.2 Operational History 

Available information indicates that Building 6610 was constructed in 1959 (SNUNM March 
2003), and it is assumed that the northern septic tank and outfall were constructed at this time. 
In the early 1980s, this septic system was augmented and/or replaced by a second (southern) 
septic tank and a second seepage pit. Because operational records are not available, the 
investigation of the site was planned to be consistent with other DSS site investigations and to 
sample for the COCs most commonly found at similar test facilities. 

In June 1991, Building 6610 was connected to an extension of the City of Albuquerque sanitary 
sewer system (Jones June 1991 ), and it is assumed that the septic system was abandoned 
concurrent with this change. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 032 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected land use for DSS Site 1032 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Four assessment activities have been conducted at the site. In August 1992 (SNUNM June 
1993) and June 1995 (SNUNM December 1995), waste characterization samples were 
collected from the north septic tank (Investigation 1 ). In September 1999, a field inspection was 
conducted at the site and the two septic tanks and the seepage pit located inside the facility 
fence appeared to be intact. The east seepage pit, reportedly located outside the facility fence, 
was not found. In March 2002, a backhoe was used to attempt to physically locate the east 
seepage pit, and again it was not found (Investigation 2). In April2002, a passive soil-vapor 
survey was conducted to determine whether areas of significant volatile organic compound 
(VOC) contamination were present in the soil around the seepage pit located inside the facility 
fence and in the area of the outfall located outside the perimeter fence (Investigation 3). In 
August 2002, shallow subsurface soil samples were collected from a boring drilled directly 
beneath the center of the seepage pit and a second boring drilled at the end of the outfall 
located in the suspected location of the east seepage pit (Investigation 4). Investigations 2, 3, 
and 4 were required by the NMED/HWB to adequately characterize the site, and were 
conducted in accordance with procedures presented in the OU 1295 SAP (SNUNM October 
1999) and OU 1295 FIP (SNUNM November 2001) described in Chapter 1.0. 

3.2 Investigation 1-Septic Tank Sampling 

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

In August 1992 and June 1995, as part of the SNUNM Septic System Monitoring Program, 
aqueous and sludge samples were collected from the north septic tank (SNUNM June 1993, 
SNUNM December 1995). On August 17, 1992, a sludge sample was collected and analyzed 
for radiological constituents. On June 29, 1995, an aqueous sample was analyzed for VOCs, 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), total 
metals, phenolic compounds, nitrates/nitrites, formaldehyde, fluoride, cyanide, oil and grease, 
and radiological constituents. A sludge sample was analyzed for VOCs, SVOCs, pesticides, 
PCBs, total metals and radiological constituents. Samples were submitted to an off-site 
laboratory for chemical and radiological analysis. A fraction of each sample was submitted to 
the SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma 
spectroscopy analysis. The analytical results are presented in Annex A. There are no available 
records indicating that the south septic tank had been sampled. 

On March 19, 1996, the residual contents of the north tank, approximately 715 gallons of waste 
and added water, were pumped out and disposed of according to Sandia policy (Shain August 
1996). There are no available records indicating that the residual contents of the south tank had 
been pumped out and disposed. 
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3.3 Investigation 2-Backhoe Excavation 
~~ 

On March 13, 2002, a backhoe was used in an attempt to determine the location, dimensions, ~, 
and average depth of the DSS Site 1 032 east seepage pit shown on the SNL engineering 
drawing. No second seepage pit was located outside of and east of the facility fence. Instead, 
an outfall consisting of a 1-foot-diameter pipe was located in the suspected location of the 
second seepage pit (Figure 3.3-1). No visible evidence of stained or discolored soil or odors 
indicative of residual contamination was observed during the excavation. It was concluded that 
the east seepage pit had either never been constructed or had been removed at some point in 
time. 

3.4 Investigation 3-Passive Soil-Vapor Sampling 

In Apr.il 2002, a passive soil-vapor survey was conducted at the DSS Site 1 032 seepage pit and 
outfall areas. This survey was required by NMED/HWB regulators, and was conducted to 
determine whether significant VOC contamination was present in the soil at the site. 

3.4.1 Passive Soil-Vapor Sampling Methodology 

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

Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch-diameter tube of waterproof, 4.,.. 
vapor-permeable fabric containing 40 milligrams (mg) of absorbent material. At each sampling 
location, a 1.5-inch-wide by 3-foot-deep borehole was drilled with the Geoprobe™ drilling rig. A 
sample identification tag and location string were attached to the GS sampler and lowered into 
the open borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered 
pin flag at the surface. A cork was placed in the borehole above the sampler as a seal, and the 
upper 1 foot of the borehole, from the cork to the ground surface, was then backfilled with site 
soil. 

The vapor samplers were left in the ground for approximately two weeks before retrieval. 
After retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W .L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260 (EPA November 1986}. 
Analytical results for the VOCs of interest are reported as mass (expressed in micrograms [Jlg]} 
of the individual VOCs absorbed by the sampler while it was in the ground (Gore June 2002}. 
All samples were documented and handled in accordance with applicable SNUNM operating 
procedures. 

3.4.2 Soil-Vapor Survey Results and Conclusions 

A total of six GS passive soil-vapor samplers were placed in the seepage pit and outfall areas of 
the site (Figure 2.2.1-2). Samplers were installed at the site on April 29, 2002, and were 
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Figure 3.3-1 
Outfall consisting of a 1-foot-diameter pipe located in the 
suspected location of the north septic tank seepage pit. 

View to the northwest. March 13, 2002 
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retrieved on May 14, 2002. Sample locations are designated by the same six-digit sample 
numbers both on Figure 2.2.1-2 and in the analytical result tables presented in Annex B. 

As shown in the GS analytical results tables in Annex B, the GS samplers were analyzed 
for a total of 30 individual or groups of VOCs, including trichloroethylene, cis- and trans
dichloroethene, tetrachloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace
level (but quantifiable) amounts of 1 0 VOCs were detected in the GS samplers installed at this 
site. The analytical results did not indicate any areas of significant VOC contamination at the 
site that would require additional characterization. 

3.5 Investigation 4-Soil Sampling 

Once the locations of the seepage pit and outfall were identified, soil sampling was conducted in 
accordance with the rationale and procedures in the OU 1295 SAP approved in 1999 by NMED 
(SNUNM October 1999} and in the OU 1295 FIP approved in 2001 by NMED (SNUNM 
November 2001 ). On August 20 and 21, 2002, soil samples were collected from two soil 
borings. One boring was drilled directly beneath the center of the seepage pit located inside the 
facility fence. The second boring was drilled at the end of the assumed seepage pit location 
(outfall) outside of the facility fence. Soil boring locations are shown on Figure 2.2.1-2. 
Figure 3.5-1 shows samples being collected at DSS Site 1 032. A summary of the boreholes, 
sample depths, sample analyses, and sample dates is presented in Table 3.5-1. 

3.5.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In the borehole drilled 
through the center of the seepage pit, the top of the shallow interval started at the estimated 
base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval started at 
5 feet below the top sample interval. In the outfall area, the top of the shallow interval started at 
the bottom of the culvert, as determined by the backhoe excavation, and the lower (deep) 
interval started at 5 feet below the top sample interval. Once the auger rig had reached the top 
of the sampling interval, a 1.5-inch inside diameter by 3-foot-long Geoprobe™ sampling tube 
lined with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically 
driven downward 3 feet to fill the tube with soil. 

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

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

Soil samples were submitted to General Engineering Laboratories, Inc. for VOCs, SVOCs, 
PCBs, cyanide, high explosive (HE) compounds, gross alpha/beta activity, hexavalent 
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Figure 3.5-1 
Collecting soil samples at the Building 6610 outfall location (DSS Site 1 032). 

Soil samples were also collected from beneath the seepage pit within the 
four yellow posts, on the opposite side of the fence. View to the northwest. August 21, 2002 
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Table 3.5-1 
Summary of Soil Samples Collected at Building 6610 Septic System (DSS Site 1 032) 

Sampling 
Area Analytical Parameters 

Outfall VOCs 
SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Total Cyanide 
Gamma spectroscopy 
Gross Alpha/Beta Activity 

Seepage VOCs 

bgs 
DSS 
ft 

Pit SVOCs 
PCBs 
HE 
RCRA metals 
Hexavalent Chromium 
Total Cyanide 
Gamma spectroscopy 
Gross Alpha/Beta Activity 

= Below ground surface. 
= Drain and Septic Systems. 
= Foot (feet}. 
= High Explosive(s). 
= Polychlorinated biphenyl. 

Top of 
Sampling 

Intervals in 
Number of Each 
Borehole Borehole 
Locations (ft bgs) 

1 2, 7 
1 2, 7 
1 2, 7 
1 2, 7 
1 2, 7 
1 2, 7 
1 2, 7 
1 2, 7 
1 2, 7 
1 12, 17 
1 12, 17 
1 12, 17 
1 12, 17 
1 12, 17 
1 12, 17 
1 12, 17 
1 12, 17 
1 12, 17 

HE 
PCB 
RCRA 
svoc 
voc 

= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 
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Total 
Total Number of Date(s) 

Number Soil Duplicate Samples 
Samples Samples Collected 

2 0 08-20-02 
2 0 08-20-02 
2 0 08-20-02 
2 0 08-20-02 
2 0 08-20-02 
2 0 08-20-02 
2 0 08-20-02 
2 0 08-20-02 
2 0 08-20-02 
2 0 08-21-02 
2 0 08-21-02 
2 0 08-21-02 
2 0 08-21-02 
2 0 08-21-02 
2 0 08-21-02 
2 0 08-21-02 
2 0 08-21-02 
2 0 08-21-02 
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chromium, and Resource Conservation and Recovery Act (RCRA) metals analyses. Samples 
for gamma spectroscopy analysis were sent to the SNUNM RPSD Laboratory. All samples A-..,. 
were documented and handled in accordance with applicable SNUNM operating procedures .. 
and transported to on- and off-site laboratories for analysis. 

Samples were analyzed for VOCs by EPA Method 8260; SVOCs by EPA Method 8270; HE 
compounds by EPA Method 8330; PCBs by EPA Method 8082; RCRA metals and hexavalent 
chromium by EPA Methods 6010Bn471A and 7196A; total cyanide by EPA Method 9012A; 
gamma spectroscopy by EPA Method 901.1 (or equivalent at the on-site RPSD Laboratory); 
and gross alpha and beta by EPA Method 900.0, or equivalent (EPA November 1986). 

3.5.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 032 are presented and discussed 
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 

VOC analytical results for the four soil samples collected from the seepage pit and outfall 
boreholes are presented in Table 3.5.2-1. Method Detection Limits (MDLs) for the VOC 
analyses are presented in Table 3.5.2-2. The analyte 2-butanone (8.9 to 49.9 J..Lg/kilogram [kg]) 
was detected in all four samples collected from the two boreholes. Toluene (0.431 J J..Lg/kg) was 
detected in the sample collected at a depth of 2 feet from outfall borehole 661 O-OF1-BH1-2-S. 
Even though these compounds were not detected in the associated trip blank, they are common 
laboratory contaminants and may not be indicative of soil contamination at this site. 

SVOCs 

SVOC analytical results for the four soil samples collected from the seepage pit ~nd outfall 
boreholes are presented in Table 3.5.2-3. MDLs for the SVOC analyses are presented in 
Table 3.5.2-4. No SVOCs were detected in any of the samples. 

PCB analytical results for the four soil samples collected from the seepage pit and outfall 
boreholes are presented in Table 3.5.2-5. MDLs for the PCB analyses are presented in 
Table 3.5.2-6. No PCBs were detected in any of the samples. 

HE analytical results for the four soil samples collected from the seepage pit and outfall 
boreholes are presented in Table 3.5.2-7. MDLs for the HE analyses are presented in 
Table 3.5.2-8. No HE compounds were detected in any of the samples. 
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Table 3.5.2-1 
Summary of Building 6610 Septic System (DSS Site 1 032) 

Confirmatory Soil Sampling, VOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (Jlg/kg) 
Record 

Numberb ER Sample ID 
605650 661 O-OF1-BH1-2-S 
605650 6610-0F1-BH1-7-S 
605650 661 O-SP1-BH1-12-S 
605650 6610-SP1-BH1-17-S 

QA/QC Samples [Jlg/L) 
605650 6610-SP1-TB 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Sample 
Depth (ft) 2-Butanone Toluene 

2 49.9 0.431 J (1 
7 8.9 ND (0.34) 
12 11.1! ND (0.34) 
17 19.7 ND (0.34) 

NA ND (2.31) ND (0.39) 

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

MDL = Method detection limit. 
Jlg/kg 
Jlg/L 
NA 
ND () 
OF 
QA 
QC 
s 
SP 
TB 
voc 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
=Outfall. 
=Quality assurance. 
= Quality control. 
= Soil sample. 
= Seepage pit. 
=Trip blank. 
= Volatile organic compound. 
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Table 3.5.2-2 
Summary of Building 661 0 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

VOC Analytical MDLs 

AU8-03/WP/SNL03:r5354 

August 2002 
(Off-Site Laboratory) 

EPA Method 82608 

Detection Limit 
Analyte (~g/kg) 

Acetone 3.52 
Benzene 0.45 
Bromodichloromethane 0.49 
Bromoform 0.49 
Bromomethane 0.5 
2-Butanone 3.74 
Carbon disulfide 2.36 
Carbon tetrachloride 0.49 
Chlorobenzene 0.41 
Chloroethane 0.81 
Chloroform 0.52 
Chloromethane 0.37 
Dibromochloromethane 0.5 
1,1-Dichloroethane 0.47 
1,2-Dichloroethane 0.43 
1,1-Dichloroethene 0.5 
cis-1,2-Dichloroethene 0.47 
trans-1,2-Dichloroethene 0.53 
1,2-Dichloropropane 0.48 
cis-1 ,3-Dichloro_Qro_pene 0.43 
trans-1,3-Dichloropropene 0.25 
Ethyl benzene 0.38 
2-Hexanone 3.77 
Methylene chloride 1.35 
4-methyl-, 2-Pentanone 4.03 
Styrene 0.39 
T etrachloroethene 0.38 
Toluene 0.34 
1,1,2,2-Tetrachloroethane 0.91 
1,1,1-Trichloroethane 0.53 
1,1,2-Trichloroethane 0.54 
Trichloroethane 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 

8EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.5.2-3 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

SVOC Analy1ical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605650 661 O-OF1-BH1-2-S 2 
605650 6610-0F1-BH1-7-S 7 
605650 6610-SP1-BH1-12-S 12 
605650 6610-SP1-BH1-17-S 17 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDL = Method detection limit. 
J.!g/kg = Microgram(s) per kilogram. 
ND = Not detected above the MDL. 
OF =Outfall. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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SVOCs 
(EPA Method 82708 ) 

(J.!g/kg) 
ND 
ND 
ND 
ND 
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Table 3.5.2-4 
Summary of Building 661 0 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analvte (J.tg/kg) 
Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenzra,h]anthracene 16.7 
Dibenzofuran 17 
Di-n-butyl phthalate 24 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-octyl phthalate 30.3 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 

Refer to footnotes at end of table. 

AU8-03/WP/SNL03:r5354 3-14 840857.03.01 08/25/03 3:33 PM 



Table 3.5.2-4 (Concluded) 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

SVOC Analytical MDLs 

AU8-03/WP/SNL03:r5354 

August 2002 
{Off-Site Laboratory) 

EPA Method 82703 

Detection Limit 
Analyte 

Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-cd}pyrene 
lsophorone 
2-Methylnaphthalene 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

3EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.l9/kg = Microgram(s} per kilogram. 
SVOC = Semivolatile organic compound. 

3-15 

(J.lg/kg} 
167 
22 

16.7 
16 

16.7 
33.3 
16.7 
167 
167 
37 

20.3 
17 
167 
22.7 
167 
16.7 
12.7 
16.7 
12.7 
17.3 
27.3 
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. Table 3.5.2-5 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

PCB Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes PCB 
Record (EPA Method 8082a) 

Numberb ER Sample ID Sample Depth (ft' (~g/kg) 

605650 661 0-0F1-BH1-2-S 2 ND 
605650 6610-0F1-BH1-7-S 7 ND 
605650 661 O-SP1-BH1-12-S 12 ND 
605650 661 O-SP1-BH1-17-S 17 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
~g/kg = Microgram(s) per kilogram. 
ND = Not detected. 
OF =Outfall. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.5.2-6 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

PCB Analytical MDLs 

AU8·03fiNP/SNL03:r5354 

August 2002 
(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte 
Aroclor-1 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

3-16 

(~g/kg) 

1 
2.82 
1.67 
1.67 

1 
0.5 
1 
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Table 3.5.2-7 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

HE Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 83308 ) 

Numberb ER Sample ID Depth (ft) (Jlg/kg) 
605650 661 O-OF1-BH1-2-S 2 ND 
605650 6610-0F1-BH1-7-S 7 ND 
605650 661 O-SP1-BH1-12-S 12 ND 
605650 661 0-SP1-BH1-17-S 17 ND 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
MDL = Method detection limit. 
1.1g/kg = Microgram(s) per kilogram. 
ND =Not detected above the MDL. 
OF =Outfall. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.5.2-8 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, ......... 

HE Analytical MDLs .. 
August2002 

(Off-Site Laboratory) 

EPA Method 833oa 
Detection Limit 

Analyte {Jlg/kg) 
4-Amino-2,6-dinitrotoluene 34.1 
2-Amino-4,6-dinitrotoluene 18.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetraazacyclooctane. 
MDL = Method detection limit. 
flQ/kg = Microgram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 

RCRA Metals and Hexavalent Chromium 

RCRA metals and hexavalent chromium analytical results for the four soil samples collected 
from the seepage pit and outfall boreholes are presented in Table 3.5.2-9. MDLs for the metals 
analyses are presented in Table 3.5.2-10. 

Arsenic (5.3 mg/kg) and chromium (19.1 mg/kg) were detected above the 
NMED-approved backgrounds in the samples collected at depths of 12 and 7 feet from 
Boreholes 6610-SP1-BH1-12-S and 6610-0F1-BH1-7-S, respectively. 

Total Cyanide 

Total cyanide analytical results for the four soil samples collected from the seepage pit and 
outfall boreholes are presented in Table 3.5.2-11. MDLs for the cyanide analyses are presented 
in Table 3.5.2 12. No cyanide was detected in any of the samples. 
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Table 3.5.2-9 
Summary of Building 6610 Septic System (DSS Site 1 032} Confirmatory Soil Sampling, 

Metals Analytical Results 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) Arsenic Barium 
605650 661 O-OF1-BH1-2-S 2 3.91 153 J 

605650 6610-0F1-BH1-7-S 7 3.3 201 J 

605650 661 O-SP1-BH1-12-S 12 5.3 92.6 J 

605650 661 O-SP1-BH1-17-S 17 2.81 145 J 

Background Concentration-Southwest 4.4 214 
Areac 

Note: Values in bold exceeded background soil concentrations. 
8 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

August 2002 
(Off-Site Laboratory) 

Metals (EPA Method 6010B/ 7196/ 7471A8 (mo/ko) 

Cadmium Chromium Chromium (VI) Lead Mercury 
0.202 J {0.49) 9.83J ND (0.0538) 5.37 0.00741 J 

(0.00982) 
0.407 J {0.459) 19.1 J ND (0.0519) 5.23 0.00162 J 

(0.0098) 
0.251 J (0.455) 10.9 J ND (0.0535) 6.71 0.00213 J 

(0.0096) 
0.214 J (0.49) 13.5 J ND (0.0512) 4.4 0.00163 J 

(0.00905) 
0.9 15.9 1 11.8 <0.1 

J = Analytical result was qualified as an estimated value during data validation, see data validation report. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
OF =Outfall. 
S =Soil sample. 
SP = Seepage pit. 

~ 

Selenium Silver 
ND (0.159) ND (0.0884) 

ND (0.149) ND (0.0828) 

0.163 J ND (0.082) 
(0.455) 

ND (0.159) ND (0.0884) 

<1 <1 



Table 3.5.2-10 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

Metals Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 3050n196n471a 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.188-0.202 
Barium 0.0606-0.0654 
Cadmium 0.0435-0.0469 
Chromium 0.146-0.158 
Chromium (VI) 0.0512-0.0538 
Lead 0.258-0.278 
Mercury 0.00089-0.000964 
Selenium 0.147-0.159 
Silver 0.082-0.0884 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 

Table 3.5.2-11 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

Total Cyanide Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605650 661 0-0F1-BH1-2-S 2 
605650 6610-0F1-BH1-7-S 7 
605650 661 O-SP1-BH1-12-S 12 
605650 661 0-SP1-BH1-17-S 17 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

(EPA Method 9012a) 
(mglkg) 

Total Cyanide 
ND (0.0419) 
ND (0.0381) 
ND (0.0381) 
ND (0.0419) 

ND ( ) =Not detected above the MDL, shown in parentheses. 
OF =Outfall. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.5.2-12 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

Cyanide Analytical MDLs 

Radionuclides 

August 2002 
(Off-Site Laboratory) 

EPA Method 9012a 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.0381-0.0419 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Gamma spectroscopy analytical results for the four soil samples collected from the seepage 
pit and the outfall boreholes are presented in Table 3.5.2-13. No readings above the 
NMED-approved background were detected in any sample analyzed. However, although it was 
not detected, the minimum detectable activity (MDA) for uranium-235 exceeded the background 
activity for the radionuclide due to an insufficient gamma spectroscopy count time. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the four soil samples collected from the seepage pit and 
outfall boreholes are presented in Table 3.5.2-14. No elevated readings of gross alpha/beta 
activity were detected in any of the samples. These results indicated no significant levels of 
radioactive material in the soil at the site. 

3.5.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included sample duplicate and matrix spike/matrix spike 
duplicate samples. The samples were shipped to the laboratory in batches of 20, so that any 
1 shipment might contain samples from several sites. Aqueous equipment blanks (EBs) were 
collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. EBs 
were analyzed for the same analytical suite as the soil samples in that shipment. Aqueous trip 
blanks (TBs) were used for VOC analysis only, and were included in every cooler containing 
VOC soil samples. The analytical results for the EB and TB samples only appear on the data 
tables for the last site sampled in any one shipment, although the results were used in the data 
validation process for all the samples in that batch. 

An aqueous TB was included in the sample cooler containing the VOC soil samples collected 
from DSS Site 1032 in August 2002. No VOCs were detected in the TB (Table 3.5.2-1). No 
duplicate samples or EBs were collected at this site. 
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Table 3.5.2-13 
Summary of Building 661 0 Septic System (DSS Site 1 032} Confirmatory Soil Sampling, 

Gamma Spectroscopy Analytical Results 
August 2002 

(On-Site Laboratory) 

Sample Attributes Activity (pCi/g) 
Record Sample Cesium-137 Thorium-232 

Numbers ER Sample ID Depth (ft) Result Err orb Result Errorb 
605640 6610/1 032-0F1-BH1-2-S 2 ND (0.0338) -- 0.706 0.34 
605640 6610/1 032-0F1-BH1-7-S 7 ND (0.0356) -- 0.619 0.312 
605640 6610/1 032-SP1-BH1-12-S 12 ND (0.0315) -- 0.554 0.284 
605640 661 0/1 032-SP 1-BH1-17 -S 17 ND (0.0337) -- 0.558 0.289 

_13Cickg round ActLvity-SouthwestAreac 0.079 NA 1.01 NA 
-

Note: Values in bold exceed background soil activities or had MDAs that exceeded background activities. 
8Analysis requesVchain-of-custody record. 
bTwo standard deviations around the mean detected activity. 
cDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA =Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
OF =Outfall. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not provided for nondetected results. 

~ r, 
' 

Uranium-235 
Result Errorb 

NO 0.197 --
NO 0.206 --
NO 0.195 --
NO (0.195 --

0.16 NA 

Uranium-238 

Result Errorb 
ND (0.505) --
ND (0.516) --
ND (0.501) --

0.503 0.237 
1.4 NA 

r~ 
l 



, Table 3.5.2-14 
Summary of Building 6610 Septic System (DSS Site 1 032) Confirmatory Soil Sampling, 

Gross Alpha/Beta Activity Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Number-a ER Sample ID Depth (ft) Result Errorb Result Errorb 
605650 661 O-OF1-BH1-2-S 2 8.1 1.99 19 2 
605650 6610-0F1-BH1-7-S 7 8.24 1.87 19 1.83 
605650 661 O-SP1-BH1-12-S 12 8.05 1.71 18.9 1.73 
605650 661 O-SP1-BH1-17-S 17 6.2 1.97 16.2 2 

aAnalysis requesVchain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
OF =Outfall. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

All laboratory data were reviewed and verified/validated according to Data VerificationNalidation 
Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for Chemical 
and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 (SNUNM 
December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) reviewed all 
gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). Annex C contains the data validation 
reports for the samples collected at DSS Site 1 032. The data are acceptable for use in the 
DSS Site 1032 NFA proposal. 

3.6 Site Sampling Data Gaps 

Analytical data from the site assessment are sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of 
DSS Site 1 032. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1 032 is based upon the COGs identified in the soil 
samples collected from beneath the seepage pit and outfall at this site. This chapter 
summarizes the nature and extent of contamination and the environmental fate of the COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1032 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross 
alpha/beta activity. 

VOC compounds that were detected in the soil samples were 2-butanone and toluene. No 
SVOCs, PCBs, HE compounds, or cyanide were detected in any of the soil samples collected at 
this site. If a metal concentration exceeded the maximum background screening value or the 
nonquantifiable background value, they were carried forward in the risk assessment process. 
Arsenic and chromium were detected at concentrations above the approved maximum 
background concentration for SNUNM Southwest Area Supergroup soils (Dinwiddie September 
1997) in the seepage pit borehole sample collected at a depth of 12 feet bgs and the 
outfall borehole sample collected at a depth of 7 feet bgs, respectively. None of the four 
representative gamma spectroscopy radionuclides were detected in the soil samples at the site. 
However, the MDA for uranium-235 analysis exceeded the corresponding background activity. 
Gross alpha/beta activity did not indicate any significant contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system seepage pit and outfall at this site. Possible secondary release 
mechanisms include the uptake of COGs that may have been released to the soil beneath the 
seepage pit and outfall (Figure 4.2-1 ). The depth to groundwater at the site (approximately 500 
feet bgs) most likely precludes migration of COGs into the groundwater system. The potential 
pathways to receptors include soil ingestion, inhalation, or dermal contact which could occur as 
a result of receptor exposure to contaminated subsurface soil at the site. No intake routes 
through plant, meat, or milk ingestion are considered appropriate for either the industrial or 
residential land use scenarios. Annex D provides additional discussion on the fate and 
transport of COGs at DSS Site 1 032. 

Table 4.2-1 summarizes potential COGs for DSS Site 1032. All potential COGs were retained in 
the conceptual model and were evaluated in the human health and ecological risk assessments. 
The current and future land use scenario for DSS Site 1 032 is industrial (DOE et al. September 
1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, this is a realistic possibility only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
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Table 4.2-1 

Summary of Potential COGs for Building 6610 Septic System (DSS Site 1 032) 

Number of 
COC Type Samples3 

VOCs 4 
4 

SVOCs 4 
PCBs 4 
HE 4 
RCRA Metals 4 

4 
Hexavalent Chromium 4 
Cyanide 4 
Radionuclides Gamma Spectroscopy 4 
(pCi/g) Gross Alpha 4 

Gross Beta 4 

8 Number of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COGs Greater 
thari BackQround 

2-Butanone 
Toluene 

None 
None 
None 

Arsenic 
Chromium 

None 
None 

Uranium-235 
None 
None 

Maximum 
Background 

LimiVSouthwest Maximum 
Area Super Groupb Concentrationc 

(mQ/kQ) (mg/kg) 
NA 0.0499 
NA 0.0004 
NA NA 
NA NA 
NA NA 
4.4 5.3 
15.9 19.1 J 
NA NA 
NA NA 

0.16 ND (0.206) 
NA 8.24 
NA 19 

0Maximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mq/kq) 
0.0226 
0.0002 

NA 
NA 
NA 
3.8 

13.3325 
NA 
NA 
NC1 

NC1 

NC1 

~ 

Number of 
Samples Where 

Background 
Concentration 

Exceeded8 

4 
1 

None 
None 
None 

1 
1 

None 
None 

4 
None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
9 See appropriate data table for sample locations. 
'An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy .. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
J = Estimated concentration. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA =Not applicable. 
NC = Not calculated. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

Potential biota receptors include flora and fauna at the site. Major exposure routes for biota 
include direct soil ingestion, ingesting COCs through food chain transfers, and direct contact 
with COCs in soil. Annex D provides additional discussion of the exposure routes and receptors 
at DSS Site 1 032. 

4.3 Site Assessments 

Site assessment at DSS Site 1032 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the risk assessment results, and Annex D 
presents the risk assessments performed for DSS Site 1 032 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1032 poses no significant threat to human health 
under either the industrial or residential land use scenario. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks are expected to 
below. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS Site 1032 
(Annex D). This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1032 has been recommended for an industrial land use scenario (DOE et al. 
September 1995). Because VOCs, metals, and radionuclides are present, it was necessary to 
perform a human health risk assessment analysis for the site, which included all detected 
COCs. Annex D provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land use scenarios. 

In summary, the HI calculated for the COCs is 0.02 at DSS Site 1 032 under the industrial land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The estimated 
excess cancer risk is 3E-6 for DSS Site 1032 COCs under an industrial land use setting. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. There is no incremental excess cancer risk. Both the incremental HI and excess cancer 
risk are below NMED guidelines. 
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In summary, the HI calculated for the COGs is 0.24 at DSS Site 1032 under the residential land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COG risk (without rounding), is 0.04. The excess 
cancer risk for DSS Site 1032 COGs is 1 E-5 for a residential land use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. There is no incremental excess cancer risk. 

Though the estimated excess cancer risk is slightly above the NMED guideline for the 
residential land use scenario, a comparison of the maximum arsenic concentration (5.3 mg/kg) 
to the background screening value (4.4 mg/kg) and the range of arsenic background 
concentrations (0.033 to 17 mg/kg) indicates that the maximum concentration is most likely part 
of the background population. In addition, the calculated incremental excess cancer risk is zero. 
Thus, considering the background screening value, the range of background concentrations, 
and the incremental estimated excess cancer risk, the maximum arsenic concentration is not 
indicative of contamination. There is no estimated excess cancer risk after the removal of 
arsenic from the risk assessment analysis; therefore, the estimated excess cancer risk is below 
NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COGs are much lower than EPA guidance values. The estimated TEDE is 
7.2E-3 millirem (mrem)/year (yr) for the industrial land use scenario, which is much lower than 
the EPA's numerical guidance of 15 mrem/yr (EPA 1997). The corresponding incremental 
estimated excess cancer risk value is 6.3E-8 for the industrial land use scenario. Furthermore, 
the incremental TEDE for the residential land use scenario that results from a complete loss of 
institutional controls is 1.9E-2 mrem/yr with an associated risk of 1.9E-7. The guideline for this 
scenario is 75 mrem/yr (SNUNM February 1998). Therefore, DSS Site 1032 is eligible for 
unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 6.3E-8 6.3E-8 
Residential 0.0 1.9E-7 1.9E-7 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the screening procedures in the EPA's 
Ecological Risk Assessment Guidance for Superfund (EPA 1997) also was performed as set 
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forth by the NMED Risk-Based Decision Tree description in the "RPMP Document Requirement 
Guide" (NMED March 1998). An early step in the evaluation compared COG concentrations 
and identified potentially bioaccumulative constituents (see Annex D, Sections IV, Vll.2, and 
Vl1.3). This methodology also required developing a site conceptual model and a food web 
model, as well as selecting ecological receptors, as presented in the "Predictive Ecological Risk 
Assessment Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" 
(IT July 1998). The risk assessment also includes the estimation of exposure and ecological 
risk. 

Table 18 of Annex D presents the results of the ecological risk assessment. Site-specific 
information was incorporated into the risk assessment when such data were available. No 
hazard quotients greater than 1 were originally predicted. 

Tables 19 and 20 of Annex D summarize the internal and external dose-rate model results 
for uranium-235 for the deer mouse and burrowing owl, respectively. The total radiation 
dose rate to the deer mouse is predicted to be 5.4E-6 rad/day and that for the burrowing owl is 
4.1 E-6 rad/day. The dose rates for the deer mouse and the burrowing owl are less than the 
benchmark of 0.1 rad/day; therefore, ecological risks associated with this site are expected to 
below. 

4.4 Baseline Risk Assessment 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1032 poses insignificant risk to human health under both industrial and 
residential land use scenarios, a baseline human health risk assessment is not required for 
DSS Site 1 032. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that ecological risks at DSS Site 1032 are expected to be low, a baseline ecological risk 
assessment is not required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health risk assessment analysis, an NFA 
decision is recommended for DSS Site 1 032 for the following reasons: 

5.2 

• The soil has been sampled for all relevant or potential COGs. 

• No COGs are present in soil at levels considered hazardous to human health for 
an industrial or residential land use scenario. 

• None of the COGs warrant ecological concern after conservative exposure 
assumptions are analyzed. 

Criterion 

Based upon the evidence provided above, DSS Site 1032 is proposed for an NFA decision 
according to Criterion 5, which states, "the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal regulations, and the available data 
indicated that contaminants pose an acceptable level of risk under current and projected future 
land use" (NMED March 1998). 
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ANNEXA 
Septic Tank Sample Results 



Building 6610 
Area 3 

Sample 10 No. SNLA008586 
Tank ID No. AD89013R 

On August 17, 1992, a sludge sample was collected from the septic tank serving 
Building 6610. During review of the radiological data, no parameters were detected that 
exceed U.S. Department of Energy (DOE) derived concentration guideline (DCG) limits or 
the investigation levels (IL) established during this investigation. 

\ \ 
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Building NoJArea: 

Tank 10 No.: 

Date Sampled: 

Sample 10 No.: 

Analytical Parameter 

Gross Alpha 

Gross Seta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gras~ Alpha 

Gross Beta 

I Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

ND = Not Detected 
NA = Not Applicable 

-

I 

\ 

Results of Septic Tank Analyses 
(Sludge Sample) 

6610 A-3 

AD89013R 

8/17/92 

SNLA008586 

Measured 
Concentration 

3E+1 

-4E+1 

2E+1 

1 E+1 

3E+1 

1E+1 

3E+1 

1E+1 

OE+02 I 
<0.0352 (0.1) 

0.010 (<0.0120) 

1.01 (<0.370) 

0.0478 {<0.0207) 

0.0808 (0.05) 

0.492 (<0.212) 

0.283 {<0.180) 

0.0181 { <0.0205) 

' 

± 2 Sigma 
Uncertainty Units 

2E+1 pCVg 

4E+1 pCVg 

2E+1 pCVg 

3E+1 pCVg 

2E+1 pCVg 

3E+1 pCVg 

2E+1 pCVg 

3E+1 pCVg 

3E+02 I pCVL 

NA (0.1) pCi/mL 

0.00395 pCi/mL 

0.0840 pCVmL 

·o.oo688 pCVmL 

O;-Q0877 (0.04) pCVmL 

0.0915 pCi/mL 

·o.o988 pCi/mL 

0.00325 pCVmL 

Note: Values in parenthesis are measurements reported by Enseco/RMAL in pCi!g (wet 
weight). 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldo 6610 

Sample ID Number: 024396 ' ' 
Date Sampled: 6-29-95 

NM Discharge COA Discharge 

Parameter Result Detection Umlt Lim ... Limit" Comments 

Volatile OrganicS (8260) (mgll..) (mgll..) (mgll..) (mg/L) 

None detected above DL NO various various TIC=5.0 

Semivolatlle Organics (8270) (mgll.) (mgA.) (mgll..) (mg/L) 

bis(2-Ethylhexyi}Phthalate 0.003J 0.010 NR TIC= 5.0 

. Pesticides/PCBs (8080) (mg/L) (mgll..) (mgll..) (mgll..) 

None detected above DL NO various NR I PCBs = 0.001 TIC= 5.0 

-
Metals (6D1Dn470) (mgll..) (mgll..) (mgll..) . (mgll..) 

Arsenic NO 0.010 0.1 2.0 

Barium 0.122J 0.200 1.0 20.0 

' \ 
Cadmium NO 0.005 0.01 2.8 

. 
Chromium ND 

. , 
0.020 0.05 20.0 

Copper 0.0339 0.025 1.0 16.5 

Lead ND 0.003 0.05 3.2 

Manganese 0.0396 0.010 0.2 20.0 

Nickel 0.0142J 0.040 0.2 12.0 

Selenium NO 0.005 0.05 2.0 

Silver 0.0041J 0.010 0.05 5.0 

ThaUium NO 0.010 NR NR 

Zinc 0.088 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

; 

Miscellaneous Analyses {mg/L) (mgll..) {mg/L) (mg/L) 

F1eld pH 7.8 pH units 0 • 14 pH units 6-9 pH units 5- 11 pH units 

Formaldehyde (NICSH 3500) 0.10 0.050 NR 260.0 

Ruoride (300.0) 0.49 0.10 1.6 180.0 

Nitrate + Nitrite (353.1) 0.869 0.050 10.0 NR 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPUNG ...... 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

BulldlngiD: BldQ 6610 

Sample ID Number: 024396 
... . 

Date Sampled: 6-29-95 

NM Discharge COA Discharge 
Parameter Resu" Detection· Um" Limit" LlmJth Comments 

Miscellaneous Analyses (mg/1..) (mg/1..) (mg/1..) (mgiL) 

Oil + Grease (9070) NO 0.94 NR 150.0 

Total Phenol (9066) NO 0.050 0.005 4.0 

Notes: 
1 New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque !)ewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M- maximum allowable concentration lor grab sample. 
DL = Detection limit Indicated on laboratory report. 
IDL = Instrument d·etection limit. 
J = Estimated concentration of analyte, between OL and IOL. 
NO ~ Not detected above DL Indicated. 
NA = Not regulated. 
TIO =Total toxic organics. 

AU9·95NIPJSNL:T381~9/2 

' ' \ 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: BldQ 6610 

Sample ID Number: 024396 • 
Date Sampled: 6-29-95 

NM Discharge 
Parameter (Method) Result MDA Critical Level Limit" Commenll 

Radiological Analyses (pCVL :1: 2-<~) (pC/IL) (pCVL) (pC/IL) 

Gross Alpha (931 0) 7.89 ± 2.01 2.37 1.04 NR 

Gross Beta (9310) 19.7 ± 2.4 1.8 0.90 NR 

Isotopic Analyses (pCVL :1: 2-<~) (pCVL) (pCVL) (pCVL) 

Tritium (906.0) -95.5± 55.9 96.1 47.5 NR 

Gamma SpectroscopY' (pCVmL :1: 2-<~) (pCVmL} (pCVL} (pCVL) 

None detected above MOA NO various NL NR 
- -

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990}, Section 3·103. 
• Analyzed in-house by SNlJNM Department n15. 
MDA = Minimum detectable activity. '•, 
NR = Not regulated. 
NO = Not detected above MDA Indicated. \ '· NL = Not listed, 

I 
I 
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J RESULTS OF SE~TIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldo 6610 .. 
Sample ID Number: 024396 

Dete Sampled: 6-29-95 

Percent Moisture: Not Re12orted 

NM Discharge COA Discharge 
Parameter Result Detection Limit Lim itA Lim ttl' Comments 

Volatile Organics (8260} {pgllcg} (pgllcg) (mgll..) {mgll..) 

Acetone 74 50 NR NR Analyzed at 5X dilution 

Toluene 380 50 0.75 NR Analyzed at 5X dilution 

Ethylbenzene 12J 50 0.75 TTO= 5.0 Analyzed at 5X dilution ' 

Sam/volatile Organics (8270) (pgllcg} (pglkg) (mgA.) (mgll..) 

bis(2-Ethylhexyi)Phthalate 700J 3300 NR TTO"' 5.0 

- -
Pesticldes/PCBs (8080} (pglkg) (pglkg} {mg/L) (mg/L.) 

None detected above DL NO various NR I PCBs = 0.001 TTO-= 5.0· 

' 

Metals (6010fi470) (mglkg} (mglkg) (mg/L} (mgtL) 

·• 
Arsenic 19.3 10.5 0.1 2.0 

Barium 490 209 1.0 20.0 

Cadmium 76.9 5.2 O.Q1 2.8 

Chromium 45.4 20;9 0.05 20.0 

Copper 713 26.2 1.0 16.5 

Lead 431 3.1 0.05 3.2 

Manganese 116 10.5 0.2 20.0 

Nickel 35.2J 41.9 0.2 12.0 

Selenium 15.7 52 0.05 2.0 

Silver 14.0 10.5 0.05 5.0 

: 
ThaDium NO 10.5 NR NR 

Zinc 3700 20.9 10.0 28.0 

Mercury 7.3 1.0 0.002 0.1 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE ''-'-
Building ID: Bldo 6610 

Sample ID'Number: 024396 ' ' 

Date Sampled: 6-29-95 

Percent Moisture: Not Re2orted 

I I Detection Umlt I NM Discharge I COA Discharge I Comments Parameter Result Limit& · Limit!' 

Noter. 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City ol AlbUquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8·9-3 M • maximum altqwable concentration lor grab sample. 
DL =· Detection limit indicated on laboratory report. 
IDL = Instrument detection llrrill 
J = Estimated concentration of analyte, between DL and IDL 
NO = Not detected above DL Indicated. 
NR = Not regulated.-
TTO =Total toxic organics. 

\ \ 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bido 6610 

Sample, 10 Number: 024396 . " 
Date Sampled: 6·29·95 

Percent Moisture: Not ReEQrted 

Parameter Result MDA Critical Level NM Discharge Limit" Comments 

Isotopic Analyse$' (pCVg: 2-a) (pCVg) (pCVg) (pCI/L) 

Plutonium-239/240 .• 0.003 ± 0.005 0.010 0.006 NR 

Plutonium-238 0.0005 ± 0.005 0.011 0.006 NR 

Strontlum-90 0.05 ± O.o1 0.15 0.07 NR 

I 
Thorium-232 0.14 ± 0.03 O.Q10 0.007 NR 

Thorlum-230 0.22 ± 0.05 0.008 0.006 NR 

Thorium-228 0.15 ± 0.04 0.030 0.017 NR 

I Uranium-238 5.21 ± 0.97 0.037 0.027 NR 

Urani'-!_m-2351236 2.24 ± 0.47 0.030 0.025 NR 

I Uranium-234 11.4 ± 2.0 0.037 0.027 NR 

1 .. Dry Gamma Spectroscopy (pCVg :~-a) (pCVg) (pCVg) (pCI/L) 

Ceslum-137 NO 0.012 0.006 NR 

Cesium-134 NO 0.007 0.003 NR 

I Potasslum-40 NO 0.36 0.18 NR 

Chromium-51 NO 0.088 0.043 NR 

I Iron-59 NO 0.020 0.009 NR 

Cobalt-60 NO 0.008 0.004 NR 

I 
Zlrconium-95 NO 0.015 0.007 NR 

Authenlum-103 NO 0"009 0.004 NR 

Authenium-1 06 NO 0.064 0.031 NR 

I Cerlum-144 NO 0.051 0.025 NR 

Thallium-208 0.060 ± 0.011 0.008 NL NR 

I Lead-212 0.20 ± 0.02 0.01 0.006 NR 

Lead-214 0.19 ± 0.02 0.02 0.009 NR 

Bismuth-212 0.18 ± 0.08 O.Q7 NL NR 

Blsmuth-214 0.19 ± 0.03 0.01 NL NR 

Radlum-226 0.19 ± 0.02 0.01 0.007 30.tr 

Radium-228 0.21 ± 0.03 0.03 0.013 30.tr 

Refer to footnotes at end of table. 

ALJ9..95/WPISNL:T3816·5211 301455.221.07.000 10-12-95 12:20pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6610 

sample 10 Number: 024396 . 
Date Sampled: 6-29-95 

Percent Moisture: Not ReeQrted 

Peremeter . Reeult MDA Critical Level NM Discharge Limit" Comments 

Dry Gamma Spectroscop)l (pCVg % 2-<s) (pCVg) (pCVg) (pCi!L) 

Actlnlum-228 021 ± 0.03 0.03 0.013 NA 

Thorium-231 NO 024 0.12 NA 

Thorium-232 021 ± 0.03 0.03 0.013 NA 

Thorium-234 1.86 ± 0.35 023 0.12 NA 

Uranlum-235 0.11 ± 0.02 
I 

0.05 6.026 NA 

Uranlum-238 t.86 ± 0.35 023 0.12 NA 

Americlum-241 0.67 ± 025 028 0.14 NA 

Notes: . 
• New Mexico Waier Quality Control Commission Regulations (1990), Section 3·103. 
"Isotopic uranium analyzed by NAS-NS-3050; plutolum by SL 13028/SL 13033; strontium by 7500-SR; and thorium by NAS-NS-3004. 
• Analyzed by method HASL 300 at Ouanterra, St Louis. 
• NMWOCCR standard for Ra-226 and Aa-228 combined In pCIIL. 
MDA = Minimum detectable activity. '•· 

NL = NQt )isted. 
NO = Not detected above MDA Indicated. \ \ 
NA = Not regulated. 
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FEB-23-2000 WED 03:56 PM FAX NO. P. 02 
A2. ,..<::;c .. 

[i], INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Sandia National Laboratories 
Attn: Joe Jones, Org. 7577 
P.O. Box 5800 MS 1307 
Albuquerque, New Mexico 87185 

Dear Mr. Jones: 

August 23, 1996 

Project No. 301455.316.03.000 

Septic Tanks Pumped 

Enclosed is a spread sheet documenting the septic tanks pumped to date. The sheet identifies 
nll septic tanks pumped as of 8/22196 and lists the dates pumped, ~onnel involved, 
additional comments, volume of scptage pumped, water added, the septage disposition nnd the 
approximate amount of septage remaining on the bottom of the tanks. Please note lhat the 
vollUne of water added is also included in the septage pumped from the septic tank. 

Nl septic tanks scheduled for pumping have been pwnped. 

If you hav~ any questions or I can be of any other service, please contact me at 262-8909. 

Sincerely, 

IT CORPORATION 

Matthew Shain 
Geologist 

Enclosures 

Regional Otnce 
530! Central Avenue. N.E .. Suite 700 • Albuquerque. New Mexico 87108-1513 

505-262-8800 • FAX: 505·262-8855 

lr C~rcmonl$ a wholly "owned $1.1bsidict1Y ot/nremallonaJ rec-nno/O(ll' Corporcmon 



6644 I 2120 I 9 Drums 

6650 ' 2121 I 16 Drums I 

6589 I 2/22 &2127 I 18 Drurris 

6584N I 2127, 2/29 I 40 Drums 
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Septic Tanks Pumped 
Project#: 301455.316.03.000 

395 gallons I 0.5 inch I 40 gallons I 

710 gallons I 0.5 inch I 65 gallons I 

790 gallons j<1.5[nchesl 155gal.(est.) I 

1800 gallons ! <4 inches 1 315 gal. (est) 1 

r JB 1 

MS, DB, DT 

MS DB, DT 

MS, DB, DT 

MS,DB,DT 

-r: 
rr. 
0:: 

I 
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I 
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c: 
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I Rinsed, 35 gallons of water used I ~ 
to decon hoses and pump. ~ 

I Rinsed, 35 gallons water use>"' 
decon hoses and 

Rinsed, added water 
while pumping. Deconed pump 

I and hose with 25 gal. of bleach 
water. 

tank. Deconed pump 
i and hoses with 90 gal. of bleach 
I 

water. 

,., c 
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Septic ~ks Pumped '-' ... 

rr 
• 0: 

I 

Project#: 301455.316.03.000 1'\.: 
u: 

I 
1'\.: 
c 
c 
c 
~ 
l"'r: 
t;;:; 

c 
u: --
(J 

I i I ' I water. Deooned pump and 

~~ 
1 

6587 I 3/5, 3/6, 3!7 58 Drums 2595 gallons <1 inch 85ga!. j MS, DB, DT I I ! ! l '"-~~- ... ;u.. 50 gal. of bleach 

water. 
Tank is empty & dry, 2 

897/889 I NA I NA ! NA I <2inches I NA I NA I sediment (looks like soil ant. ; 

sand) remains on bottom. 
Added 55 gal. of water to thin 
septage & 40 gal, of bleach & 

water to decon pump and hoses. 
6530 i 3/13 I 13 Drums I 565 gal. I <10 inches I 95ga1. I MS. DT I Tank bottom is about 13 feet. 

The depth was to much for the 
. pump to pump the remaining 

septage. 
25 gal of water & bleach used to 

6501E I 3/14, 3118 I 31 Drums l 1433 gal. I <1 inch I 25 gal. I MS, DT, PR l decon pump & hose. Tan!< is I -.. 
active ~ 

Rinsed tank wlth 30 gal. of water I ~ 
6501W I 3/18 I 21 Drums I 1000 gal. I 1.5 inches ! 55 gal. I MS, DT, PR I and Deconed pump and hose 

with 25 gal. of bleach wat£ 

Rinsed tank with 1 05 gal. of 

6610 I 3/19 I 13 Drums I 575 gal. I <2 inches ! 140 gal. ' ! MS, DT, PR 
water and Deconed pump and 

j hoses with 35 gal. of bleach 
water. 

Thined septage \vith 75 gal. 
I 

1 water and Deconed pump and 
6710 I 3/20 • 5 Drums I 230 gar. I <1.5 inches ! 100 gal. MS, PR t I hose with 25 gal. of bleach I i 

water. 

:-o 
0 
~ 

. 5 OISEPliC.)U.S~.WoiS 1e 2 



Septic Tanks Pumped 
Project#: 301455.316.03.000 

914 I 3/21 I 12 Drums l 525 gal. I < 6 inches j 30 gal. I I 

915 I NA I NA I NA I < 6 inches I NA 

6750 I 3125, 3126 I 21 Drums I 958 gal. I 1.5 inches I 155 gaL 

6715 I 3/27 I 13 Drums I 615 gal. I 2 inches I 50ga!. 
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..l i6oRE)j W. L. GORE & ASSOCIATES, INC. 

Creative Technologies 
Worldwide 

100 CHESAPEAKE BLVD., P.O. BOX 10 • ELKTON, MARYLAND 21922-0010 • PHONE: 410/392-7600 
FAX: 410/506-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
PJbuquerque,~ 87123 

GORE-SORBER"' EXPLORATION SURVEY 
GORE-SORBER"' SCfi.EENING SURVEY 

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

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists of the following information (in duplicate): 

• Final report -~ 

• Chain of custo~ and analytical data table (included in Appendix A) 
• Stacked total ion chromatograms (included in Appendix A) 

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. · 

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

~~~ 
Jay W. Hodny, Ph.D. 
Associate · 

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

1:\MAPPlNG\PROJECTS\1 0960025\020606RDOC 
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GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc. 
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GORE-SORBER® Screening Survey 
Final Report 
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Non-ER Drain & Septic 
Kirtland AFB, NM 

June 6; 2002 

Prepared For: 
Sandia National Laboratories 

Mail Stop 0719, 1515 Eubank, SE 
Albuquerque, NM 87123 

W.L. Gore & Associates, Inc. 

Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 
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This document shall not be reproduced, except inful4 without written approval of W.L Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Rep.ort 

REPORT DATE: June 6, 2002 AUTHOR: JWH 

SITE :iNFORMATION 
r 

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

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,1'9;J.4,15,16,21/2002 
#Modules Retrieved: 131 
#Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: -15[days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Dateffime Received by Gore: 5/17/2002 @2:00PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: -.J 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138,-140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233~ were returned unused. 

' .. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

ANALYTICAL PROCEDURES 

W .L. Gore & Associates' Screening Module Laboratory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 

'Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories", third edition, 1990. 

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors, 
coupled with automated thermal desorp6on units. Sample preparation simply involves cutting the 6p off 
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers · 
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require 
no further sample preparation. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5 11g BFB (Bromofluorobenzene ), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in thy method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards contatnipg the selected target compounds at three calibration levels of 5, 20, and 
50!lg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% " 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 011g per target compound, is analyzed after every ten samples and/or 
trip blankS, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

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

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #1 ?9101, no identification tag was returned with this module. 

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a pe:ri~ct comparison between matrix data and soil gas levels can rarely be 
achieved. 

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

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

' .. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
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• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
< together around a central gas chromatograph elution time in the total ion. chromatogram. 

Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: . 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #12345§). 

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

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

GORE-SORBER is a registered tradem:>rk and service mark ofW. L. Gore & Associates 
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Jlg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll ,Cl3&C15 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ctl2DCE 
tl2DCE 
cl2DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
M'IBE 
11DCA 
CHC13 

lllTCA 
12DCA 

·CCl4 

TCE 
OCT 
PCE 
ClBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses of undecane, tridecane, and pentadecane (Cl l+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1,3,5-trimethylbenzene and 1,2,4-trilnethylbenzene 
1 ,3,5-.~methylbenzene 
1 ,2,4-tflmethylbenzene 
cis- & trans-1 ,2-dichloroethene 
trans~ 1 ,2-dichloroethene 
cis-1 ,2-dichloroethene 
combined masses ofnaphthalen~ and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1, 1-dichloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QNQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 
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GORE-SORBER Screening Survey Chain of Custody 

For W.L. Gore & Associates use only 
Production Order# ___._l.u09.2J6Ul0.n.D2u...~.S _______ _ 

\BDRE)t 
c-o~· W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

rnstructions: Customer must 
Customer Name: SANDIA NATIONAL LABS 

Address:. . ACCOUNTS PAYABLEMS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284~3303 

FAX: ----~~~o~~---~~~~1~--~ __ b_l_~~--------
Serial # of Modules Shipped 

Site Address:. KIYL 2l<ff7-AFB, NM 
. ~\(2-TLA~b 

Project Manager: MIKE SANDERS 

Customer Project No.: · ---------------------------CustomerP.O. #: 28518 ;;....;;_;;..:;...;;..;:;..._ ___ _ Quote#: .;;;;2~11=9--'4""'6 ___ _ 

# of Modules for lnsta11ation ~ # of Trip Blanks _]__ 

Pieces 

Auger 

Total Mo'dules Retrieved·_-------
Total Modules Lost in Field: 

Total Unused Modules Returned: 

I I 
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\vDRE:)j' 
e-M.....=-· W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Feu (410) 506-4780 

nstructions: Customer must co shaded cells 
:ustomer Name: SANDIA NATIONAL LABS 

\ddress: ACCOUNTS PAYABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

)hone: 505-284-3303 

~AX: ----~~~o--~--~~~~~1~--~_b __ l~~----------
Serial # of Modules Shipped 

Prepared By: 

. Verified By: 

Affiliation-----------------

Site Name: NON-ER DUAIN+ SEPTIC 
------------------~~~------------

Site Address: KlVL 2N&AFB, NM 
~.~~\~~~~,~N~D~~------------

Project Manager: MIKE SANDERS 

Customer Project No .. ~:-------------------
Customer P.O.#: 28518 ...._. ________ _ Quare#: ~2~11~9~4~6 ____ _ 

# of Mod\)les fQI Installation ---..!..21_ # of Trip Blanks 7 

Time 

Time 
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EVIDENCE OF LlQlJID 

HYDROCARBONS O..PH) MODUl..EIN 
LINE MODULE'i# JNS1'Al..LATION RETRIEVAL or WATBlt 

# 0A1'E!I1ME DATEITIME HYDROCARBON ODOR (check one) 
· (Check as ifpproprio.te) 

LPH ODOR . NONE. YES NO 
1. 179087 14/z. 3/o2 OStt::" t;S'Of-c:L /'l%tJ(} v 
2. 179088 "_ae z:t- j_ ( 

3. 179089 t::JA3o 
4. 179090 oS~o 
5- 179091 . v' OEJ!t'Z. .(L__ 

' / 
6. 179092. Otts-'2- \ -~ ~? .8 ~ 
7. 179093 {eJbo 

8. 179094 /ll ("' 
9. 1'79095 .iPI~ ,[/ /' '\!, 
10. 179096 1~ ~l t.!'O 
11. 179097 J_j_'S'I 
12. 179098 t7.:sta 
13. 179099 lvt"l 
]4, 179100 (1-'S4 
15. 179101 r>=-t:f "'/ 
1-=i. 179102 I'Yf1 .a-1-~ ()-

' . 
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2.5. 179111 O:JJ G:.. 
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y ' 

27. 17911'3 ~/'25'/ 0 z . 117. 'I {i 5.-tD.-o1. o B/J,.. 
28. 179114 I "0/.S~ 
29. 179JJ5, 0~ 0"0 
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135. 179226 ,v tJ'?4o S-1.L-o~(BS I 
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163. 
164. 

65 . < . 
. (1'66. 

167. 
168. 

GORE-SORBER ® St:reenillg Survey 1.1' a regulen!d semct mark ufW.L Gore & Assocwtel, Inc. 
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DATE 

ANALYZED 

5121/2002 
5/2112002 
5/21/2002 
5/2112002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5121/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/2112002 
5121/2002 
5128/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/2812002 
5128/2002 
5/28/2002 
5/2812002. 
5/2812002 
5/2812002 
5128/2002 
5/2812002 
5/2812002 
5/2812002 
5/2!V2_902 

5/30/2002. 
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SAMPLE 
NAME 

JMDL= 
> 179125 

179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
1.79162: 
179183 
179164 . 
1791"65 
179166 
179167 
179168 
179169 
179170 
179171 

BTEX ug 'BENZ Ug 
0.03 

0.10 nd 
0.00 nd 
0.09 nd 
0.07 nd 
0.02 nd 
0.21 nd 

nd nd 
nd nd 

0.08 nd 
nd nd 

0.11 nd 
0.09 nd 

nd nd 
0.11 nd 

nd nd 
0.17 nd 
0.40 nd 

nd nd 
0.09 nd 
0.13 nd 

nd nd 
nd nd 
hd nd 
nd nd 

0.01 nd 
0.00 nd 

nd nd 
0.00 nd 

....0.01 nd 
0.01 nd 
0:02 nd 

nd nd 
0.00 nd 

nd nd 
0.04 nd 

nd nd 
0.03 nd 

nd nd 

GORE SORBER SCREE~URVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

-

TOL, ug EtBENZ ug moXYL, ug .oXYL, ug C11, C13, &C15, ug UNDEC ug 
0.02 0.01 0.01 0:01 0.02 
0.08 nd 0.02 nd 0.05 0.04 

nd nd bdl nd 0.04 0.03 
0.05 nd 0.02 0.01 0.04 0.04 
0.05 nd 0.02 nd 0.08 0.04 

nd nd 0.02 nd 0.06 0.03 
Q.15 nd 0.04 0.02 0.15 0.07 

nd nd nd nd 0.07 0.04 
nd nd nd ~- nd 0.05 bdl 

0.08 nd nd nd 0.19 0.04 
nd nd nd nd 0.05 0.03 

0.10 nd 0.01 nd 0.16 0.04 
0.09 nd nd nd 0.04 0.02 

nd nd nd nd 0.68 0.07 
0.07 nd 0.03 0.01 0.25 0.12 

nd nd nd nd 0.07 0.03 
0.09 0.02 0.05 0.01 0.08 0.04 
0.19 0.04 0.13 0.04 0.07 0.05 

nd nd nd nd 0.03 0.03 
0.05 nd 0.03 0.02 0.19 0.06 
0.08 nd 0.04 0.02 0.13 0.03 

nd nd nd nd 0.11 0.02 
nd nd nd nd 0.06 bdl 
nd nd -nd nd 0.22 0.15 
nd nd nd nd 0.12 0.04 
nd nd . 0.01 ·nct 0.11 0.05 
nd nd bdl nd 0.07 0.03 
nd nd nd nd 0.02 bdl 

TRIDEC, ug PENTADEC, ug 
0.01 0.02 
0.01 bdl 
0.02 bdl 

bdl bdl 
0.01 0.03 
0.03 bdl 
0.03 0.05 
0.01 0.02 
0.02 0.02 
0.09 0.05 
0.02 bdl 
0.04 0.08 

.0.01 bdl 
0.10 0.51 
0.07 0.06 
0.02 0.03 
0.01 0.02 
0.02 bdl 

bdl bdl 
0.02 0.11 
0.02 0.08 
0.01 o:o1 
0.02 . 0.04 
0.01 0.06 
0.02 0.06 
0.01 0.05 
0.01 0.03 
0.02 bdl 

nd nd bdl nd 0;08 o;:o3: · 0.02 0,03 
nd nd ./0.01 nd 1/"0.10 ,/(1';03 
nd nd 0.01 nd O.D7 0.02 
nd nd 0.02 bdl 0.14 .0.06 
nd nd nd nd \ 0.08 
bdl nd nd nd 0,05 
nd nd nd nd 0.02 

0.03 nd 0.01 nd 0.09 
nd nd nd nd .0.06 
nd nd 0.03 nd 0.06 
nd nd nd nd 0.04 . 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the Individual compounds were reported as bdl. 

.0;03 
o;o3 
0.02 
0.04 
0.03 
0.04 
0.03 

v1l.03 _,- 0.04 
o:o2 0.03 
0.02 o.os 

bdl 0.05 
0.01 bdl 

bdl bdl 
0.02 0.03 
0.01 0.02 
0.02 bdl 
0.02 bdl 

~ 

TMBs ug] 
. 

0.00 
0.00 
0.001 
0.00 
0.00! 
0.00 

nd 
0.00 

nd: 
0.00 
0.00 
0.00 
0.00 
0.00 

nd 
. 0.00 

0.00 
0.00 
0.08 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

nd 
0.00 
0.00 

CC,T_C~Xrpt 
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SAMPLE 
NAME 
MDL=. 

-. 
GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS 

SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX· PRODUCTION ORDER #10960025 

124TMB, ugj135TMB, ugl Ct12DCE, ugl t12DCE, ugl c12DCE, ugl NAPH&2-MN, ugl NAPH, ugi2MeNAPH, ugj MTBE, ugj11DCA, ugiJ11TQ/\, ugi12DCA, ug 
o.o31 o.o21 1 o.14l o.o31 1 o.on--o.b2l ____ o.o41 - o.o41 o.o2t o.o2 

17!H25 l.p . bdll ndl ndl ndl ndl ndl nc!l ndl ndl ndl ndl nd 
· 179126. I· bdll ___ ndl .. -ndl-~ ndl ndl ___ -o.oor- .ndl bdll ndl ndl ndl nd 

179127 I ndl bdll ndl- --ndl ___ ndl ______ o.ool~·-·nal---· - bdll~--ndl --, ndl - ndl nd 
179128 I bdll ndl ndl . ndl - --ndl -0.001 ndl bdll ndl ndl ndl nd 
179129 ·1 bdll ndl ndl- ndl ···- -ndl ____ o.oor- -nai--:-----bdll-- ~ndl - ndl ndl nd 
179130 I bdll--- bdll - ndl ---ndl --- ndl---0.061--ndl bdll ndl--ndl-· ··- ndl nd 
179131 I ndl ndl ndl ndl ndl 0.001 ndl - bdll - ndl ndl ndl nd 
179132 I bdll ndl ndl ndl ndl : 0.001 ndl - - bdll ndl ndl bdll nd 
179133 I ndl ndl ndl ndl ndl · ndl ndl - ndl ndl ndl ndl nd 
179134 1 bdll ndl ndl ndl ndl- -b.oi.ll- --nCJI ____ bdTI ____ ncW--ndl - ndl nd 
179135 I bdll bdll ndl ndl ndl 0.021 0.021 - bdll ndl ndl ndl nd 
179136 I bdtl ndl ndl ndl ndl 0.001 ndl - - bdll ndl ndl ndl nd 
179139 I bdll ndl ndl ndl ndl - - 0.001 -ndl- 6dfl--ncil ndl ___ -e-nd! nd 
179142 I bdll bdll ndl ndl ndl 0.011 - 0.011 - - bdll · ndl ndl ndl · nd 
179143 I ndl ndl ndl ndl ndl 0.001 ndl bdll ndl ndl ndl nd 
179144 I bdll ndl ndl ndl ndl ·· 0.001 ndl ·- ~ bdll - ndl - ndl · ndl nd 
179150 I bdll ~bdll ndl ndl ndl 0.021 0.021 bdll ndl ndl bdll nd 
179151 I bdll ndl ndl ndl ndl ndl ndl -- - ndl ndl ndl bdll nd 
179152 I 0.061 0.031 ndl ndl ndl --- -0.111-~0:651 0:061 . ndl ____ ridl-- ndl nd 
179153 1 0.091 0.031 ndl ndl ndl -- -0.161' --o.691----o.o71-- -ricll -- -ndl - ndl nd 
179154 I bdll bdll ndl ndl· ndl 0.041 - 0.021 0.021 ndl ndl 'ndl nd 
179155 I bdl! bdtl ndl ndl ndl 0.001 ndl - - bdll · ndl ndl ndl nd 
179156 I bdll bdll ndl ndl .. ndl .--o.ool ·-r;ar bcill ___ ridl ___ ncll- - ndl nd 
179157 1 bdll bdll ndl ndl ndl- - - -o.o3r--nal 0.031 ndl ndl' ___ ndl nd 
179158 I . bdll bdll ndl ndl ·nctl f 0.041 ____ 0.021 ___ 0.03]- -ndl -- -ndl nd! nd 
179159 I bdtl bdll ndl ndl ndl " 0.001 ndl - · --bdll -- ndl - ndl - ndl nd 
179160 1 bdl nd nd nd nd 0.00 ---,d----. bdl --nd -··- na -~ - nd nd 

r- 179161 .J nd bdl nd nd nd 0.11 0.05 iQ;os; nd nd nd nd 
. 179162 · 1 bdl nd nd nd nd L 0.05 ..-'Q,02 ~ o~os· nd nd . nd nd 
179163 I ' bdll bdll ndl ndl l'ldl 0.021 0.021----,bdll - ndl - -rid I -- ndl nd 
179164 :1 bdll bdll' . :ndl ndl ndl··· -0.041 ____ 0.021 0.021 ndl ndl ' ridl nd 
1791'65 l bctll ndl ·~naT c-,n.a+ mctl .. o;ool nctl - .. .-,,cibdiV-.ndl--lldl nctl nct 
179166 il bdll ndl ndl ndl ndl. . 0~041 ---.o~o2Y; :.· · ·.Af.F.o-]1:;;.< :ndl ndr--· ndl nd 
1'79167 I bdll ndl ndl ndl ndl -- ~d.o41 -~- nal--· ---:--o.o-41 ndl- ridl-· - ndl nd 
179166 I bdtl bdll ndl ndl ndl 0.071 0.021--·· ~0.641-- ndl--· neil~- - ndl nd 
179169 I ndl ndl ndl ndl ndl -O.bOI ndl - bdll ndl - -rial - ndl nd 
179170 -I bdll -ndl c ridl ndl ndl 0.021 0.021 bdll ndl ndl ndl nd 
179171 - 1. bdll bdll ndl ndl ndl 0.081 0.031 0.051 ndl ndl ndl nd 

s.iji2002 

" of12 

No mdl is available for summed combinations of analytes. In summed 

columns (eg .. , BTEX), ~. oorted values should be considered 
ESTIMATED If any of theW' i!Jal compounds were reported as bdl. ~CT,;..~CXrpt 

t . ' 
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. SAMPLE 

NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
1:79162 . 
179163 
179164 

.. 17·9165 
179166 
179167 
179168 
179169 
179170 
179171 

5130/2002 
Page: 10 of 12 

. 
TCE ug OCT, ug PCE, ug 

0.02 0.02 0.01 

0.03 nd 1.24 
nd nd 0.52 
nd nd 0.55 
nd nd nd 
nd nd 0.01 
nd 0.12 0.02 
nd nd nd 
nd nd 0.75 
nd nd 0.18 
nd nd 0.33 
nd nd 0.38 
nd nd 0.65 
nd nd 0.14 
nd 0.12 0.42 

0.41 nd 0.25 
0.84 0.13 0.21 
2.50 0.14 0.18 
0.71 nd 0.32 

nd nd 0.06 
nd nd 0.03 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd 0.38 
nd nd 0.56 
nd nd 0.60 
nd nd 0.37 
nd nd nd 
nd nd bdl 
nlj nd nd 
nd nd V'O.Ol 
nd · nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

140GB, ug 
0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
bdl 
nd 
nd 
nd 
nd 
nd 
bdl 
nd 

0.02 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREEN~URVEY ANAL YTJCAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #1 0960025 . 

CHCI3, ug CCI4, ug CIBENZ, ug 
0.03 0.03 0.01 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd .nd 
nd nd ,. ·nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.05 nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.08 nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd · nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 

No mdlls available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

~ 

CCT_CCXrpt 



ANNEXC 
Data Validation Report 
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CONTRAC~BORATORY '-' 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of ...L 
Batch No. SMOUse ARICOC 605650 
Dept. No./Mail Stop: _. --· . ___ --::- --···.-·--
ProjecVTask Manager: Mike Sanders lcarrier/Wavbill 

Waste Characterization 
-Send preliminary/copy report to: · . 

Project Name: 
Record Center Code: 
Logbook Ref. No.: 

0 Released by COC No.:. _______ _ 

0 Validation Reaulred 

1 ~ervice _order No. 
1 
(.;f032·02 1 Sen~ Report to SMO: wendy Palenciat:>0!>-844-3 1 32 1 Bill To: Sandia National Labs (Accounts Payable) 

059682-001 661 0/1032-0F1-BH1·7-S 7' I 14;).5 s AS 4oz 

059681-002 661 0/1032-0F1-BH1,2-S ;<_' J/:Z5 s G 500ml 

059682-002 6610/1032-0F1-BH1-'/-S _7_) 
.... £ 

,, i43!J s G 500ml 

6610/1 032-SP1-BH1-I~ l:/ I 

,... 
SJ.A:J/ 1 oP"tfi 059683-001 !g.-;' s AS 4oz 

059684-001 6610/1 032-SP1-BH1-/7S /7 I 'llo.!i s AS 4oz 

059683-002 6610/1 032-SP1-BH1/..;?-S j;)f 1D 1t'l s G 500ml 

059684-002 6610/1032-SP1-BH1j]S ) 7' 1116 s G 500ml 

059685-001 6610/1 032-SP1-BH1-TB Hln DIW G 3x40ml 

\II til 
-

SmoUse 

Sample J.Lee ~ Weston/6135/505-284-3309 

Team W.Gibson MDM/6135/505-845-3267 

Members G.Quintana '/ Shaw/6135/505-284-3309 

4c G 

4c G 

4c G 

4c G 

4c G 

4c G 

4c G 

HCL G 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

TB 

P.O. Box 5800 MS 0154 

NM 87185-0154 

I see below for parameter * 

Lab Sample 
ID 

Speclallnstructions/QC Requirements 

EDD 0Yes 0No G~mditions on 
Level C Package 0 Yes 0No Receipt 
•send report to: .lf SVOC (8270C) 

Mike Sanders PCBs(8082)Cr6+(7197) 

Dept6135/MS/1089 HE(8330 I Lab Use 
Phone/505-284/2478 Total Cyanide(9010) 

RCRA Metals(6020, 

7471) 



S.JI'Iplt Fllldl ••• ,. • .,. 

. stte: oas ilcii88111J)Ina ARCIJC: ~~~. -511, ..(11 • .6(5 DIU: Oralric, ~~ •rw:~ R.ldlOc:llem~ 
. 

I e 
i 

.. 
t ~ E' I i" J l .. 

l i I I i i ' 

l I .<!: .ii I i f • 
I I l l i ~ 

l ~ s 8 i Jl g I 1 ;;- ' ~ ! i i i i 
tj g 

I > l ~ .. Ill ~ i. '7 '! j q 

i ~ ... ., 
i ~ "CC ; "i i • e. ~ • ... s l • .... Ill: ~ "' • I!! ... 

::> "; 0 .... ... .... ,..., 1l ... 
~ 

~ ~ ~ ~ ~ - .. 
c:: 01) 

Str'II~IO 
... -

~tii505'10U.OFt-Btf9-TB P2 

~~ !le10'10132-I!P1-8HI·TB P2 

~~Btft-TB P2 

651W1028-SI'2·BI P2 

I!MQI102~-T11 P2 

~e15801'1~-ES I.«<U,'I 

~eNMCXl~ UJ,HT 

~7~ J,e J,B,B!o UJ,B3 UJ,II3 

_.,..., 
IJD!fl~ e5l)6{l 08«>~1·1!H'I-3-8 W,A J.AZ 1.113 J UJ,ll3 J.,l.2 ~73-002' e!Wio!'i108.4-DFH!H\-.S.FIE UJ,HT 

CSM74-00:I ~~O!W-OI'1·8H1.&-S UJ.A J,AZ J,B3 J JJ,IIS J .• J}.Z -1-4-002 1191S10N-0Ff·l!H\-f.&RE UJ,HT 

OM67 5-CJQ2 S5l5l1 Cl!l4.oF '·BH»OU UJ,A J.AZ J,B$ J 'JJ,BS J.,l.2 r:-1s.ooz ~084-Cfi·SH:W-DIJ..RE' UJ,HT 

0611!1ll-al1 e!!Ditt<*<-DF1-I!H2-&.8 UJ.A J,AZ J,B3 J i..'J,BS J.8 J,':J. -18-al% !15115NW.OFt-9H).3.3.1Q: UJ,HT 

O/KII!fl7-«a e!llli!N~ioi!H2-li-S UJ,A J,A2 J,B3 J •• J, 8$ J,B J,':J. to-n~ ~01'1-eH:I-8-&-RE UJ,KT 

-· ~CIIW-tJFI·IIHS.S..8 UJ,A J.l.2 J,BJ .. UJ,B! .JIJ J,/12 .._., ""' 8111011'1QN.OFt-~ UJ,HT 

01!11!110-002 e!IDflloe+clF 1-I!H 3-8-5 UJ.A J,AZ J,s:'l J W,B3 J,B J.,l.2 """"r,.i-~ OI!O!I't<JW.CF't-l!ffS..8.B-ItE' UJ,lfT. 

0SIIe81-«rr t!lttartoa:I-OF1·8HI·ll-9 UJ.ol. J,IIZ 1.81 J UJIJ! Jl(1 - ..::. !lelO'to:u.GFf.aH1~ UJ,HTi 

D5ll!III2-0:I2: 1!!110'1032~1·'1'-S UJ.A J,AZ J OJ,8S .v<Z IOMIIC-Otl2 a'IPIQ!Z-OI't-BI~AE. ~,HT 

~ 81111'10:U.8P'1-8111-1U W.A J,A2 J,BS J .J,B3 Jn - 4!11f~t'oo1:1-ke UJ,HT' 

~ t!lttllrt0t2-81'1-8Ht-f7-S w ..... J,I>Z J,BS J UJ,B& JP, - 881~·U-8:AE W,lfT 

8811V1028-SP1-8H1-1'" UJ.A J,AZ J,ID J J,BS J.,l.2 - 88tM<Dt-SPf.at1·14-8-AE W,lfT 

io--7-<m ~-IIIN-11-S J UJ,A .l..A2 ~- J J,tD J,Kl IDMtr.Q02 eeeortCJ28..SP1-8tti-1..S.IUi UJ,HT 

~I!Ht-7-8 UJ.A J,I>Z J UJ.B3 JXl CJ5II!e8.lm ~I!H1·7-&-IU! UJ,HT 

--= ~$PWH1-12..S UJ,A J,A2 J.BS . J J,ID JXl eeeot'la:II-SP2·llK1·1~E UJ,HT 

~"""'~R~ W.HT 

Tar. f)( ·IlM-I._ o.tr. 10123.Qt. 

~ r 
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RECORDS CENTER CODE: ER/1295/DSS/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soli Sampling 
SNL TASK LEADER~· ··Collins-·--·· ----- ···-· ·

SMO PROJECT LEAD: 

PROJECT/TASK: 7223 02.03.02 

- ·ORG/MSJCFO#: 6133/1089/CF032-02 

SAMPLE SHIP DATE: 8t aiilJo & 

ARCOC 

605649 

605650 

~5651 
605655 

LAB 

GEL 

LABID 

65936A 

659368 

65936C 

659360 

PRELIM DATE FINAL DATE 

912712002 

912712002 

912712002 

912712002 

EDD 
EDD ONQ BY 

JAC 

JAC 

JAC 

JAC 

NAME 
CORRECTIONS REQUESTED/RECEIVED: t':3W-l\.u..\ \0· Ol-~ 

DATE 

(e.c'c) tO-Qq~oo.. 

PROBLEM#: ~ v 
--~~-----------

REVIEW COMPLETED BY/DATE: _ __;~~"-------- __ ....::;lO~-~o-=-1-_~c..z...~.:...---
FINAL TRANSMITTED TO/DATE:-~{ ul k"-------- __ ...,.(0,__· -'-o~l,.,.-Or-=-(}.. __ 

SENT TO VALIDATION BY/DATE: C:~ !o/ 1~ 
RUSH VALIDATION REQUIRED EST. TAT: .... I-~~ootL~;::.__---- ------

VALIDATION COMPLETED BY/DATE: --,...---....,-7.AJ=--------_,- -~10-· .;=-S~·O:....;;;.:J;:___ 
TO ERDMS OR RECORDS CENTER BY/DATE: /2. ~ /1 /f/d 2-

COMMENTS: ____________________________ _ 

NOV 2 5 2002 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 

· Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aotcom 

DATE: October 23, 2002 

TO: File 

FROM: linda Thai 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: OSS soil sampling 
ARCOC 605649 605650 605651 605655 
GEL SDG # 65936 and 65944 ProjecVTask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This vandation was performed according to SNLINM ER 
Project AOP 00-03. 

·"'!-. 

Summary \ \ 

All samples were prepared and analyZed with approved procedures using method EPA 
900 (Gross Alpha/Beta). Problems were identified with the data package that resulted 
in the qualification of data. 

Batch 198983 sons 
The MSJMSD %R for gross alpha (73/68%) was < QC acceptance criteria (75-
125%). All associated sample results were> MDA and will be qualified • J, A2•. 

Data are acceptable and ac measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding T1mea1Preservatton 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 

Callbra6on 

A11 Analyses: The case narrative stated the instruments used were proper1y calibrated. 



Blanb 

No target analytes were detected in the method blank at concentrations > the 
associated MOAs. The equipment blank (65944-012) had a nonvolatile beta value> 
MDA. However, all associated sample results were > 5X the EB value; thus no data will 
be qualified. , 

Matrix Spike (MS) Analysis 

The MSIMSD analyses met all QC acceptance criteria except as mentioned above in 
the summary section and as fonows: 

Batch 198970 water 
The MSIMSO was performed on a sample of similar m~trix from another SNL 
SDG. No data will be qualified as a result. 

Laboratory Control Sample (LCS) Analvsls 

The LCS analyses met all QC acceptance criteria. 
\ '\ 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Tracer/Canier·Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection ·limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

A field duplicate and equipment blank (EB) was submitted on the ARCOC. There are 
no •required• validation procedures for assessing a file duplicate. 
Nu field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other speCific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Pbone:SOS-299-5201 
Fax:SOS-299-6744 

"' Email: minteer@aol.com 

DATE: 10/18/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605649, 605650, 605651, 605655 
GEL SDG # 65936 and 65944 
ProjecVTask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated usiog SNUNM ER Project AOP 00-03. · 

Summarv 
. 
' 

' ' 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260NB (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

VOC- Batch 197301 water 
No MSIMSD or replicate sample was performed for the batch. All associated sample results 
will have the •p2• descriptor added due to lack of precision information. 

SVOC - Batch 196776 water 
Sis (2-ethylhexyl) phthalate was detected in the method blank (MB) at a value > DL but < RL. 
Sample 65944-006 (equipment blank) had a bis(2-ethylhexyQ phthalate value > DL, < Rl and 
< 1 OX the MB value and will be qualified ·u. a· at the Rl. 

PCB - Batch 196833 soil 
Sample 65936-028 had an aroclor 1254 value> DL but< RL. The RPD (34%) between the 
primary and confirmation column was > QC acceptance criteria {25% ). The highest detected 
result is reported and will be qualified • J•. 

tlf- Batch 196863 soD 
The LCS %R fortetryl (51%) was< ac acceptance criteria (65-124%). All associated 
samples were non-detect for tetryl and will be qualified •uJ, A·. 



!:IE- Batch 201462 soH 
Samples 65936-016 thru -030 required reanalysis due to a QC failure. Both sets of data are 
on the Certificate of Analysis and both sets of data will be validated. The reanalysis was out 
of holding time. The reanalysis calibration, sample and QC data are provided. All associated 
sample results were non--detect and win be qualified •uJ, Hr. · 

HE- Batch 201060 water 
Sample 65944-008 (equipment blank) was reanalyzed at more than 2X the method specified 
holding time. Both sets of data are on the Certificate of Analysis and both sets of data will be 
validated. The reanalysis calibration, sample and QC data are provided. The associated 
sample results were non-detect and will be qualified •uJ, Hr. 

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

Holdina Times/Preservation 

AD Analysis: The samples were properly preserved and analyzed within the method prescribed 
holding time except as mentioned above in the summary section. 

VOC - Batch 197301 water: It should be noted that, acco.rding to the sample receipt 
and review form, sample 65944-001 was received with a little headspace. It is not 
known what affect this will have on the data; thus no d~~ta will be qualified. 

Calibration \ 

All Analysis: All initial and continuing calibration acceptance criteria were met with the exception of 
the following: 

~Batch 196955 soil 
The CCV had a %0 >20% but < 40% with a positive bias for dibromochloromethane (23%). 
The associated sample results were non-detect for dibromochloromethane and are therefore 
unaffected by a positive bias. No data will be qualified. 

VOC-Batch 197301 water 
The CCV had a %0 >20% but< 40% with a negative bias for cis-1,3-dichloropropene (24%) 
and trans-1 ,3-dichlorpropene (25%).The associated sample resutts were non--detect for cis-

. 1,3-dichloropropene andtrans-1,3-dichloropropene and no data will be qualified. 

SVOC - Batch 196839 soil 
The initial calibration had a correlation coefficient >0.9 but <0.99 for 2-nitrophenol and 4-
chlorophenyl-phenylether. The associated sample results were non-detect and no data will be 
qualified. 
The CCV had a %0 > 20% but< 40% with a negative bias for 3,3'-dichlorobenzldine (23%) 
and 4-chloroanillne (26%). The associated sample results were non-detect and no data will 
be' qualified. 
The CCV had a %0 > 20% but< 40% with a positive bias for several compounds (see DV 
worksheet). The associated sample results were non-detect and therefore unaffected by a 
positive bias; thus no data will be qualified. 

SVOC - Batch 196m water 
The CCV had a %0 > 20% but< 40% with a negative bias for 2,4-dimethylphenol (25%). 

· The associated sample results were non-detect and no data will be qualified. 



~lanka · .· .. 

All Anatvsis: All method blank, equipment blank and trip blank acceptance criteria were met exce~ 
as mentioned above in the summary section and as follows: 

~ 
Trip blanks 65944-003 and -005 had toluene values> DL but< RL. The associated sample 
results were non-detect and no data will be qual!f.ed. 

Surrogates 

All Analyst§: All surrogate acceptance criteria were met 

Internal Standards (ISs} 

All Analvsis: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate {MS/MSDl Analysis 

All Analysis: All MSIMSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC-Soils 

ft should be noted that the sample used for the MS~D was of simHar matrix from SNL t.·.,·.· 
657 45. No data ~II be qualified as a result. ' . 

SVOC - Batch 196839 soil and 196776 water 
Several compounds (see DVworksheet) had %R < QC acceptance criteria (75 -125%). 
Using professional judgment, no data will be qua lifted. 
Several compounds (soils only - see DV worksheet) had RPDs > QC acceptance criteria 
(20%). Using professional judgment, no data wilt be qualified. 

jjg- Batch 201462 soil 
It should be noted that the sample used for the MSIMSD was of similar matrix from SNL SDG 
65475. No data will be qualified as a result. 

HE - Batch 196860 and 201060 water 
No MSIMSD was extracted with these batches. An LCSJLCSD was extracted and passed an 
QC acceptance criteria for accuracy and precision. 

Laboratory Control Samples (LCSlLCSDl Analvsls 

All Analysis: The LCS acceptance criteria were met except as mentioned above in the summary 
. section and as follows: 

' 

VOC/- Soils and Waters 
It should be noted that no compound was associated with internal standard 1 ,4-
dichlorobenzene-d4. No data will be qualified as a result. \., 

•oc-waters 
The LCS acceptance criteria were met by the successful analysis of a second source CCV. 



syoc - Soils and Waters 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

HE- Batch 201462 son · ' 
The %R for 4-amino·2,6-dinitrotoluene (74%) was< QC acceptance recovery (79 -130%). 
The MS/MSD %R for 4-amino.2,6-dinitrotoluene was in criteria, and using professional 
judgment no data will be qualified. 

HE - Batch 196860 and 201 060 water , 
An LCSILCSD was extracted and passed all QC acceptance criteria for accuracy and 
precision 

Detection Llmi1B/Dilutions 

Nl Analysis: All detection limits were property reported. Samples were not diluted. 

SVOC - Batch 196776 water 
It should be noted that 500ml was used for the MSIMSD extraction (DF=2X). 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

PCB: All confirmation acceptance criteria were met except as mentioned above in the summary 
section. ' \ . 

HE: The sample results were non.detect and therefore no confinnation analysis was required. 

Othergc 

VOC: A trip blank, equipment blank and a f~eld duplicate were submitted on the ARCOC. There are 
no Mrequired• validation procedures for a field duplicate. 

SVOC. POB and HE: An equipment blank and field duplicate was submitted on the ARCOC. There 
are no •required• validation procedures for a field duplicate. No field blank was submitted on the 
ARCOC. . 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
· 616 MaxineNE 

· Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 10/23/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605649,605650,505651,605655 
GEL SDG # 65936 and 65944 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03 . 

Summary 
. 
' 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7470/1 (Hg), SW-846 9012A (total CN) and SW-846 7196A 
(hexavalent chromium). 
Problems were identifted with the data package that resutted in the qualification of data. 

ICP-AES - Metals soils 
Cadmium was detected in the continuing calibration blank (CCB) at a v.a~e > DL but< 
Rl. Art associated sample results for cadmium (excluding sample 6593EJ.G24 and -
029) had cadmium values< 5X the CC8 value and will be qualifted •J, 83·. 

Selenium was detected in the CC8 at a negative value, with an absolute value > DL 
but < RL. Sample 65936-020, -25, -27, -28 and -30 had selenium values > DL but < 
5X the CCB value and will be qualified • J, 83·. All remaining samples had selenium 
values that were non-detect and will be qualified •uJ, 93• 

The MS %R for barium (134%) was> QC acceptance criteria (75-125%). AU 
associated sample results were> RL and will be qualified "J, A2" . 

. The replicate RPD for chromium (46%) was> QC acceptance criteria (20%). All 
associated sample values for chromium were > 5X RL and will be qualifted • J". 



··~ 
ICP-AES - Metals water 
Barium was detected in the method blank (MB). and chromium in the MB and CCB at 
values greater than the DL but< RL. The sample results were <..SX the blank values 
and will be qualified • J. s· for barium and • J, B. 93• for chromium. 

Silver was detected in the initial calibration blank (ICB) at a negative value, with an 
absolute value> DL but< RL. The sample result was non~etect and will be qualified 
·uJ, e3·. 

HG -water 
Mercury was detected in the CCB at a negative value. with an absolute value > DL but 
< RL. The sample result was non~etect and will be qualified ·uJ. 83·. 

Total Cyanide- soH 
The MB had a value> DL but< RL. Samples 65936-017,-019,-020,-021 and -022 
results were> DL but< 5X the.MB value and will be qualified •J, s·. 

Hexavalent Chromium - water 
Sample 65944-010 (equipment-blank)-was run-aftef-the-methed-speGifled hold-time 
had expired but within 2X the method specified hold time. The sample result was 
non-detect and will be qualified •uJ. Hr. 

Data are acceptable and QC measures appear to be adequate. The following sections 
aiscuss the data review and-validation.--. ' 

Holdlpg Timea/Preaervation 

An Analyses: The samples were analyzed within the prescribed holding time and property 
preserved except as mentioned above In the summary section. 

Calibration 

All Analyses: The initial and continuing calibration data met ac acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except as mentioned above in the summary section 
and as follows: · 

ICP-AES - Metals soils 
Chromium and barium were detected in the EB {65944-011) at a value > DL but< RL. 
All associated sample results were > 5X the EB value and will not be qualified. 

Cadmium was detected in the CCB at a value > DL but < RL. Sample 65936-024 and 
- -029 had cadmiu~ values > 5X the CC~ value and will not be qualifted. 



ICP-AES - Metals water 
Lead, silver and selenium were detected in one or more of the blanks at values > DL 
But< RL. The sample results for lead and selenium were-non-detect-and-wiD-not-be 
qualified. The sample result for silver was non-detect and is qualified due to a 
negative value observed in the ICB. The silver result will not be further qualified. 

Total Cyanide - soD 
The MB had a value> DL but< RL Samples 65936-016, -018,-023 through -030 
results were non-detect and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses 

All Analyses: The LCS met QC acceptance criteria. No LCSD was performed. No data wm be 
qualifted as a result. 
Matrix Splkp CMS) AnalySis 

All Analyses: The MS met ac acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AES - Metals water 
The sample used for the MS was of similar matrix from SNL SDG 66619. No data will 
be qualifted as a result. 

\ \ ... 
HG-soils ., 
The sample used for the MS was of similar matrix from SNL SDG 65745. No data will 
be qualified as a result. 

HG-water 
The sample used for the MS was of similar matrix from SNL SDG 65748. No data will 
be qualified as a result. · 

Total Cyanide- water 
The sample used for the MS was of similar matrix from SNL SDG 66197. No data will 
be qualified as a result. 

· Replicate Analysis 

AR Anarvses: The repficate analysis met QC acceptance criteria except as mentioned above 
in the summary section and as follows: 

ICP-AES - Metals water 
The sample used for the replicate was of similar matrix from SNL SDG 66619. No 
data will be qualified as a result. 

HG-soils 
The sample used for the replicate was of similar matrix from SNL SDG 657 45. No 
data will be qualified as a result. 



HG-water 
The sample used for the replicate was of similar matrix from SNL SDG 65748. No 
data will be qua\ifled as a resutt. 

Total Cyanide - water 
The .sample used for the replicate was of simiar matrix from SNL SDG 66197. No 
data will be qualified as a resub. 

ICP Interference Check Sample (tCS) 

tCP-AES soils and water. The ICS-AB met QC acceptance criteria. 

AJt Other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-AES soils and water: The serial dilutions met QC acceptance criteria exeept as follows: 

ICP-AES- Metals water 
The sampte used for the serial dilution was of similar matrix from SNL SDG 66619. No 
data will be qualified as a resutt. 

All Other Analyses: No serial dilutions required. 

Detection Limits/Dilutions 

AI Analyses: AU detection limits were properly reported. 

ICP-AES soils: All samples were diluted 2X. Sample 65936-016 and -o19 were diluted SX for 
selenium. 

AI\ Other ·Ansty1es: No dilutions were performed. 

OtherQC 

All Ana'y~: A field duplicate and equipment blank was submitted on the ARCOC. 
No field blank was submitted on the ARCOC. \ 

The ARCOC requests metals analysis by method SW..S46 6020 ()CP-MS). 

No raw data was submitted with the package. 

N? other specific issues were identified which affect data quality. 



\ 

~ .. 

. . Data Validation Summary 
Site/Project: DJ0 Jod JOftlfJI':'f Projectrraak#:7~~3.w o3.W #ofSamples: aojJc;. Matrix: SoJ/.1 J ~t.Jeav;) 
AR/COC#:bOSC,.!i9J -SO J- 't"IJ - SS" LaboratorySampleiDs:· '-ir9J'G, -Oo/ -/tvu 0?0 

Labotatory: JrJ.. t.S 9~'1 - 001 ?hrt.J 01~ 

Laboratory Report #: _ _:::;.~.::..r..!.9.:::!.3J!l.G, ________ _ 

Analysis 

QC Element Organics 

Pesticide/ BPLC 

Inorganics 

GFAA/ I CVAA 

/.letcwalel\ 
RAD I Other 

l. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtberQC 

1 = Estimated 
U ... Not Detected 

.. , UJ - Not Detected. Estimated 
Y R - Unusable 

voc svoc ICP/AES 
AA 

CN 

v v v v v *~ 

v v v' v 

v" v v 

v v 

v' 

v' 

v 

v 

Check (~ = Acceptable 
Shaded Cells = Not Applicable (also .. NA'} 

NP +. - Not Provided ,, ,, d /I' A• A 

Other: fC/i Co"f!I-MAitD£\. r Reviewed By: ____ .u:.t1-L:...looe--=-~-=.:::~---- r /0· oi.?.Oci. 

": ,;/ 
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. Holding Time and Preservation 

SitdProject: fJ J .S J 0 I/ 

Laboratory: C R" A 

# ofSamples~ Jtd. -

dG.I'r!p/1'1 ARJCOC#: (,of"ol-{9. --ro -01, -&r"LaboratorySampteiDs: 6r-93to - Oor ffvv.) -o3o 
7 J I 

LaboratoryReport#: 6 ~9:/b ;-91flf. b C9~;.y - ()0/ .Pv..H - 0 /iJ. 
I 

Matrix: J 0 tl 1/ lh 0 

' Days Holding 
Analytical .Holding Time Preservation Preaervation 

Sample ID Method Crit8rla 
Time was Criteria Deftdency 

Comtnents 
Exceeded 

<S6J·8/fb. 8130 I~ 
I IJ../dr»fS ~da-.J.j.S 

. 
(, S'9 ,Jb - 0&6 "'u -0 l1o -e,f" NJ1 N4 II ,q 1/ Hm ... ./!J l'tllih rtt'.f 

7.7 
IS".,LT u I D 

5tJ8JA,-
I~ .f9.y..~,~ - oofJ- ,e;;- 83Jo 1do."fS ...)(O'o..yv rr'lt IVA //J, 1-1 r 

.SW-8.1!'- -1!9tp4 fAor~ .ro,., ' 
bf9JtJ.t - OlD d. I{ Aol)r.; fv rY4 N/:1 t/ :J, t+( 

r -· 

Reviewed By: · 1/{jg Oate: /o. JJ.oJ 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project; D .S.) .J o 11 
Laboratory: y~A 

JO/Ylp/Ji ARICOC#: 60S,)fQ 
1 

- f'DJ -rt, -.r.r #ofSamptes: 10 Matrix:_..:::~;..:.(l1.:....:./ ______ _ 

Laboratory Report#: loS' 9.51,:, Laboratory Sample IDs: ~ S 9 3 <o - 00 I lA n.J - 0 I~ 

Methods: Jw 811~ 6'ol{, OA Batch#s.· It?' q~r 

Callb. c.Hb. 
CCV ~~~ ""~ 

WJ. 
T R8IY Field 

IS CAS# Name c Min. tnterc.pt RF Rs %D Method LCS LCSD LCS MS MSD 
MS Dup. 

quip. -lf.Trlp 
L RF <20%/ 

Blks RPD RPD RPO Blanks Blanks 
>.OS 0.99 20% 

1 11-SS-6 1,1,1-tricltlorodban 0.10 v v·' V' \/ c }~. 1/ 
12 79-34-5 I t .2.2-tdrldllorocthanc 0.30 
2 79-00-S 1 1.2-tricblomethane 0.10 ' \ 
1 75-34-3 l.l~ 0.10 \ 
I 75-ls.-4 1.:1 .............. , 0.20 ../ I v ""' v 
1 107-06-2 I U..4tdllone1n8Pl! lO.lO 
1 540-59-0 ... 0.01 
1 7i-8'1·S 1 ,,1 0.01 

1 78-93-3 
2-W PC (MJtK} 
lttOsWkl . v 0.01 \ I 

I 110-7.5-8 2-chloroethvl vinvl ether I 
2 S91·7U 2-bexanone (MBIO ~.01 \ .· I 

2 108-10-1 1=1-2-pantanooe 0.10 \ 1 
1 67-04-l tOUik) 0.01 / v ./ r 
1 71-43-2 ~ 0.~ \7 I \/"" .......... v 
I 75-27-4 bromodicbloromethanc 0.20 I I 
3 15-25-2 bromofunn 0.10 ,/ ./ / 

I 74-33-9. bromomcthane OJO I 

I 15·1~ carbon dilulfide . 0,10 
l 56-23-S til,.._ tetr.dtiDrWe 0.10 II 
2 1{!8-90-7 ~ o.so J ./ II \/ ,/"' v 
I 75-00-3 chloroethane 0.01 I 
1 67..66-3 dalorofel'lll 0.20 \ 
I 74-87-3 cblorometbanc 0.10 \ 
1 10061-01·5 cis-1.3~DI'OOerle 0.20 \ 
2 124-48-1 dibromocbJoromethane O.tQ +..13 \ 
~ 100-41-4 lethvlbezuxome 0.10 v I 
1 7~-2 l~lCIIIe chloride (IOxblli) 0.01 v 1/ 
2 100-42--5 liitYRRe 0.30 
2 127-18-4 tetnc:Woroedlmr 0.20 
2 108-88-3 tntueoellOxblk) 0.40 \/" v v v 

12 1006l~U trans-I 0,10 
1 79-01-6 tridlllo...,._ 0.30 ,/ I / v v ' 
l 75..01-4 l~c:Werlft 0.10 I ·I 

2 1330-20-7 btvlenca{total} 0.30 I I 

~J ~I. J . d../ t:AlnffJ eHv. \ 
~J - I .J - rLia r,., "',t>Jio t .. ,o 

~ . - V'~f l'lr~~1D "' -· - _ ...... 
kfareRC~ L COII1flOIIDI!!: M.J jMiD- --b-r7J./[- (JOj 

S NJ.. <I Oft. ~ 
Reviewed By: tiJ fA.Jx..J- - Date: /0 · I B · 0 J. ,..\ r 
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VQiatile Organics Page2 of2 

Site/Project: ARICOC##:60Sklf~ - S'01-SIJ- S"S' Batdt#s: -------------------

Laboratory: Laboratory Report##:------- #of Samples: _____ _ Matrix: ------------------
Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC1 SMC2 SMC3 

11\/ct..Jr ~ 

_./' ~ 

-~ ·~ 

~ 
~ 

SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromotluoromethane 
SMC 3: Tolueno-d8 

IS 1: Fluorobenzene 
IS 2: Chorobenzene--d5 
IS 3: 1,4-Dichlorobenzeno-d4 

" 

-----

_,. 

IS 1 IS 1 IS 2 IS 2 
Area RT area RT 

~ 
~ 

--~ 
~ 

-- ---- - ·-- -- -

Comments: 

IS 3 IS 3 
· yarea RT 

- --
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Volatile Organics (SW 846 Method 8260) Page 1 of2 
. . 

Site/Projec:t.: lJJ~ .So1/ S'Oft'rpl:y ARICOC#: bOS"&9
1 

- .ro,- r1 
1 
-s-s-

Laboratory: 9;;-'- LaboratoryReport#: ,~9/flf. 

#of Samples: ~ Matrix: __ ll~p~U___;fD:....:V:....:J:__ _____ _ 

Laboratory Sample IDs: 6 S9~,y - 00 I -lhrtl - OOS 

Methods: Sl0 - 8/1~ 8«.6:.o8 Batch-#s: / q 7.5'0 I 

Callb. Callb. CCV I T Min. RF RSOI "'tD Method LCS MS FJeld Equip. Trip I 
IS CAS# Name c ~ w LCS LCSO MS MSO Dup. 

L RF <20%/ Blks RPO RPD RPO Blanks Blanks I 

-'---- >.0~ 20% I 
r-- 0.99 

I 71-SS-6 1 l 1-trlchJoroethan /0.10 v" / / v N7f 
2 79-34-5 1 1.2.2-tetrac:bloroethane 0.30 \ 
2 19-00-S 1 1.2-trichlorodbane 0.10 " 1 75-34-3 1.1~ 0.10 " l 75-35-4 1.1~ 0.20 7 
1 107-06-2 lU~ 0.10 \ 
I 540-59-0 1.%-Mdllo O.ot \ 
I 78-8'7-S 1 lv' 0.01 \ 

I 78-93-3 
1-......._(MI'X) 

~.01 V' v v 
\ 

lntsWk) lv 1\ 
1 110-75-8 2 lvlnvtetber \ 
2 591-78-6 2-belamoM (MBK) 0.01 \ 

~ 108-10-1 
4-metbyl-2-pentaDooc 
MIBJQ 0.10 \ 

I 67..64-1 l~tOsJAl O.ot v ./ v \ 
I 71-43-2 'belaeM o.so -~ \ 
I 75-27-4 bromodich1orornc!tbane 0.20 \ 
3 75-25-2 brormfbnn 0.10 
1 74-83-9 bromorrdhane 0.10 \ 
1 15-lS-0 carboll dOOiftde 0.10 '\ 
I 56-23-S a,..,_~ 0.10 'T \ 

12 10&-90-7 o.so I ' ,/ 
1 75-00-3 chloroeChane 0;01 I \ 
1 67-66-3 dllorol- 0.20 I \ 
1 74-37-3 cbloromdbane 0.10 _../ \./ v \ 
1 10061-0l-5 cis-1 0.20 .;}H 

2 12.(..48..1 dt'bromoc:hlorome 0.10 ./ :\ 
2 100-41-4 ledJvlbe1121:nc 0.10 \ 
1 75-09-2 imdhvfenc chloride (lOxblk) O.Ot v /· v \ 
2 100-42-S [styno.ne 0.30 \ 
2 127-18-4 f4otndlloroeCIIale 0.20 I I \ 
12 101-88-3 toluene( 1 Oxblk) 0.40 I .7 \ 
2 10061-0U tn.lls-1 0.10 I -lS 
I 79-01-6 ~ 0.30 Q .• n •. ~ i/' ,-/' \. 
I 75-0l-4 ~dllariN 0.10 ./ ' 12 1330-20-7 ll 0.)0 '\ 

ICAi - /.rJ --rheA J;..., '"' Ll. lo '\ 
II.Mr~.\ -" I _)-rhrJ.. I 1- ~Pnn ...a_ \ 

• Notes: Comments: 0S9~tt8o -001 /Lifl<., ~sp'-ce. 
( 

&.l9.y.y - oo I 
IV o /}'}J Jm.s o 1'1 o teJJ G.J J 

S~ lt7WS ~ RCRA compounds. 

I'..:J 
r., Reviewed By: IX/?viJ.. ?/ 0. IQ. Q,i. . 



" 
Volatile Organics 

r)J L,_o> 
78J f/ k8. 

~ 
Page 2 of2 

Site/Project: AR/COC#: 40S"btt9- ~0 -sJ -.rr' Batcb#s:·---------------------J I 

Laboratory: Laboratory Report#: #of Samples: Matrix: -----------

Surrogate Recovery and Internal Standard Outliers (SW 846 MethOd 8260) 

Sample SMC1 SMC2 SMC3 

-~ 
. -------r--.. 

SMC 1: 4-Bromotluorobenzene 
SMC 2: Dibromofiuoromethane 
SMC 3: Toluene-dB 

----r-._ --.. 
t----

IS 1: Fluorobenzene 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

._ 

/ 

IS 1 IS 1 IS 2 IS2 IS 3 IS 3 
Area RT area RT area RT 

1----
~ 
~ f-.. ----~ 

-----/ r------
Comments: 

f q-(_ o/...uc.u-eJI... I'\ "~9J./.Y - oo:s "';71)~ 

78 /W 6-f9 31o - IJ, •JJ. -I~- IS 
. I , I 

7 ue_, ctvc.c.JUL I '"I /, S' 9 ~ ~ - 00!" 78 '/~ 
... ooy 14-f/ 

W 6S91f~ R'€ { l GB· • .Jilf) 
'S9.l' 

6' 6' 9H.Y OOJy ,.;-(3 -fo b._. appJJu) ~ aJ/ Jt: 

h ... 



Com 

Semivolatile Organics (SW 846 Method 8270) - o11o Page 1 of3 
AR/COC#: '0£6H9 - .ro. - s-J. -jJ"" Laboratory Sample IDs: /, f9J1, - af1i #.cv - 030 (Joi/) 

> 7 , 
Site/Project:O.SJ Joll JfVrlpt"'/ 

Laboratory: c ~).. Laboratory RJ:port #: b S'9 3 r., / b SCf H /f. 6 ( 91-flt - QO 4 (k~) 

Methods: uf.i)- fflfto 8J7o c. 
IS I!T. 

#of Samples: J.k1"" f/ _/ Matrix· Batdl#s: ) 9b8J' 9 _ {0 _-Jo~iJ-- -- 19& 774 f£t,) J OJ l__ J fl3 --

c lib Callb. CCV 
T Min ~F • RSDI %0 Method LCS MS Field Eq,ulp. Field -

1S BNA CAS I NAME ~ RF. 1nten:ept R2 Blanks LCS LCSD RPO MS MSD RPD = Blanks Blanks 

~I ~ 
J '1. I/ >.OS,_ I 0.99'l, l/ 20%'l. 1 .;!, J _.l_ J ol. J ~ I .2 NA' 1- OOb Al!f-

2 BN 12o-82-1 1.2,4-Tricl!lorobc:nzene /o.2o 1\/ ;,,, , / v ,; v .,/.; "'"' ../ v c/ v /v v 
1 BN 95-SQ-1 1,2-Dichlorobtm.enc 0,40 \ i 
1 BN 541-73-1 1,3-Dichlorobam:nc 0.60 \ I 
1 BN 106-46-7 1,4-Dich.lorobenzeoe o . .50 vv \ .L. vll"'ll"_~-.L 
3 A 95-95-4 2,4,5-Trichlomphcnol 0.20 vJ _ \ ,3 ~ 1o 1 _lL_~ ./ 

3 A 88-%-2 2,4,6-Trichloropheool 0.20 _\L'v \ 5u 1/ U.2. ,/L'~a v 
2 A 120-83-2 2,4-Dichlorophenol 0.20 _\ 

2 A \0.5-67-9 2,4-Dimcthytpllc:ool 0.20 --z.$ . \ 

3 A 51-28-5 2,4-dinitropbcool O.ot / ../ / ,j I v J t!.").. v \ 
3 BN 121-14-2 2,4-Dinilrotoluc!lle 0.20 lr,p:'loo V v \ ,/ V ./ \/' / V 
3 BN 606-20.2 2,6-Dinitrotnluc:ne 0.20 \/ I 
3 BN 91-58-7 2-Cblorona~tbalc:oe 0.80 

I A 95-57-8 2-ChloropbaJol 0.80 ~v / 1/ /,/ / \/ 

2 BN 91-57-6 2-Methy\napbthalene 0.40 ,, 1\ 
1 A 95-48-7 2-Metbylphenol(o-crcsol) 0.70 \/',. \ 11,S"-Q [53 t/~1 V 
3 BN 88-74-4 2-Nitroanilinc O.ol \ 

2 A 88-7S·5 2-Nltropberlol 0.10 V ../ 10. Qi~ \ 
5 BN 91-94-1 3,3'-Dicblorobcnzidine 0.01 ./ ... ~ \ 

3 BN 9~2 3-Nitroanilinc 0.01 v \ 
4 A 534-52-t 4,6-Dinitro-2-methylpbeool o.otl-/ V I.J '!(")..., \ • 

4 BN 101·55-3 4-Bromopbclllyl-pbcnyletber 0.10 [ v t/' \ 1 
3 BN 7005-72-3 4-Cbloropbanyl-pbenyletber 0.40 IV v i'IIAb. \ 

2 A 59-SQ-7 4-Cbloro-3-mcdiylpbenol 0.20 ./ _VII' \ ./ v l/ V ./ v 
2 BN 106-47-8 4-Cbloi:oanliJD 0.01 I' ~ I 

1 A 106-44-5 4-Midhylpbcool (p-aesol) 0.60 v 

rnents· m 4> - OGJfl(, v he..: .SIIIdcd IOWIIR RCR.J • 
• Jf "'" ....._ - VV _u,,,; \)( '1J . 

r 
Reviewed By: '·~q hJ !X../~ Date:. /0. ~/. Od. r ~ 

r 



'-; ~- ~ 
Semlvolatile Organics Page 2 of3 

Site/Project: _______ _ AR!COCI#: bffi&H9 -£0 -SJ -SS' Batch#s: ___________________ _ 
) I I 

Laboratory: Laboratory Report ##· 

T 
!aNA Min. 

CASt NAME c RF ~ 
L 

I '1. 

3 BN 1~1-6 4-Nitroeniline 0.01 

3A 1~-7 4:;Nitropbeool O.ot 

3 BN 83-32-9 Acenaphthene 0.90 

3 BN 208-964 ~ 0.90 

4 BN 120.12-7 Antlncene 0,70 

S BN 56-55-3 Beom(a)llnthraceoe 0.80 

6 BN 50..32-8 Benm(a)pytene 0.70 J 
6 BN 205-99-2 Bcn.ro(b)fluoranthc:nc 0.70 

6 BN 191-24-l Bcnlo(g.h,i)perylenc 0 . .50 j 
6 BN 207~8-9 Bcn20(k )fluotl!!tbc:oe 0,70 

2 BN 111-91-l bis(2-Citloroethoxy )nv::thane 0.30 

I BN 11\-44-4 bis(2-Chloroetbyl)etber 0.70 

1 BN ~08-60-1 bis(l-c:bloroisoJ.lf'OP.YI)etbcr 0.01 

S BN 117-81-7 bis(2-Etbylhcixyl)plrtbJlate 0,01 ../ 
S BN 85-68-7 Butylbem;ylpbtbalate 0.01 

BN 86-74-8 Carbamic 0.01 

S BN 218-01-9 Chrysene 0.70 

6 BN ~3-7()..3 Dibcm(a.h)anthracene 0.40 /v 
3 BN 132-64-9 Dibemofimm 0.80 

3 BN 84-66-2 Dietbylpbtbalate O.()'J 

3 BN 131-11-3 Dimelbytpbthalate 0.01 

4 BN 84-74-2 Di+butylplltbalate 0.01 

BN 17~ Di+octylpbdlllate . 0.01 v 
4 BN ~ Fluorambme 0.60 

3 BN 86-73-7 F\UORIIC 0.90 ./ 
4 BN 118-74-l ~ 0.10 

l BN 17-68-3 ~ 0.01 ./ 
3 BN 77-47-4 Haacbl~1opeabdicae 0.01 

1 BN 67-72-l H~ 0.30 

#of Samples· 

Call b. 
Call b. 

CCV 
RSOI RF %0 M.thod 
rf Blanks 

LCS LCSD 

<20%/ 
>.OS 

J 0.99"2. /20o/~ I d. J J. I '1 

/ /V ./t/ ./\/ .I Nit 
~:>- \k 

~ ,/.. 

.J J 
I 

./ t/ }(.S\ 
v 
v 
t,'\ 

x-t.1> 

J v v O> • .l 

_, 

/J / v l.\-~'6 
/ 

·V: v 

l! v 
,/.. 

./ ./ _\L'\o 

.\A 

LCS MS 
RPD MSD 

I ?_ I 1. 

./~ / \1 
/,/ / v 

lro 11 lll3 v 
~I J l36 ~/ 

140/ la-J I 
~~. 'lo 

.. --· .... ......:_ 
1VUWU<' 

Field 
MS 

RPD Dup. 
RPD 

I 'l. 

NA 

/v' 
vv 

// 
./ / 

IVV 

Equip. Field 
Blanks Blanks 

/ NA 

.;}. S8'J ~ u_ o.:J" .& 
J. 

. 

.( 



IS 

6 

~ 
2 

2 

4 

1 

~ 

4 

1 

~ 

Page 3 of3 · Semlvolatlle Organics 

Site/Project:---~-- ARJCOC#: t,as].,.y~ - S'0 1 - !"I, -rr Batch#s: ------------'---------

Laboratory: - .. ··-Laboratory Report#: # of Samples· Matrix: 

Call b. 
I 

. ' Call b. 
RSD/ 

CCV Field 
Min. Rf %0 Method LCS LCS MS Equip. Field I BNA CAS# NAME Tel. 
RF · Intercept Rz 

Blanks 
LCS D RPD MS MSD RPD Oup. Blanks Blanks 

<20%1 
RPD 

>.GS 0.99 20% 
J Ql I .;l I· 1.. I 1. I -z.. ! '-

BN 193·39-S Indebo( I ,2,3-cd)pyreDe it/ 0.50 /v / ..,/ / /~'IJ..s I/ ,/ Nh Nit .v-:: IVI't 1 

BN 78-59-1 Jsopborone 0.40 'I., 1 ' 

BN 91·20-3 !Napbthelenc 0.70 / \ f. 

BN 98-95-3 Nitrobenuale 0.20 ./J \ a11l L1511.J /J 
I 

N-N~ 0,01 \ ' BN 86-30.0 1(1) ·--
BN 621-64-7 N-Nitroso-di-propylamiue ,/ o.so J\1' vv vv ./v' I 

A B7-86-5 P.oddoroplloluol 0.05 ./ I II ./.v ~ /\/ vv ~v i 
BN 15-01-8 Pbmanthreue 0.70 \ ' 

A 108-95·2 Pbl:nol 0.80 L\1 '1 LV .Lv /v I 

BN 129-00-0 Pyrcoc . 0.60 /v \ /\l' ~~~ lv v I 
lJ/n/..vuJ /nil. r...R \ I 

' I 
~~\. -~ ·- --~ 

L...__~ --- -- - : 

s --- R· ~-~----
Outl' - --------

Sample SMC1 SMC2 SMC3 SMC"' SMC5 SMC6 SMC7 J~MC8' Comments: fy,..; d~ Of'l ll?,o a(. Aa t TM- /\() 1 vu/t:J.A.. 

Jrl r/? ... .11 'C.VIt 

-----SMC 1: Nitrobemlm&-dS (BN) 
SMC 4: l'be:llol-d6 (A) 
SMC 7: 2·2-ChlorophcuoJ.d4 (A) 

-

sample 181 .... 1&1-RT, 

uv' rR1T DuJ'f" 

-
~ 1_,4-D~(BN) 
.. ~lO(BN) 

--~ ---r--
- L__ ____ --- ~ I 

SMC 2: 2·Fluorobipbcnyl (BN) SMC 3: p-Terphcnyl-d14 (BN) 
SMC S: 2-Piumlpbmol (A) SMC 6: 2,4,6-Trlbrornophc:DO (A) 
SMC 8: 1,2-~ (BN) 

lntemal Stan«brd Outlien 
CS%..,.. IS2-RT 1$3.-.. 

IS 2: Naphti!aleno.dB (BN) 
IS 5: Cbryasle-d12 (BN) 

ISUff IS4-ar'M IS .c-RT ISS...... 

. 
-~--- -- ·-

. IS 3: Ao!aapbtilene-<110 (BN} 
IS 6: Perylr(BN). 

IS 1-frr , ........ ISI.m i 

I 

' 

("' 



"' t.., J. ~ 
PCBs (SW 846.- Method 8082) 

Site/Project: QJJ Joti u~/;j AR/COC#: 60SL.lf9 - .ro -£1 - Jf Labcntory$&mpl.e1Ds: 6 s C}.$(, ~ 01/. ibN - O,(Q 
J ) I / 

Laboratory: g K').. . I.abm1Uxy Rqm t: t.s 9 ..??.., 1e s 9 41-1 6 ~ 9 Ji It - oa 7 ( ti & ) ~ 
Methoda: ,SlJ • _8 .li"- __ ~ 0~ A'l ____ .---~ 

.. u,~les:. t.f" ¢ I Matrix: Jot/ ~ m 
............. . .. . ..... ~ .. ,, .... · ..... . ~· .. ······· 

T Cellb CCtl LC8 ~ Method 
CAS# Name c lntefeept MD/R1 

%D Blanb LC8 LCSD RPO 
L 

<10%(0.9\l 2~"- I 200.4 .. . ·.··· . I .?.. It .. '1. 

12674-11-2 Aroclor-1016 tiP. v'v ./o/ v ./ ' H4 
11104-28-2 Aroclor-1221 \.1 v' \ 
11141·1~5 Aroclor-1232 II/ v \ 
53469-21-f) Atoclor-1242 vv v v 
12672-29-6 Aroclor-1248 V' I lv v \ 
11097-69-1 Aroclor-1254 ./v ,/ v v \ 
11096-82-.5 Aroclor-1260 ifv --.;./ ~~ v' [/v \ 

Sample 8MC SMCRT Sample 
%REC 

1 rl' (XJ r E:e/1'1' 

Conftrmatton 

Sample CASt RPD>U% Iampi• 

{,if93l - 0.)8 I¥~ r..?Jf '"lo 

/La. /.J.n J...,,.,,_ r;t 1J AI tJ R cL-
/(IL) '" J 1- ,, /'eJ)~d tY 

~------ -

Batch ##a: I f{t. 83..? Is'";; i l /?b7' 9 (~) 
.. :~ .. 

MS MSD 

,1 7. I ?.. 

./v ./.,/ 

8MC 
%REC 

CAlf 

WU/ lJp 

--- - -

. ... . .. •. . . • . .-·'\.• ·~;.;· • t ., r ~·J.I' ~:·,, '•• .:.•;·, .,,•' .•-'·:ri! 

MS ,~ 
Equip. Field APD Dup. 
S.nlcs Blanks 

1
t20o/-z 

RPD 

v v' IY/1 

./ V' 
,/ _¥' 

V' v 
~ v 
v v 

-// y' v 
' 

-

SMCRT COJDJDeDta: /9(e. 7~ 9 Jlv..._ ~ !f\. 
Co~ ~ 4...- /0/& cc 
7clo 0 10 • AU 7~ ..{~fe_, til 

1'/D ltv~ ~ (fLJ ~ A.ov-t, "< 
I -

Jtr.....pttcJ- oY1. ~ ~ 
fAAd,_, UJ ~ I~IJ I & A...() I 

A-U.en.J~. 
RPO>U% 

a tMJ.UJ.t Pd 
v 

I 

tl 'I 
lT 

No 

,. 

R_~l-1) DMA I 
0. 

Reviewed By: · i{j fA.JJ; Date: I tJ . J. I. Od . 



NJ /of J. 

High Explosives (SW 846 Method 8330) 

Laboratory: 

Site/Project: DJJ J oti ~ am;>iy ARICOC #: bOS(g !f9 - r-0 -.0 - ,[S: 
) } J 

9 J; ,J.. Laboratosy Report #: /, s 9 if~ 

Laboratory Sample IDs: .bK"I/3~ - Olb /lvv - 03o 

Methods: otJ- a.P~ e..?~o @ @ 
#of Samples: IS" Matrix: __ __,.6uD.c...l'-'i-"".s'---------- Batch#s: /9' 863 &e.. ol011''- 2.. (Jot/J) 

/ 

, Curve CCV Mtlthod LCS MS P!Md. Equip. Field 
CASt ·NAMe I lnbtrcept R' %0 BIMkS; Lea Lcs• RPD MS MSD RPD l>lq). BW!ks Blanks 

L j .99 .3 ,200A>.l. t u 7. I 01 20% I 2. I '2. /200/aZ RPD u u 
2691-41-0 HMX l'f&r v / / .J ,/ J ,/ ,J fYil / / .// /,/ . ./ / IV'~ 

121-82-4 RDX ' 

99-35-49 13,5-Trinitrobenzene 
99-65-0 1 3-dinitrobenzene . 
98-95-3 Nitrobenzene I(~(~JJ. ~~ 
479-45-8 Tetryl 5" ~ 

1 18-9&-7 2 4 &-trinitrotoluene L 

35572-78-2 2-amino-4 6-dinitrotoluene [f-,q·lli .} 
19406-S 1-0 4-amino-2 6-dinitrotolucne 74. 
121-14-2 2 4-dinitrotolucne v 
606-20.2 2 6-dinitrotolucne 
88-72-2 2-nitrotoluene 
99-99-0 4-nitrotolucnc 
99-08-1 3-nitrotolucnc 
78-11-S PETN 

" 
--~'"-----· - - -- - -- -

sample SMC%REC SMCRT Sample SMC%REC SMCRT ' 
I Comments: olOift';) .f.<,] I/(..( J IJ 

1175 
'f'74-$ JN...< J.Dy 

lN ChTu ~,q i 14' 

,. 

A-1/ !~/.tJ 
Con1lrmation 19(.,8{,3 - 1~/ v~ ~t 

rl.OIN&J - 411 {,() '¥011./Vi0 0~ ItT I ~;pM I ~· t RPD>-1 ~pM I CAS. I RPD>-, 
SoUd .. to-aqaeoas eoaYenloa: . ;!)(/ f . •. A 
.... a•l'gfg: [(l'gfg) x(samplomass {g} fllllllplclvol {ml})x(tOOOmi/IIiter))/Dilutioa,or •l'gfl Reviewed By: ~ Date: /O. ;}). ~ .. . ...--- .· ~· 



4., N'J~t Ol ~ 
Inorganic Metals 

Sitr/Project: Q.J,) Sod Sc.mpJ'7 AR/COC#: bOH:t'i9 -s-o -S"I -S.rLaboratorySamplciDs: bS93(p -OI'- -1/lru -030 

Laboratory: g ~"' Laboratory Report #: h s 9.]' 
Methods: v4J - Bllro 7;1! 71 fi:!J) ,. '~o'o (fo\.Va.JJ) 
TT' V.I. UILLLI,t'I'-'Q• .r- , 

··--~· ---.- _ ....... . ·- - .. - . -- -_.,. ./ 

v~q_Jt QC Element .. 
CAS#/ 
Analyte Metllod LCSD MSD ~p. ICS Serial 

~ 
"§~#It 

F1eld 
lf:.tvtl 

TAL ICV CCV lCD CCB LCS LCSD ~s MSD DUll· 
Equip. !Jup 

Blob RPD RPD R1'D AD 
tio• }S)-J"' Bl .. b uo 

7429.90-~ AI [IY__A- . N'R IV~ 

7449-J~Be \./ J v '\/ 1/ v \../" \ J.JJf. \ v v v .oooJ. i9 ...... l.i.. v 
744o.41-7 Be \ \ 
7 440-43-9 01 ._\/_ v v 1/ (}.S/7 v / \ v \ Nit v /YA \/ v 
7440· 70-2 Ca \ \ 
7446-47-3 Cr \/ II _v'_ .IL l/ v t/ \ _ lL_ \ !LfiJ'J. _if _ v • 000, ~~ f.AjfJ, v 
7440-48-4 Co \ \ 
7440-~CU \ \ 
7439~9o6Fe \ \ 
7439-95-4 Mg \ _\ 
7439-96-.S Mn \ I 
7440.02.0 N! \ I 
7~7K 1 \ 
7 440-12-4 AI .1L v .v v· I~ v r/ \ _\L f{lf v t{A Jt/ \/ 
7440-23-~ Na 

...... 

744~2-2V 1\ 
744().66-6 Zn \ \ 

;\ \ 
7439-91-t Pb v IL' l/ v ./ t./ v \ 

. v \ v t/ v '\./ v 
7782..49-1 Se v ..L 1/ ~/ 1"3J('U\ .iL v IZ \ .!./ \ N'A v tor / v 
7 440-38-l A. . v t/ ·v~ t/ ,7 t/ v 1 v' \ ,/ / lVII !/ v 
7440-36-0 Sb \ I 
7440-28-0 n \ \ 

\ ~ 
7.Ug...97.(; Ha v v' v \/ v v v \ v \ IYII v to/ 

\ :\ ~ 

CyaujdcCN \ \ 
\ \ 
\ \ 
\ 

Notes; Shaded rows are RCRA metals. SoUO.to-aq•eou• COIIVenio•: mg/ltg "'111/ g: ((Jig/g) x(lllllp)emass (g} I samplowl. {ml}) x (1000 ml/llitar)] /Diluti011 Factor •11111 

Comments: 1-1 fj DiA.p /M.; o/Y.J... ,~7 ,YS' 
J . .5/Jy 

IJjJ .loi/,J dX .SQ... 1ft, f/ 1q «, ~t- Sl( 

(J) JA "7~ eJ... U.. 

Reviewed By: j;(/f.AAl_ Date: lo· d/. C>~ 
/fi ~ 1/ 68" EJ 1\!1 - ftJO 
\:) .jA ~0 CC8 -l.·O v:f/.(. ~) ® J 9 

n 1A ."l.Q. 17 fl IR - J..llll11r.I.O. ~.r,., St::! aJ ~ 60 % 



General Chemistry 

Sitc'/Project: D..\J So1i JGJ;P!JjJ AR/COC#: 6 OS6N~ -so
1 

-f'IJ .-SJLaboratorySampleiDs: I.S93t-- (lit. tArv- O.lo (.sodJ) 
Laboratory: C ,/;).. Laboratory Report #: J, S 9 iCz (, $' '1 ~~ - D I D .I - a 0 9 ('CiS) 

. . "' 
#of Samples: f.J I Matrix: So/IJ f13 

Methods: ..54}91.490/.Jtt (7CN) 7/f//,/1 (!i:HO=) ;Q?S7o /prcp- BiH} ~-l'l~I/8J_Lort!p 8/..Z.d 
-~~-.------- .. 

Batdl#s: !17S"I/ (.sod 7CH) /fJJ.Utf{so;i Cc~,/ 

~IJ;j QC Element 
CASH ...U.tyte T s.rtal Field 

A ICV CCV ICB CCB 
Metllod LCS LCSD l.CSD MS MSD MSD Rep. ICS Dill!- Dep. tqwlp. Field 

do1h Blaakl IU'D RPD RPD AB Bluka Blua L .... RPD 

loft:J v v v v o. 0869.:1 HA 11/0 uv v../ N'h /V'"R v~ Hl'r IYR IYJJ NP. v AlA-

/hf~ .~ 

C'Arol)l,~ v v v V' v v IYA- IVPt IYA- lf/1 ffA- ~ NO IVh 
IVP vv IYA 

~ JJ~o (~) 

Tolo..J 

Cr( ·../ v v / V' / /V4 J\I'R. v Nil' N4 --
j/()(n"" I1A -· \/"' 
CNt,M.ICA ~ v v v ./ v v' IV'4-I'Y'A- IV4 7G. - /Y'IT-

18o- J,J.).% 
\, 

9 e/CN ~..:) 
I' • 

'IS-. ;.,u·o;. /)V r ... """ ... ) ' 

Comments: 

'jf-- ,(' 15 ::: "n "~.Y- oo9 (7ola.J w) ~d.. t:?oto8(P'V) I 99~0} 
/#W_ o/o.r 

3> 

.. 
/ 

IA8 

().If 

n· 

.Jij 
} 

fo1~A {A-) 

(6-'-) IJ}f!A.o &(. 

197~00 p~ o/b~ 
( 12 0"4;'4) 

~ {):1 ® ( 
I 6 S9){~y - 010 7/qc., J't 19"733(~ 8h3) Coli 6rl 8.1.J..l @ B· .;;s fiT' )7A. 

__ ,. - »z o - l>up /IYJJ {,"197 

II • . /r" 

r Reviewed By: A/WL r' ;o.d..f.oJ 



6o!ls 

!i5 

'-' -~ -· ~ 
. . Radiochemistry , 

Site/Project: DJJ Sol/ Jam.tl(JARICOC#: t.Or"l.lt9
7 
-~o1 -~11 -sr I...aboratorySampleiDs: t,r'/.31,.. -o;t- -#tru - 0.:!0 .soJIJ 
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DSS SITE 1032: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1032, Building 6610 Septic System, Operable Unit (OU) 
1295, at Sandia National Laboratories/New Mexico (SNUNM}, consisted of two septic tanks, 
one seepage pit, and an outfall located on the east side of Building 6610. The site is located in 
the northeastern portion of SNUNM Technical Area (TA)-111 on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). 
Available information indicates that Building 6610 was constructed in 1959 (SNUNM March 
2003), and it is assumed that the original (northern) septic tank and seepage pit were 
constructed at this time. At some point, the original septic system was augmented and/or 
replaced by a second (southern) septic tank and a second seepage pit. In September 1999, a 
field inspection was conducted at the site. The two septic tanks and one seepage pit were 
located and found to be intact. No second seepage pit was located. However the end of a 
1-foot-diameter pipe was found in the suspected location of the second seepage pit. Building 
6610 was connected to an extension of the City of Albuquerque (COA) sanitary sewer system 
in June 1991 (Jones June 1991 ), and it is assumed that the Building 6610 septic system was 
abandoned then. 

Environmental concerns about DSS Site 1032 are based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the seepage pit 
and the outfall. Because operational records were not available, the investigation was planned 
to be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COGs at similar test facilities. 

No springs or perennial surface-water bodies are located within two miles of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is minor because the surface slope is flat. During most rainfall events, precipitation quickly 
infiltrates the soil at DSS Site 1032. However, 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 (SNUNM March 1996). Most of the area 
immediately around DSS Site 1032 is unpaved with some native vegetation, and no storm 
sewers are used to direct surface water away from the site. 

DSS Site 1032 lies at an average elevation of approximately 5,421 feet above mean sea level. 
A major drainage feature in the vicinity of the site is the Arroyo del Coyote, which is located 
approximately 1.5 miles northeast of the site. Depth to the regional aquifer is approximately 
500 feet below ground surface (bgs). The nearest groundwater monitoring wells are those 
installed in the northern part of TA-111. These wells (MWL-BW1 and MWL-MW5) are located 
approximately 2,625 and 3,375 feet northwest of the site, respectively. The nearest production 
wells are northwest of the site and include KAFB-4 and KAFB-11 , which are approximately 
3.6 and 4 miles away, respectively. 
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II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment from Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 SAP) 
(SNUNM October 1999), and the follow-on "Field Implementation Plan [FIP], Characterization 
of Non-Environmental Restoration Drain and Septic Systems" (OU 1295 FIP) (SNUNM 
November 2001) identified the site-specific sample locations, sample depths, sampling 
procedures, and analytical requirements for this and many other DSS sites. The DQOs outlined 
the Quality Assurance (QA)/Quality Control (QC) requirements necessary for producing 
defensible analytical data suitable for risk assessment purposes. The baseline sampling 
conducted at DSS Site 1 032 was designed to: 

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

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1032 Potential COC 
Sampling Areas Source 
Soil beneath the Effluent discharged 
septic system to the environment 
seepage pit from the seepage pit 

Soil beneath the Effluent discharged 
septic system to the environment 
outfall from the outfall 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

1 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepage pit 
Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the outfall 

Soil samples were collected in two locations at DSS Site 1 032. The samples were collected 
with a Geoprobe ™ from two 3-foot-long sampling intervals at each boring location. Seepage pit 
sampling intervals started at 12 and 17 feet bgs in the seepage pit boring, and 2 and 7 feet bgs 
in the outfall boring. The soil samples were collected using the same procedures utilized at 
numerous other OU 1295 sites, and in accordance with procedures described in the OU 1295 
SAP (SNUNM October 1999) and FIP (SNUNM November 2001 ). Table 2 summarizes the 
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Table 2 
Number of Confirmatory Soil Samples Collected from DSS Site 1 032 

Sample Type VOCs 
Confirmatory 4 
Duplicates 0 
EBs and TBs (VOCs only) 1 
Total Samples 5 
Analytical Laborato!_Y GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
4 
0 
0 
4 

GEL 

= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 

PCBs 
4 
0 
0 
4 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sar:nple Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

RCRA Hexavalent 
HE Metals Chromium Cyanide 
4 4 4 4 
0 0 0 0 
0 0 0 0 
4 4 4 4 

GEL GEL GEL GEL 

( 

Gross 
Gamma Alpha/ 

Spectroscopy Beta 
Radlonuclldes Activity 

4 4 
0 0 
0 0 
4 4 

RPSD GEL 
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types of confirmatory and QA/QC samples collected at the site, and the laboratories that 
performed the analyses. 

The DSS Site 1 032 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]) and the 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes · 
the analytical methods and some of the data quality requirements from the OU 1295 SAP 
and FIP. 

Table 3 
Summary of Data Quality Requirements 

Analytical 
Methoda Data Quality Level GEL RPSD 

VOCs Defensible 4 samples None 
EPA Method 8260 
SVOCs Defensible 4 samples None 
EPA Method 8270 
PCBs Defensible 4 samples None 
EPA Method 8082 
HE Compounds Defensible 4 samples None 
EPA Method 8330 
RCRA metals Defensible 4 samples None 
EPA Method 602onooo 
Hexavalent Chromium Defensible 4 samples None 
EPA Method 7196A 
Total Cyanide Defensible 4 samples None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 4 samples 
Radionuclides 
Gross Alpha/Beta Activity Defensible 4 samples None 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

A QA/QC sample was collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC sample 
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consisted of one trip blank (for VOCs only). No significant QA/QC problems were identified in 
the QA/QC sample. 

All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
DSS Site 1032 proposal for no further action (NFA). The gamma spectroscopy data from 
the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1032 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the OU 1295 SAP 
(SNUNM October 1999) and FIP (SNUNM November 2001) identified the sample locations, 
sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for DSS Site 1032, which is presented 
in Section 4.0 of the NFA proposal. The quality of the data used to specifically determine the 
nature, migration rate, and extent of contamination is described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 032 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate for characterizing 
the COGs and potential degradation products at DSS Site 1 032. 

111.3 Rate of Contaminant Migration 

It has been assumed that the septic system at DSS Site 1 032 was deactivated in 1991 when 
Building 6610 was connected to an extension of the City of Albuquerque sanitary sewer system. 
The migration rate of COGs that may have been introduced into the subsurface via the septic 
system at this site was dependent upon the volume of aqueous effluent discharged to the 
environment from this system when it was operational. Any migration of COGs from this site 
after use of the septic system was discontinued has been predominantly dependent upon 
precipitation, although it is highly unlikely that sufficient precipitation has fallen at the site to 
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reach the depth at which COGs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate for 
characterizing the rate of COC migration at DSS Site 1032. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from boreholes drilled at two locations 
beneath release points and areas (seepage pit and outfall) at the site to assess whether 
releases of effluent frC?m the septic system caused environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 12 and 17 feet bgs 
beneath the seepage pit, and 2 and 7 feet bgs in the outfall area. Sampling intervals started at 
the depths at which effluent discharged from the seepage pit and outfall would have entered the 
subsurface environment at the site. This sampling procedure was required by New Mexico 
Environment Department (NMED) regulators and has been used at numerous DSS sites at 
SNUNM. The baseline soil samples are considered to be representative of the soil potentially 
contaminated with the COGs at this site and are sufficient to determine the vertical extent, if 
any, of COGs. 

IV. Comparison of COCs to Background Screening .Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1032 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels 6f those COGs across the site. 
Generally, COGs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COGs for which samples were analyzed. When 
the detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetect organic 
compounds not included in this assessment were determined to have fletection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
through 7. 

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

Tables 4 and 5 list the nonradiological COGs for the human health and ecological risk 
assessments at DSS Site 1032, respectively. Tables 6 and 7 list radiological COGs for 
the human health and ecological risk assessments, respectively. All tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses Tables 4 and 6 while Sections Vl1.2 and Vll.3 address Tables 5 and 7. 
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Table 4 

Non radiological COCs for Human Health Risk Assessment at DSS Site 1032 with 
Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
SNLJNM Concentration Less Than 

Maximum Background or Equal to the Applicable BCF 
Concentration Concentration SNLJNM Background (maximum 

coc (ma/ka) (ma/ka)a Screenina Value? aauatic) 
lnol"g_anic 
Arsenic 5.3 4.4 No 44° 
Barium 201 J 214 Yes 170d 

Cadmium 0.407 J 0.9 Yes 64° 
Chromium, total 19.1 J 15.9 No 16° 
Chromium VI 0.02696 1 Yes 16° 
Cyanide 0.020956 NC Unknown NC 

Lead 6.71 11.8 Yes 49° 
Mercury 0.00741 J <0.1 Unknown 5,500° 
Selenium 0.163 J <1 Unknown 8001 

Silver 0.04426 <1 Unknown 0.5° 
Organic 
2-Butanone 0.0499 NA NA 19 
Toluene 0.000431 J NA 1_ ___ NA l 10.7° 1 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
0Yanicak March 1997. 
dNeumann 1976. 
6 Parameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 

Log K0w 

(for organic 
COCs) 

-
-
-
-
-
-
-
-
-
-

0.299 
2.69° l 

c 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
No 

BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 

Kow 
Log 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 

NMED = New Mexico Environment 

J = Concentration is an estimate. 
mg/kg 
NA 
NC 

= Milligram(s) per kilogram. 
= Not applicable. 
= Background value not calculated. , 

Department. 
SNUNM = Sandia National Laboratories/ 

New Mexico. 
= Information not available. 
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Table 5 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1032 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log K0w 

Is Maximum COC 
SNIJNM Concentration Less Than 

Maximum Background or Equal to the Applicable BCF 
Concentration Concentration SNIJNM Background (maximum 

coc (mg/kg) (ma/ka)8 Screenina Value? aauatic) 
Inorganic 
Arsenic 3.91 4.4 Yes 44c 

Barium 153 J 214 Yes 17Qd 

Cadmium 0.202 J 0.9 Yes 64C 

Chromium, total 9.83 J 15.9 Yes 16C 

Chromium VI 0.0269e 1 Yes 16C 

Cyanide 0.020958 NC Unknown NC 

Lead 5.37 11.8 Yes 49c 

Mercury 0.00741 J <0.1 Unknown 5,500C 
Selenium 0.0795e <1 Unknown 8001 

Silver 0.0442e <1 Unknown 0.5c 

Organic 
2-Butanone 0.0499 NA NA 19 
Toluene 0.000431 J NA NA 10.7C 

Note: Bold indicates the COGs that exceed the background screening values and/or are.bioaccumulators. 
8 Dinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
8 Parameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 

NMED 

Bioaccumu lator?b Log K0 w 

(for organic (BCF>40, 

COCs) Log K0 w>4) 

- Yes 
- Yes 
- Yes 
- No 
- No 
- Unknown 
- Yes 

- Yes 
- Yes 
- No 

0.299 No 
2.69C No 

= New Mexico Environment 
Department. 

BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 

Kow 
Log 
mg!kg 
NA 
NC 

= Milligram(s) per kilogram. 
= Not applicable. 

SNL/NM = Sandia National Laboratories/ 
New Mexico. J = Concentration is an estimate. 

= Background value not calculated. = Information not available . 

• ~ r 

~ 
en 
~ 

>en 
en 
m en 
en 

~ 
~ 
t7 en 
en 
en 

~ -0 
VJ 
N 

~ 



RISK ASSESSMENT FOR DSS SITE 1032 8/25/2003 

Table 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1032 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than 

SNUNM or Equal to the 
Maximum Background Applicable SNUNM BCF Is COCa 
Activity Activity Background (maximum Bioaccumulator?b 

coc (pCi/g} (pCi/g)a Screening Value? aquatic) (BCF >40) 

Cs-137 NO (0.036} 0.079 Yes 3,oooc Yes 
Th-232 0.71 1.01 Yes 3,oooc No 
U-235 ND (0.21) 0.16 No 9ooc Yes 
U-238 0.503 1.4 Yes 900C Yes 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Supergroup. . 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown 

in parentheses. 

NMED 
pCi/g 
SNUNM 

Table7 

= New Mexico Environment Department. 
= Picocurie(s) per gram. 
= Sandia National Laboratories/New 

Mexico. 

Radiological COCs for Ecological Risk Assessment at DSS Site 1 032 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than 

SNUNM or Equal to the 
Maximum Background Applicable SNUNM BCF Is COCa 
Activity Activity Background (maximum Bioaccumulator?b 

coc (pCi/g) (pCi/g)a Screening Value? aquatic) (BCF >40) 

Cs-137 NO (0.036) 0.079 Yes 3,oooc Yes 
Th-232 0.71 1.01 Yes 3,oooc No 
U-235 NO (0.21) 0.16 No 9ooc Yes 
U-238 0.503 1.4 Yes 900C Yes 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. SNUNM = Sandia National Laboratories/New 
COC = Constituent of concern. Mexico. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown 

in parentheses. 
NMED =New Mexico Environment Department. 
pCVg = Picocurie(s) per gram. 
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v. Fate and Transport 

The primary releases of COCs at DSS Site 1 032 occurred to the subsurface soil as a result of 
the discharge of waste water from Building 6610 to the septic tanks, seepage pit, and outfall. 
Wind, water, and biota are natural mechanisms of COC transport from the primary release 
point. However, because waste water was discharged to the subsurface soil, wind and surface 
water are considered to be of low significance as transport mechanisms at this site. 

Water at DSS Site 1032 is received as precipitation (approximately 8.1 inches annually 
[NOAA 1990]) that will either evaporate at or near the point of contact, infiltrate into the soil, or 
form runoff. Infiltration at the site is enhanced by the sandy texture of the soil. However, 
because it is estimated that 95 to 99 percent of the annual precipitation in this area is lost 
through evapotranspiration, the depth of percolation of water into the soil is limited, and the 
potential for further downward movement of COCs through leaching is low. Because depth to 
groundwater at the site is approximately 500 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely small. 

COCs can enter the food chain through uptake by plant roots. COCs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, COCs can be transported from 
the site by the movements of the organisms that contain them or other surficial transport 
mechanisms. However, because DSS Site 1032 occupies only a very small area (less than 
1 acre) with limited vegetative cover, food chain transport is expected to be of low significance 
at this site. 

COCs at DSS Site 1 032 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and nonradiological analytes. The nonradiological 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 selena
amino acids in plants). Radiological COCs will undergo decay to stable isotopes or radioactive 
daughter elements. However, because of the long half-life of the radiological COC (U-235), the 
aridity of the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms is expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at DSS Site 1032 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. Both of the organic COCs (2-butanone and toluene) may be lost through 
volatilization, with subsequent degradation in the air. 

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1032. COCs 
at this site include organic analytes, as well as radiological and nonradiological inorganic 
analytes. For the reasons detailed above, wind and biota are considered to be of low 
significance as potential transport mechanisms at this site. Surface water may be of moderate 
significance. Significant leaching in the subsurface soil is unlikely, and leaching into the 
groundwater at this site is highly unlikely. The potential for transformation of inorganic 
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Table 8 
Summary of Fate and Transport at DSS Site 1032 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

constituents is low, and loss through decay of the radiological COC is insignificant because of 
its long half-life. For the organic COGs, loss through volatilization and eventual degradation 
may be of moderate significance. 

VI. Human Health Risk Assessment 

V1.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

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

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

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COG 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), the NMED, arid the DOE to determine whether further 
evaluation and potential site cleanup are required. Nonradiological COG 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. 
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VJ.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 032. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1032 has been designated with a future land use scenario of industrial (DOE et at. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both non radiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to groundwater are considered. Depth to groundwater at DSS Site 
1 032 is 500 feet bgs. No intake routes through plant, meat, or milk ingestion are considered 
appropriate for either the industrial or residential land use scenarios. Figure 1 shows the 
conceptual model flow diagram for DSS Site 1 032. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 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 below. ~, 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and used 
to calculate risk attributable to background in Sections Vl.6.2 and V1.7. Only the COGs that 
were detected above the corresponding SNUNM maximum background screening levels or did 
not have either a quantifiable or a calculated background screening level were considered in 
further risk assessment analyses. 

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

V1.4.2 Results 

Tables 4 and 6 show DSS Site 1032 maximum COG concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, two constituents were measured at concentrations 
greater than the corresponding background screening values. Four constituents do not have 
quantified background screening concentrations. Two nonradiological COGs were organic 
compounds that do not have corresponding background screening values. 

For the radiological COGs, one constituent (U-235} exhibited an MDA value greater than its 
background value. This value was conservatively used in the risk assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 9 (nonradiological) and 10 (radiological) list the COGs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COGs in Table 9 were obtained from the Integrated Risk Information System 
(IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), 
and the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000}. Dose conversion factors (DCFs) used in determining the excess TEDE 
values for radiological COGs 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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
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Table 9 
Toxicological Parameter Values for DSS Site 1032 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg-d} Confidences (mg/kg-d} Confidences (mg/kg-day)'1 

Inorganic 
Arsenic 3E-4c M - - 1.5E+Oc 
Chromium, total 1.5E+Oc L - - -
Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
2-Butanone 6E-1c L 2.9E-1c L -
Toluene 2E-1c M 1.1 E-1c M -

8 Confidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

CToxicological parameter values from IRIS electronic database (EPA 2003). 
droxicological parameter values from NMED December 2000. 
eToxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
DSS 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mglkg-day)"1 

NMED 

RfDinh 
RfDO 
SFinh 
SFO 

r 

= Drain and Septic Systems. 
= U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
=Integrated Risk Information System. 
= Milligram(s) per kilogram per day. 
= Per milligram per kilogram per day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic .reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Information not available. 

r 

SFinh 

(mglkg-day)!1 

1.5E+1c 
-
-
-
-
-

-
-

Cancer 
Classb ABS 

A 0.03d 
D 0.01d 
D 0.1d 
D O.Q1d 
D o.o1d 
D 0.01d 

D 0.1d 
D 0.1d 
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Table 10 
Radiological Toxicological Parameter Values for DSS Site 1032 COCs Obtained from 

RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

nonradiological COCs and associated background for industrial and residential land use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix 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 upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the 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 is industrial for this site, risk and TEDE values for a 
residential land use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 11 shows an HI of 0.02 for the DSS Site 1032 nonradiological COCs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
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Table 11 
Risk Assessment Values for DSS Site 1032 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Arsenic 5.3 0.02 3E-6 0.24 1 E-5 
Chromium, total 19.1 J 0.00 - 0.00 -
Cyanide 0.02095b 0.00 - 0.00 -
Mercury 0.00741 J 0.00 - . 0.00 -
Selenium 0.163 J 0.00 - 0.00 -
Silver 0.0442b 0.00 - 0.00 -
2-Butanone 0.0499 0.00 - 0.00 -
Toluene 0.000431 J 0.00 - 0.00 -

Total 0.02 3E-6 0.24 1E-5 

aEPA 1989. 
bMaximum concentration is one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Concentration is an estimate. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

for nonradiological COGs. Table 12 shows that for the DSS Site 1032 associated background 
constituents, the HI is 0.02 and the estimated excess cancer risk is 3E-6 for the designated 
industrial land use scenario. 

Contribution from the direct gamma exposure pathway is included for the radiological COGs. 
For the industrial land use scenario, a TEDE was calculated for an individual on the site, which 
results in an incremental TEDE of 7.2E-3 millirem (mrem)/year (yr). In accordance with EPA 
guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (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 DSS Site 1032 for the 
industrial land use is well below this guideline. The estimated excess cancer risk is 6.3E-8. 

For the residential land use scenario nonradiological COGs, the HI is 0.24 and the estimated 
excess cancer risk is 1 E-5 (Table 11 ). The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (EPA 1991) 
generally recommends that inhalation not be included in a residential land use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 
12 shows that for the DSS Site 1032 associated background constituents, the HI is 0.2 and the 
estimated excess cancer risk is 1 E-5. 
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Table 12 
Risk Assessment Values for DSS Site 1032 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentrationa Hazard Cancer 
coc (mg/kg) Index 

Arsenic 4.4 0.02 
Chromium, total 15.9 0.00 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.02 

aoinwiddie September 1997, Southwest Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Background value not calculated. 

= Information not available. 

Risk 
3E-6 
-
-
-
-
-

3E-6 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E-5 
0.00 -

- -
- -
- -
- -

0.20 1E-5 

For the radiological COGs, the incremental TEDE for the residential land use scenario is 
1.9E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998} for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for the residential land use scenario for DSS Site 1 032 is well below 
this guideline. Consequently, DSS Site 1032 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 1.9E-7. The excess cancer risk from 
the nonradiological COGs and the radiological COGs 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, "Establishment of Cleanup Levels for CERCLA 
[Comprehensive Environmental Response, Compensation, and Liability Act] Sites with 
Radioactive Contamination," (EPA 1997b). This summation is tabulated in Section Vl.9, 
"Summary." 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the nonradiological COGs under the industrial land use scenario, the HI is 0.02, which is 
lower than the numerical guideline of 1 suggested in the RAGS (EPA 1989). The excess 
cancer risk is estimated at 3E-6. NMED guidance states that cumulative excess lifetime cancer 
risk must be less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is 
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below the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both industrial and 
residential land use scenarios. Assuming the industrial land use scenario, the HI is 0.02 for 
nonradiological COCs and the estimated excess cancer risk is 3E-6. 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 may therefore 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 (HQ) of 0.00. The incremental HI is 0.00 and there is no 
estimated incremental cancer risk for the industrial land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs, considering 
an industrial land use scenario. 

For the radiological COCs under the industrial land use scenario, the incremental TEDE is 
7.2E-3 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrern/yr. The 
incremental estimated excess cancer risk is 6.3E-8. 

The calculated HI for the nonradiological COCs for the residential land use scenario is 0.24, 
which is below the numerical guidance. The estimated excess cancer risk is 1 E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ), thus, the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. For background concentrations of the nonradiological COCs, the HI is 
0.2 and the estimated excess cancer risk is 1 E-5. The incremental HI is 0.04 and there is no 
estimated incremental cancer risk for the residential land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COGs considering a 
residential land use scenario. 

The incremental TEDE from the radiological components under a residential land use scenario 
is 1.9E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 1.9E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1032 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the OU 1295 SAP (SNUNM 
October 1999) and FIP (SNUNM November 2001 ), and the DOOs contained in these two 
documents are appropriate for use in risk assessments. The data from soil samples collected 
at effluent release points are representative of potential COC releases to the site. The 
analytical requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1032. 

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. Because the COGs are found in 
surface and near-surface soil, and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 
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An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COG concentrations are used to provide 
conservative results. 

Table 9 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), and the Technical Background Document for Development of Soil Screening 
Levels (NMED December 2000). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, 2002b, 2002c). Because of 
the conservative nature of the RME approach, uncertainties in toxicological values are not 
expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health for the industrial land use scenario in established numerical guidance. 

The HI for the nonradiological COGs is within the acceptable range for human health under the 
residential land use scenario when compared to established numerical guidance. Although 
the estimated excess cancer risk is slightly above the NMED guideline for the residential land 
use scenario, a comparison of the maximum arsenic COC concentration (5.3 milligrams 
[mg]/kilogram [kg]) to both the background screening value (4.4 mg/kg) and the range of 
arsenic background concentrations (0.033 to 17 mg/kg) indicates that the maximum 
concentration is most likely part of the background population. In addition, the calculated 
incremental excess cancer risk is zero. Thus, considering the background screening value, the 
range of background concentrations and the incremental estimated excess cancer risk, the 
maximum arsenic concentration is not indicative of contamination. 

For radiological COGs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (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 conclusion reached. 

Vl.9 Summary 

DSS Site 1 032 contains identified COGs consisting of some 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show thaffor the industrial land use scenario, the HI (0.02) is significantly 
less than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 

AU8..Q3/WP/SNL03:rs5354 D-21 840858.01 08/25/03 3:39 PM 



RISK ASSESSMENT FOR DSS SITE 1032 8/25/2003 

3E-6; thus,' excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land use scenario (Bearzi January 2001 ).· The incremental HI is 0.00, and there is 
no incremental excess cancer risk for the industrial land use scenario. The incremental risk 
calculations indicate insignificant risk to human health for the industrial land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land use scenario the HI (0.24) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-5. 
Thus, excess cancer risk was slightly above the acceptable risk value provided by the NMED 
for a residential land use scenario (Bearzi January 2001 ). The incremental HI is 0.04, and there 
is no incremental excess cancer risk for the residential land use scenario. The incremental risk 
calculations indicate insignificant risk to human health for the residential land use scenario. 

Although the estimated excess cancer risk is slightly above the NMED guideline for the 
residential land use scenario, a comparison of the maximum arsenic COC concentration 
(5.3 mg/kg) to both the background screening value (4.4 mg/kg) and the range of arsenic 
background concentrations (0.033 to 17 mg/kg) indicates that the maximum concentration is 
most likely part of the background population. In addition, the calculated incremental excess 
cancer risk is zero. Thus, considering the background screening value, the range of 
background concentrations, and the incremental estimated excess cancer risk, the maximum 
arsenic concentration is not indicative of contamination. 

The incremental TEDE and corresponding estimated cancer risk from radiological COGs are 
much lower than EPA guidance values; the estimated TEDE is 7.2E-3 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 incremental estimated cancer risk value is 6.3E-8 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 1.9E-2 mrem/yr with an associated 
risk of 1.9E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1032 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 13. 

Table 13 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 6.3E-8 6.3E-8 
Residential 0.0 1.9E-7 1.9E-7 

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

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (CO PEGs) in the soil at DSS Site 1032. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment. Initial components of NMED's decision tree (a discussion of DOOs, data 
assessment, and evaluations of bioaccumulation as well as fate and transport potential) are 
addressed in previous sections of this report. Following the completion of the scoping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk 
assessment, whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment also are used as recommended by the EPA (1998) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

V11.2.1 Data Assessment 

As indicated in Section IV (Tables 5 and 7), constituents in soil within the 0- to 5-foot depth 
interval that were identified as COGs for this site were as follows: 

• Cyanide 
• Mercury 
• Selenium 
• Silver 
• U-235 

Organic analytes detected in soil within the 0- to 5-foot depth interval were as follows: 

• 2-Butanone 
• Toluene 
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Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Mercury 
• Selenium 
• U-235 

8/25/2003 

It should be noted, however, that as directed by the NMED (March 1998), bioaccumulation for 
inorganic constituents is assessed exclusively based upon maximum reported bioconcentration 
factors (BCFs) for aquatic species. Because only aquatic BCFs are used to evaluate the 
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be 
overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs also 
are expected to be of low significance; however, loss of organic COPECs may occur through 
volatilization. 

Vl1.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment was deemed necessary to 
predict the potential level of ecological risk associated with the site. 

Vl1.3 Risk Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative in order to ensure that ecological risks are not 
underpredicted. 

Components within the risk assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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Vll.3.1 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of expo~ure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment and provides the introduction 
to the risk evaluation process. Components that are addressed in this section include a 
discussion otecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not 
duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

DSS Site1 032 is less than 1 acre in size. The site is located in an area dominated by grassland 
habitat. The site is unpaved and open to use by wildlife. No threatened or endangered species 
are known to occur at this site (IT February 1995), and no surface-water bodies, seeps, or 
springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in soil. It is assumed that direct uptake of COPECs from soil is the major route of 
exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure modeling 
for the wildlife receptors is limited to the food and soil ingestion pathways and external 
radiation. Because of the lack of surface water at this site, exposure to COPECs through the 
ingestion of surface water is considered insignificant. Inhalation and dermal contact are also 
considered insignificant pathways with respect to ingestion (Sample and Suter 1994). 
Groundwater is not expected to be affected by COCs at this site.-

V/1.3.1.2 CO PEGs 

Discharges of waste-water effluent from the septic system of Building 6610 is the 
primary source of COPECs at DSS Site 1032. COPECs identified for this site are listed in 
Section Vll.2.1 and include both inorganic and organic analytes. One radiological COPEC 
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(U-235) was also identified. The inorganic analytes (including U-235) were screened against 
background concentrations and those that exceeded the approved SNUNM background 
screening levels (Dinwiddie September 1997) for the area were considered to be COPECs. 
All detected organic analytes were included as COPECs. Nonradiological inorganic 
constituents that are essential nutrients, such as iron, magnesium, calcium, potassium, and 
sodium, were not included in this risk assessment as set forth by the EPA (1989). In order to 
provide conservatism, this ecological risk assessment was based upon the maximum soil 
concentrations of the COPECs measured in the upper 5 feet of soil at this site. Tables 5 and 7 
present maximum concentrations for the COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was 
limited to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (1 00 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (1 00 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (1 00 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 14 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in surface 
soil samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 
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Table 14 

Exposure Factors for Ecological Receptors at DSS Site 1 032 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg/day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 

(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1 1 1.73E-2 Rodents: 100% 
( Speotyto cunicu/aria) Strigiformes ( + Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy {1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
eEPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
1Dunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
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For th~ radiological dose-rate calculations, the deer mouse was modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235. Internal and external dose rates to the deer mouse and 
the burrowing owl are approximated using modified dose-rate models from DOE (1995) as 
presented in the ecological risk assessment methodology document for the SNUNM ER Project 
(IT July 1998). Radionuclide-dependent data for the dose-rate calculations were obtained from 
Baker and Soldat (1992). The external dose-rate model examines the total-body dose rate to a 
receptor residing in soil exposed to radionuclides. The soil surrounding the receptor is 
assumed to be an infinite medium uniformly contaminated with gamma-emitting radionuclides. 
The external dose-rate model is the same for both the deer mouse and the burrowing owl. The 
internal total-body dose-rate model assumes that a fraction of the radionuclide concentration 
ingested by a receptor is absorbed by the body and concentrated at the center of a spherical 
body shape. This provides for a conservative estimate for absorbed dose. This concentrated 
radiation source at the center of the body of the receptor is assumed to be a "point'' source. 
Radiation emitted from this point source is absorbed by the body tissues to contribute to the 
absorbed dose. Alpha and beta emitters are assumed to transfer 100 percent of their energy to 
the receptor as they pass through tissues. Gamma-emitting radionuclides transfer only a 
fraction of their energy to the tissues because gamma rays interact less with matter than do 
alpha or beta emitters. The external and internal dose-rate results are summed to calculate a 
total dose rate from exposure to U-235 in soil. 

Table 15 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 16 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vl1.3.3 Ecological Effects Evaluation 

Table 17 provides benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of DSS Site 1032. 

VIJ.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 18 presents the results of these comparisons. 
HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 
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Table 15 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1032 

Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
COPEC Transfer Factor Transfer Factor Transfer Factor 

Inorganic 
Cyanide O.OE+08 O.OE+08 O.OE+08 

Mercury 1.0E+Ob 1.0E+Oc 2.5E-1d 
Selenium 5.0E-1b 1.0E+0c 1.0E-1b 
Silver 1.0E+Ob 2.5E-1e 5.0E-3b 
Organic' 
2-Butanone 2.6E+1 1.4E+1 3.7E-8 
Toluene 1.0E+0 1.8E+1 1.3E-5 

8 No data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. · 

bNCRP January 1989. 
coefault value. 
dBaes et al. 1984. 
estafford et al. 1991. 
'Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations are based upon the relationship of the transfer factor to the Log K0w value of compound. 

COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 
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Table 16 
Media Concentrationsa for COPECs at DSS Site 1032 

Soil Plant Soil Deer Mouse 
COPEC (maximum)a Foliageb lnvertebrateb Tlssuesc 

Inorganic 
Cyanide 2.1 E-2d O.OE+O O.OE+O O.OE+O 
Mercury 7.4E-3e 7.4E-3 7.4E-3 5.9E-3 
Selenium 8.0E-2d 4.0E-2 S.OE-2 1.9E-2 
Silver 4.4E-2d 4.4E-2 1.1 E-2 4.5E-4 
Organic 
2-Butanone S.OE-2 1.3E+0 6.8E-1 1.1 E-7 
Toluene 4.3E-4e 4.3E-4 7.8E-3 1.6E-7 

aln mg/kg. All biotic media are based upon dry weight of the media. Soil concentration measurements 
are assumed to have been based upon dry weight. Values have been rounded to two significant digits 
after calculation. 
bproduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dAnalyte not detected. Maximum concentration is one-half the detection limit. 
eEstimated value. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
mg/kg = Milligram(s) per kilogram. 
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Cyanide 
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2-Butanone 

Toluene 

8 ln mg/kg soil dry weight. 
bEfroymson et al. 1997. 
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Table 17 

Toxicity Benchmarks for Ecological Receptors at DSS Site 1032 

Mammalian NOAELs Avian NOAELs 
Test Deer Test 

Plant Mammalian Species Mouse Avian Species 
Benchmarka,b Test Speciesc,d NOAELd,e NOAELe,t Test Speciesd NOAELd,e 

- rath 68.7 126 - -
0.3 rat 0.03 0.06 mallard 0.0064 
0.3 mouse 13.2 14.0 Japanese quail 0.45 
1 rat 0.2 0.391 screech owl 0.44 
2 rat 17.8i 34.8 - -

- rat 1,771 3,464 - -
200 mouse 26 27.5 - -

csody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted). 
dSample et al. 1996, except where noted. 
eln mg/kg body weight per day. 

~ 

Burrowing 
Owl 

NOAELe,g 

-
0.0064 
0.45 
0.44 
-

-
-

1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.273 kg. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 2003) and an uncertainty factor of 0.2. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s). 
LOAEL = Lowest-observed-adverse-effect level. 
mg = Milligram(s). 
mg/kg/d = Milligram(s) per kilogram per day. 
NOAEL = No-observed-adverse-effect level. 

= Insufficient toxicity data. 
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Table 18 
HQs for Ecological Receptors at DSS Site 1 032 

Deer Mouse Deer Mouse 
HQ HQ 

COPEC Plant HQ (Herbivorous) (Omnivorous) 
Inorganic 
Cyanide - 5.2E-7 5.2E-7 
Mercury (orqanic) 2.5E-2 1.9E-2 1.9E-2 
Mercury (inorganic) 2.5E-2 8.4E-5 8.4E-5 
Selenium 8.0E-2 1.6E-2 2.4E-2 
Silver 2.2E-2 2.0E-4 1.3E-4 
Organic 
2-Butanone - 5.9E-5 4.5E-5 
Toluene 2.2E-6 2.5E-6 2.3E-5 

HI a L __ 1.3E-1 _l 3.6E-2 I - 4.3E-2 I --------

aThe HI is the sum of individual HQs. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI =Hazard index. 
HQ = Hazard quotient. 

= Insufficient toxicity data available for risk estimation purposes. 
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None of the HQs for this site exceeded unity. Because of a lack of sufficient toxicity 
information, HQs for plants could not be determined for cyanide and 2-butanone. For the 
same reason, HQs for the burrowing owl could not be determined for cyanide, silver, 
2-butanone, and toluene. As directed by the NMED, His were calculated for each of the 
receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor). 
None of the His exceeded unity; the maximum HI is 0.13 for plants. 

Tables 19 and 20 summarize the internal and external dose-rate model results for U-235 for 
the deer mouse and burrowing owl, respectively. The total radiation dose rate to the deer 
mouse is predicted to be 5.4E-6 rad/day and that for the burrowing owl is 4.1 E-6 rad/day. 
The dose rates for the deer mouse and the burrowing owl are less than the benchmark of 
0.1 rad/day. 

Vll.3.5 

Table 19 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at DSS Site 1032 

Maximum 
Activity 

Radionuclide ~Cilg) 

U-235 ND (0.20) 
Total Dose 

DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 

Total Dose 
(radlday) 

5.4E-6 
5.4E-6 

ND =Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 

Table 20 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at DSS Site 1032 

Maximum 
Activity 

Radionuclide ~Cilg) 

U-235 ND (0.20) 
Total Dose 

DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 

Total Dose 
(rad/day) 

4.1 E-6 
4.1 E-6 

ND = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 

Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS Site 1032 
resulting from assumptions used in calculating risk that could overestimate or underestimate 
true risk presented at the site. For this risk assessment, assumptions are made that are more 
likely to overestimate exposures and risk rather than underestimate them. These conservative 
assumptions are used to be more protective of the ecological resources potentially affected by 
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the site. Conservatisms incorporated into this risk assessment include the use of maximum 
analyte concentrations measured in soil to evaluate risk, the use of wildlife toxicity benchmarks 
based upon NOAEL values, and the incorporation of strict herbivorous and strict insectivorous 
diets for predicting the extreme HQ values for the deer mouse. Each of these uncertainties, 
which are consistent among each of the site-specific ecological risk assessments, is discussed 
in greater detail in the uncertainty section of the ecological risk assessment methodology 
document for the SNUNM ER Project (IT July 1998). Further, it should be noted that of the four 
inorganic COPECs, only mercury was detected, and the exposure estimates for this 
nondetected analyte is conservatively based upon one-half of the detection limit. In addition, 
the maximum concentrations of mercury and toluene were estimated values. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 are primarily related to those inherent in the radionuclide-specific data. Radionuclide
dependent data are measured values that have their associated errors. The dose-rate models 
used for these calculations are based upon conservative estimates of receptor shape, radiation 
absorption by body tissues, and intake parameters. The goal is to provide a realistic but 
conservative estimate of a receptor's internal and external exposure to radionuclides in soil. 
Further, these dose estimates are conservatively based upon the detection limit of U-235, which 
was not detected above the MDA at the site. 

Because no HQs greater than unity were predicted, and because these HQs are based upon 
conservative estimations of exposure and toxicity, the potential for ecological risks at DSS 
Site 1032 is expected to be very low. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1032 were estimated through a risk assessment that 
incorporated site-specific information, when available. All HQ and HI values predicted for the 
COPECs at this site were found to be less than unity. Analysis of uncertainties associated with 
these predicted values indicate that they are more likely to overestimate actual risk rather than 
underestimate it. Based upon this final analysis, the potential for ecological risks associated 
with DSS Site 1032 is expected to be very low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

8/25/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base . 
. Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 SWMUIAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995): Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. , 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and ''Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 

AU9.Q3/WP/SNL03:rs5354.doc D•43 840858.01 09/1 0/03 4:28 PM 



RlSK ASSESSMENT FOR DSS SITE 1032 8/2512003 

Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT =time over which exposure is averaged. 

(1) 

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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a 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 only, 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 Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

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

C *IR*CF*EF*ED J =~s ______________ _ 

s BW*AT 

AU9-03/WP/SNL03:rs5354.doc D-44 840858.01 09/10/03 4:28PM 



RISK ASSESSMENT FOR DSS SITE 1032 8/25/2003 

where:.· 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

. I = Cs *IR*EF*ED*(YvFor jpEF) 

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
C8 = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ __ 

a BW*AT 

D8 =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

8/25/2003 

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): 

where: 

C *IR*EF*ED I =~w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 

IRi =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 chemicals with a Henry's Law constant greater than 1 x1 o-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Dehlult Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 35Qa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,95oa.b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3Jyr) 7,300d,e 10,9508 

Mass Loading for Inhalation g/m3 1.36 E-Sd 1.36 E-Sd 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
{k_g/yr). NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
8 SNUNM (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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365 day/yr 
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70 Adulta,b 
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1.36 E-Sd 

16.5C 

101.8b 
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to human health under both the industrial and residential land-use scenarios, 
and (2) that there are no ecological risks associated with these sites. 
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1.0 PROJECT BACKGROUND 

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

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 1 01 sites, facilities, or systems {Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1 001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 1 01 systems included on 
the 1996 list was still in existence, or had ever existed. 

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1 091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28,2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1033: BUILDING 6631 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1033, the Building 6631 septic 
system. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1033. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6631 septic system, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment, and septic system discharges are now directed to the City of Albuquerque sewer 
system. 

Review and analysis of all relevant data for DSS Site 1 033 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1033 is proposed for an NFA decision based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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}. 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site1033 is located in SNUNM Technical Area (TA)-111 on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1}. DSS Site 1033 is situated approximately 1.2 miles southeast of the entrance to 
TA-111 and is on the northwest side of Building 6631 (Figure 2.2.1-2}. The abandoned septic 
system consisted of a septic tank connected to a distribution box that emptied to a drainfield 
consisting of four drain lines (Figure 2.2.1-2) approximately 70 feet in length. Construction 
details are based upon site inspections and backhoe excavations of the system. 

The surface geology at DSS Site 1033 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1 033, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
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thickness with a preferred east-west orientation, and have moderate to low hydraulic 
conductivities (SNUNM March 1996}. Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). Most of the area immediately surrounding DSS Site 1033 is unpaved, 
and no storm sewers are used to direct surface water away from the site. 

The site lies at an average elevation of approximately 5,425 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 499 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002}. The nearest production wells to DSS Site 1033 are KAFB-4, approximately 
3.9 miles to the northwest, and KAFB-11, approximately 4.1 miles to the northeast. The nearest 
groundwater monitoring well is MWL-BW1, approximately 0.76 mile northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6631 was constructed in 1959 (SNUNM March 
2003} and is currently known as the controls facility for the Climatic Test Facility (Building 6630), 
the Acoustical Test Facility (Building 6640) and the Complex Wave Test Facility (Building 6610). 
It is assumed the Building 6631 septic system was constructed at the same time. Because 
operational records are not available, the investigation of the site was planned to be consistent 
with other DSS site investigations and to sample for the COCs most commonly found at similar 
facilities. 

In June 1991, Building 6631 was connected to an extension of the City of Albuquerque sanitary 
sewer system (Jones June 1991 ). The old septic system line was disconnected and capped, 
and the system was abandoned in-place concurrent with this change (Romero September 
2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 033 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1033 is industrial (DOE et al. September 1995) 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at this site. In August 1992 and August 
1995, waste characterization samples were collected from the septic tank (Investigation 1 ). In 
May 1997, a backhoe was used to physically locate the buried drainfield drain lines at the site 
(Investigation 2). In June 1998 and August 1999, subsurface soil samples were collected from 
two borings in the drainfield area (Investigation 3). Investigations 2 and 3 were required by the 
NMED/HWB to adequately characterize the site and was conducted in accordance with 
procedures presented in the SAP (SNUNM October 1999) and FIP (SNUNM November 2001) 
described in Chapter 1.0. These investigations are discussed in the following sections. 

3.2 Investigation 1-Septic Tank Sampling 

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

On August 17, 1992, and August 3, 1995, as part of the SNUNM Septic System Monitoring 
Program, aqueous and sludge samples were collected from the Building 6631 septic tank 
(SNUNM June 1993, SNUNM December 1995). On August 17, 1992, a sludge sample was 
collected from the septic tank and analyzed for radiological constituents. On August 3, 1995, a 
sludge sample was analyzed at an off-site laboratory for volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), 
metals, and radiological constituents. A fraction of each sample was also submitted to the 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy 
analysis prior to off-site release. The analytical results for these samples are presented in 
Annex A. 

The septic tank was inspected in February 1996 and was found to be dry (Shain August 1996). 

3.3 Investigation 2-Backhoe Excavation 

On May 15, 1997, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1 033 drainfield system. The drainfield was found to have four laterals, 
arranged as shown on Figure 2.2.1-2, with an average drain line depth of 4 feet bgs. No visible 
evidence of stained or discolored soil or odors indicating residual contamination was observed 
during the excavation. No samples were collected during the backhoe excavation at the site. 

AU12-Q3/WP/SNL03:r5437.doc 3-1 840857.03.01 12101/0311:55AM 



3.4 Investigation 3-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNUNM October 1999) approved by the NMED. On 
June 24, 1998, and again on August 16, 1999, soil samples were collected from two drainfield 
boreholes. Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples 
being collected at DSS Site 1 033. A summary of the boreholes, sample depths, sample 
analyses, analytical methods, laboratories, and sample dates are presented in Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

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

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

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

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. The areas sampled, 
analytical methods, and laboratories used for the DSS Site 1 033 soil samples are summarized 
in Table 3.4-1. · 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 033 are presented and discussed 
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 

VOC analytical results for the four soil samples and one duplicate soil sample collected from the 
two drainfield boreholes are summarized in Table 3.4.2-1. The method detection limits (MDLs) 
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Figure 3.4-1 
Collecting soil samples with the Geoprobe in the DSS Site 1033, Building 6631 

septic system drainfield area. View to the west. August 16, 1999 
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Table 3.4-1 
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1 033, Building 6631 Septic System Soil Samples 

Top of Sampling 
· Number of Intervals in each 

Sampling Borehole Borehole Total Number of 
Area Locations (ft bQs) Soil Samples 

Drainfield 2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 
... L .... 

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
ft = Foot (feet). 
GEL =General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

Total Number of 
Duplicate Analytical Parameters and Analytical 
Samples EPA Methodsa Laboratory 

1 VOCs ERCL, GEL 
EPA Method 8260 

1 SVOCs GEL 
EPA Method 8270 

1 PCBs GEL 
EPA Method 8082 

1 HE ERCL, GEL 
EPA Method 8095 

1 RCRA Metals + Copper ERCL, GEL 
EPA Methods 6000/7000 

1 Hexavalent Chromium GEL 
EPA Method 7196A 

1 Total Cyanide GEL 
EPA Method 9012A 

1 Gamma Spectroscopy RPSD, GEL 
EPA Method 901.1 

0 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples 
Collected 
06-24-98 

06-24-98 

08-16-99 

06-24-98 

06-24-98 

08-16-99 

08-16-99 

06-24-98 

06-24-98 



Table 3.4.2-1 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
June 1998 

(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Numbert> ER Sample ID Depth (ft) 
600397 6631-DF1-BH1-6-S 6 
600397 6631-DF1-BH1-11-S 11 
600396 6631-DF1-BH1-11-DU 11 
600397 6631-DF1-BH2-6-S 6 
600397 6631-DF1-BH2-11-S 11 

Quality Assurance/Quality Control Samples (f.!g/L) 
600396 6631-DF1-TB NA 
600397 6631-DF1-EB NA 
600397 6631-DF1-TB NA 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU =Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDL = Method detection limit. 
f.!g/kg = Microgram(s) per kilogram. 
f.!Q/L = Microgram(s) per liter. 
NA = Not applicable. 

VOCs 
(EPA Method 8260a) 

(f.!g/kg) 

Methylene Chloride 
ND (1) 
ND (1) 

ND (0.25) 
ND (5.2) 
ND (1.1) 

2.9 
ND (0.5) 
ND (0.5) 

ND() =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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for the VOC analyses are presented in Table 3.4.2-2. No VOCs were detected in the soil 
samples collected from the drainfield boreholes. One VOC, methylene chloride, a common 
laboratory contaminant, was detected in the trip blank (TB) associated with these samples. 

SVOCs 

SVOC analytical results for the four soil samples and one duplicate soil sample collected from 
the two drainfield boreholes are summarized in Table 3.4.2-3. The MDLs for the SVOC 
analyses are presented in Table 3.4.2-4. Two SVOCs, phenanthrene and pyrene, were 
detected in the duplicate sample collected at 11 feet in borehole 6631-DF1-BH1 and no SVOCs 
were detected in any of the other samples from this site. 

PCB analytical results for the four soil samples and one duplicate soil sample collected from the 
two drainfield boreholes are summarized in Table 3.4.2-5. The MDLs for the PCB analyses are 
presented in Table 3.4.2-6. No PCBs were detected in the samples collected from the drainfield 
boreholes. 

HE Compounds 

High explosive (HE) compounds analytical results for the four soil samples and one duplicate 
soil sample collected from the two drainfield boreholes are summarized in Table 3.4.2-7. The 
MDLs for the HE analyses are presented in Table 3.4.2-8. No HE compounds were detected in 
the samples collected from the drainfield boreholes. 

RCRA Metals. Copper. and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals plus copper, and hexavalent 
chromium analytical results for the four soil samples and one duplicate soil sample collected 
from the two drainfield boreholes are summarized in Table 3.4.2-9. Soil samples were analyzed 
for copper because an elevated concentration of copper was detected in the sludge sample 
collected in August 1995. The MDLs for the metals analyses are presented in Table 3.4.2-1 0. 
None of the metal concentrations detected in these samples exceed the corresponding NMED
approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the four soil samples and one duplicate soil sample collected 
from the two drainfield boreholes are summarized in Table 3.4.2-11. The MDLs for the cyanide 
analyses are presented in Table 3.4.2-12. Cyanide was detected at a concentration of 0.211 J 
milligrams/kilogram (kg) in the sample collected at 11 feet from borehole 6631-DF1-BH2. 
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Table 3.4.2-2 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
June 1998 

(On- and Off-Site Laboratories) 

EPA Method 826oa 
Detection Limit 

Analyte (J.,LQ/kQ) 
Acetone 2.2-26 
Benzene 0.25-5.2 
Bromodichloromethane 0.24-5.2 
Bromoform 0.27-5.2 
Bromomethane 0.67-5.2 
2-i3utanone 2.1-26 
Carbon disulfide 1-5.2 
Carbon tetrachloride 0.22-5.2 
Chlorobenzene 0.25-5.2 
Chloroethane 0.72-5.2 
Chloroform 0.24-5.2 
Chloromethane 0.43-5.2 
Dibromochloromethane 0.21-5.2 
1, 1-Dichloroethane 0.2-5.2 
1,2-Dichloroethane 0.23-5.2 
1,1-Dichloroethene 0.25-5.2 
cis-1,2-Dichloroethene 0.25-5.2 
trans-1,2-Dichloroethene 0.19-5.2 
1,2-Dichloropropane 0.23-5.2 
cis-1 ,3-Dichloropropene 0.25-2.6 
trans-1,3-Dichloropropene 0.22-5.2 
Ethylbenzene 0.23-10 
2-Hexanone 4.4-52 
Methylene chloride 0.25-5.2 
4-Methyl-2-pentanone 2.9-26 
Styrene 0.22-5.2 
1,1,2,2-Tetrachloroethane 0.46-5.2 
Tetrachloroethane 0.23-10 
Toluene 0.22-5.2 
1,1,1-Trichloroethane 0.18-5.2 
1,1,2-Trichloroethane 0.24-5.2 
Trichloroethane 0.27-5.2 
Vinyl acetate 1.8 
Vinyl chloride 0.4-5.2 
Xylene 0.62 
o-Xylene 2.1-10 
p-,xylene,m-Xylene 3.1-16 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.lQ/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.4.2-3 
Summary of DSS Site 1 033, Building 6631 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes SVOCs (EPA Method 8270a) (ua/ka) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
600396 6631-DF1-BH1-6-S 6 
600396 6631-DF1-BH1-11-S 11 
600396 6631-DF1-BH1-11-DU 11 
600396 6631-DF1-BH2-6-S 6 
600396 6631-DF1-BH2-11-S 11 

Quality Assurance/Quality Control Samples (ua/L 
600396 6631-DF1-EB NA 

Note: Values in bold represent detected SVOCs. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH 
OF 
DSS 
DU 
EPA 
EB 
ER 
ft 

=Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Duplicate sample. 
=U.S. Environmental Protection Agency. 
= Equipment blank. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 

Phenanthrene Pvrene 
NO (170) NO (170) 
NO (170) ND(170) 

230 J (338 220J(33s. 
NO (170) NO (170) 
NO (170) NO (170) 

NO (5) NO (5) 

ID 
J() =The reported value is greater than or equal to the MDL but is less than the practical 

MDL 
llg/kg 
llg/L 
NA 
NO() 
s 
svoc 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
=Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory) 

EPA Method 82703 

Detection Limit 
Analyte (J.tg/kg) 

Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo(a)anthracene 170 
Benzo(a)pyrene 170 
Benzo(b )fluoranthene 170 
BenzoJg,h,i)perylene 170 
Benzo(k)fluoranthene 170 
Benzoic acid 330 
Benzyl alcohol 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chlorobenzenamine 330 
bis(2-Chloroethoxy)methane 170 
bis(2-Chloroethyl)ether 170 
bis-Chloroisopropyl ether 170 
4-Chloro-3-methylphenol 170 
2-Chloronaphthalene 170 
2-Chlorog_henol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene. 170 
m,p-Cresol 170 
o-Cresol 170 
Dibenz( a,h )anthracene 170 
Dibenzofuran 170 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 170 
1 ,4-Dichlorobenzene 170 
3,3' -Dichlorobenzidine 830 
2,4-Dichlorophenol 170 
Diethylphthalate 170 
2,4-Dimethylphenol 170 
Dimethylphthalate 170 
Di-n-butyl phthalate 170 
Dinitro-o-cresol 170 
2,4-Dinitrophenol 330 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 170 
Di-n-octyl phthalate 170 
1 ,2-Diphenylhydrazine 170 
bis(2-Ethylhexyl) phthalate 170 
Fluoranthene 170 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 1033, Building 6631 Septic System Confirmatory Soil Sampling 

SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Lim it 

Analyte (J.tg/kg) 
Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
lndeno(1 ,2,3-c,d)IJYrene 170 
lsophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitrobenzene 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodipropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1 ,2,4-Trichlorobenzene 170 
2,4,5-Trichlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
J.tg/kg = Microgram(s} per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes PCB 
Record Sample (EPA Method 8280a) 

Numberb ER Sample ID Depth (ft) (J.tg/kg) 
602761 B6631-DF1-BH1-6-S 6 ND 
602761 B6631-DF1-BH1-11-S 11 ND 
602761 B6631-DF1-BH2-6-S 6 ND 
602761 B6631-DF1-BH2-6-DU 6 ND 
602761 B6631-DF1-BH2-11-S 11 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
J..lg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

Table 3.4.2-6 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte {~/kg) 

Aroclor-1 016 1.22 
Aroclor-1221 2.82 
Aroclor-1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor-1260 0.943 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J..lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.4.2-7 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
June 1998 

(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth {ft) 
600397 6631-DF1-BH1-6-S 6 
600397 6631-DF1-BH1-11-S 11 
600396 6631-DF1-BH1-11-DU 11 
600397 6631-DF1-BH2-6-S 6 
600397 6631-DF1-BH2-11-S 11 

Quality Assurance/Quality Control Samples (J..lg/L) 
600397 6631-DF1-EB 11 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot {feet). 
HE = High explosive{s). 
ID =Identification. 
j..lg/kg = Microgram{s) per kilogram. 
j..lg/L = Microgram{s) per liter. 
ND =Not detected. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
June 1998 

(On- and Off-Site Laboratories) 

EPA Method 83303 

Detection Limit 
Analyte (mg/kg) 

2-Amino-4,6-dinitrotoluene 0.0066-0.13 
4-Amino-2,6-dinitrotoluene 0.0055-0.1 
1 ,3-Dinitrobenzene 0.0041-0.074 
2,4-Dinitrotoluene 0.0062-0.24 
2,6-Dinitrotoluene 0.0065-0.28 
Nitrobenzene 0.0052-0.17 
2-Nitrotoluene 0.0078-0.15 
3-Nitrotoluene 0.0011-0.15 
4-Nitrotoluene 0.0011-0.13 
HMX 0.0053-0.13 
Pentaerythritol tetranitrate 0.0075-0.34 
RDX 0.0097-0.18 
1 ,3,5-Trinitrobenzene 0.0066-0.1 
2,4,6-Trinitrotoluene 0.0057-0.28 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
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Table 3.4.2-9 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
June 1998 and August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
600397,602761 6631-DF1-BH1-6-S 6 

600397,602761 6631-DF1-BH1-11-S 11 

600396 6631-DF1-BH1-11-DU 11 

600397, 602761 6631-DF1-BH2-6-S 6 

602761 6631-DF1-BH2-6-DU 6 
600397, 602761 6631-DF1-BH2-11-S 11 

Background Concentration-Southwest Area 
Supergroupc 
Quality Assurance/Quality Control Samples (~g/L) 

600397 _l6631-DF1-EB 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EB = Equipment blank. 

NA 

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

Arsenic Barium 
3.2 190 J 

3 120 J 

2.99 98.5 

3.7 210 J 

NS NS 
3.2 100 J 

4.4 214 

NO (3.4) IND (4) 

J = Analytical result was qualified as an estimated value. 

Metals (EPA Method 6000n000/7196N) (m ~/kg) 

Cadmium 
0.12J(0.16) 

0.26 

0.0841 J 
(0.486) 

0.11 J (0.16) 

NS 
0.15J(0.17) 

0.9 

NO (0.23) 

Chromium 
k;hromium (VI) Copper Lead Mercury Selenium Silver 

7.6 ND (0.034) 5.2 5.6 ND (0.041) 0.38J NO 
(1.2) (0.041) 

7.8 NO (0.0337) 6.6 6.5 ND (0.042) 0.45J NO 
(1.3) (0.042) 

6.17 NS 5.87 4.63 NO (0.0173) NO (0.07) NO 
(0.031) 

5.8 NO (0.0339) 4.1 4.6 NO (0.04) 0.38 J NO (0.04) 
(1.2) 

NS NO (0.0339) NS NS NS NS NS 
8.1 NO (0.0338) 6.4 6.9 0.086 J NO (0.31) NO 

(0.17) (0.042) 
15.9 1 18.2 11.8 <0.1 <1 <1 

NO (8.5) NS NO (~.~) I NO (0.23)_l~~-~1~~) IND (0.23) 
---

J() 

MDL 
tJ.g/L 
mg/kg 
NA 
NO() 
NS 
s 

(5.7) 

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

= Method detection limit. 
= Microgram(s) per liter. 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Not sampled. 
= Soil sample. 



Table 3.4.2-10 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
June 1998 and August 1999 

(On- and Off-Site Laboratories) 

EPA Method 6000/7000/7196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.149-Q.63 
Barium 0.0166-0.53 
Cadmium 0.01 04-Q.042 
Chromium 0.0365-0.74 
Chromium (VI) 0.0337-Q.034 
Copper 0.066-1 
Lead 0.0339-Q.32 
Mercury 0.0173-0.042 
Selenium 0.07-Q.32 
Silver 0.031-Q.042 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.4.2-11 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

{Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012N) 

Numberb ER Sample ID Depth (ft) (mg/kg) 
602761 6631-DF1-BH1-6-S 6 NO (0.138) 
602761 6631-DF1-BH1-11-S 11 ND (0.139) 
602761 6631-DF1-BH2-6-S 6 ND (0.136) 
602761 6631-DF1-BH2-6-DU 6 NDl0.138l 
602761 6631-DF1-BH2-11-S 11 0.211 J (0.497 

Note: Values in bold represent detected total cyanide. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
OF 
DSS 
DU 
EPA 
ER 
ft 

=Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Duplicate sample. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. ID 

J() = The reported value is greater than or equal to the MDL but is less than the 

mg/kg 
MDL 
ND () 
s 

practical quantitation limit, shown in parentheses. 
= Milligram(s) per kilogram. 
= Method detection limit. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 

Table 3.4.2-12 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

{Off-Site Laboratory) 

EPA Method 9012Aa 
Detection Limit 

Analyte (m_illkgl 
Total Cyanide 0.136-0.139 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Radionuclides 

Gamma spectroscopy results for the four soil samples and one duplicate soil sample collected 
from the two drainfield boreholes are summarized in Table 3.4.2-13. No activities above 
NMED-approved background activities were detected in any sample analyzed. However, 
although not detected, the minimum detectable activities (MDAs) for uranium-235 and 
uranium-238, in the four samples analyzed by the SNUNM RPSD Laboratory, exceeded the 
background activities because the standard gamma spectroscopy count time for soil samples 
(6,000 seconds) was not sufficient to reach the NMED-approved background activities 
established for SNUNM soil. Even though the MDAs may be slightly elevated, the values are 
still very low, and the risk assessment outcome for the site is not significantly impacted by their 
use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the four soil samples collected from the two 
drainfield boreholes are presented in Table 3.4.2-14. No gross alpha or beta activities greater 
than the New Mexico-established background (Miller September 2003) were detected in any of 
the samples. These results indicate no significant levels of radioactive material are present in 
the soil at the site. 

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These included duplicate samples, equipment blank (EB) and TB samples. 
Typically, samples were shipped to the laboratory in batches of 20, so that any one shipment 
might contain samples from several sites. Aqueous EB samples were collected at an 
approximate frequency of 1 per 20 samples and sent to the laboratory. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. Aqueous TB 
samples were used for VOC analysis only and were included in every sample cooler containing 
VOC soil samples. The analytical results for the EB and TB samples appear only on the data 
tables for the last site sampled in any one shipment, although the results were used in the data 
validation process for all the samples in that batch. 

An aqueous TB was included in the sample cooler containing the VOC soil samples sent to 
SNUNM ER Chemistry Laboratory and in the sample cooler containing the duplicate VOC soil 
sample sent to General Engineering Laboratories, Inc. (GEL) in June 1998. As shown in 
Table 3.4.2-1, methylene chloride was detected in the TB sample sent to GEL. Methylene 
chloride is a common laboratory contaminant and may not be indicative of contamination. 

A set of aqueous EB samples was collected following completion of soil sampling in the 
Building 6631 drainfield in June 1998. These EB samples were analyzed for the same 
constituents as the soil collected at that time (including VOCs, SVOCs, HE compounds, and 
RCRA metals plus copper). No VOCs, SVOCs, HE compounds, or metals were detected in any 
of the EB samples. 
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Table 3.4.2-13 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
June 1998 

(On- and Off-Site Laboratories) 

Sample Attributes Activity (EPA Method 901.1 a) (pCi/g) 
Record Sample Cesium-137 

Numberb ER Sample ID Depth (ft) Result 
600398 6631-DF1-BH1-6-S 6 ND (0.0325) 

600398 6631-DF1-BH1-11-S 11 ND (0.0298) 

600396 6631-DF1-BH1-11-DU 11 ND (0.0131) 

600398 6631-DF1-BH2-6-S 6 ND (0.0342) 

600398 6631-DF1-BH2-11-S 11 ND (0.0339) 
Background Activity-Southwest Area Supergroupd 0.079 

Note: Values in bold exceeded background soil activities. 
aEPA November 1986 
bAnalysis requesVchain-of-custody record. 
crwo standard deviations about the mean detected activity . 
dDinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 

Error<: 

--
--
--
--
--

NA 

Thorium-232 
Result Error<: 

ND (0.136) --
0.681 0.383 
0.902 0.119 
0.636 0.325 
0.756 0.392 
1.01 NA 

NO ( ) = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S =Soil sample. 

= Error not provided for nondetect results. 

Uranium-235 
Result Error<: 

NO (0.224) --
NO (0.225) --
ND (0.0687) --
NO (0.240) --
NO (0.235) --

0.16 NA 

Uranium-238 
Result Error<: 

NO (3.22) --
NO (3.18) --
ND (0.394) --
NO (3.46) --
NO (3.44) --

1.4 NA 



Table 3.4.2-14 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Number!> ER Sample ID Depth (ft) Result 
600396 6631-DF1-BH1-6-S 6 8.58 
600396 6631-DF1-BH1-11-S 11 8.77 
600396 6631-DF1-BH2-6-S 6 10.1 
600396 6631-DF1-BH2-11-S 11 15.8 

Background Activityd 17.4 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
NA = Not applicable. 
pCi/g = Picocuries per gram. 
S = Soil sample. 

Errore Result Errore 
2.98 22.3 3.87 
3.15 21.6 3.79 
3.8 17.1 3.67 

4.19 22.9 4.07 
NA 35.4 NA 

As shown in Tables 3.4.2-1, 3.4.2-3, 3.4.2-5, 3.4.2-7, 3.4.2-9, 3.4.2-11, and 3.4.2-13, to assess 
the precision and repeatability of sampling and analytical procedures, duplicate soil samples 
(designated 'DU') were collected and analyzed at the on- and off-site laboratories for VOCs, 
SVOCs, PCBs, HE compounds, RCRA metals plus copper, hexavalent chromium, cyanide, and 
radionuclides by gamma spectroscopy. 

As shown in Tables 3.4.2-1 and 3.4.2-7, VOC and HE compound concentrations in samples 
6631-DF1-BH1~11-S and duplicate sample 6631-DF1-BH1-11-DU, collected from the same 
sampling interval, all VOCs and HE compounds were nondetect. As shown in Tables 3.4.2-5 
and 3.4.2-11, PCB and cyanide concentrations in samples 6631-DF1-BH2-6-S and duplicate 
sample 6631-DF1-BH2-6-DU, collected from the same sampling interval, were nondetect. 

As shown in Table 3.4.2-3, no SVOCs were detected in the sample 6631-DF1-BH1-11-S. 
However, phenanthrene and pyrene were detected at concentrations of 230 J micrograms 
(Jlg)/kg and 220 J Jlg/kg in the duplicate sample 6631-DF1-BH1-11-DU. The analytical results, 
as shown in Tables 3.4.2-9 and 3.4.2-13, for RCRA metals plus copper concentrations and 
radionuclides by gamma spectroscopy for soil sample 6631-DF1-BH1-11-S and duplicate 
sample 6631-DF1-BH1-11-DU are comparable. 

All laboratory data were reviewed and verified/validated according to Data VerificationNalidation 
Level 3, Rev. 0 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
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(SNUNM December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). Annex B contains the data 
validation reports for the samples collected at this site. The data are acceptable for use in this 
NFA proposal. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessments are sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1033. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1033, the Building 6631 septic system, is based upon 
the COGs identified in the soil samples collected from beneath the drainfield at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1033 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals plus copper, hexavalent chromium, and radionuclides. SVOC compounds phenanthrene 
and pyrene were detected in the duplicate soil sample 6631-DF1-BH1-11-DU, and cyanide was 
detected in a soil sample collected from the 11-foot interval from borehole 6631-DF1-BH2-11-S. 
No VOCs, PCBs, HE compounds, or hexavalent chromium were detected in any of the soil 
samples collected at this site. None of the eight RCRA metals plus copper were detected at 
concentrations above the approved maximum background concentrations for SNUNM 
Southwest Area Supergroup soils (Dinwiddie September 1997). When a metal concentration 
exceeded its maximum background screening value or the nonquantifiable background value, it 
was carried forward in the risk assessment process. None of the four representative gamma 
spectroscopy radionuclides were detected at activities exceeding the corresponding background 
levels. However, the MDA values for most of the U-235 and U-238 analyses exceed the 
background activities. Finally, no gross alpha/beta activities were detected above the New 
Mexico-established background levels (Miller September 2003) at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system drainfield. Possible secondary release mechanisms include the uptake 
of COGs that may have been released to the soil beneath the drainfield (Figure 4.2-1 ). The 
depth to groundwater at the site (approximately 499 feet bgs) precludes migration of potential 
COGs into the groundwater system. The potential pathways to receptors include soil ingestion, 
dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex C 
provides additional discussion on the fate and transport of COGs at DSS Site 1 033. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1033. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1033 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
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Historical Activities Current and Future Activities 
I 

Primary Primary Secondary 
Contaminant Release Sources 

~-

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Sourcesa Mechanism Mechanism Receptors 

0 Percolation 
to Vadose Zone 

L Dermal Contact 0 
Water 

I lngestionb 0 0 

~ II Soil 
I 

I (.,) I I I I Dermal Contact I e1o 
Septic System Release of Hazardous - SVOCs: Phenanthrene, Dust 

Air 
Effluent Constituents to Soil Pyrene ____,I 1 Emissions 1 l I lngestionb/ 

Inhalation I e1o 
Metals: Mercury, Selenium, 
Silver 

Cyanide 

Radionuclides: 
U-235, U-238 

I II 
Dermal Contact 0 

Direct External I e1o Irradiation 

~estion 
b 

I e1o 

LEGEND I 
~ Uptake~Biota ~ 010 and Foo Chain Biota c Ingestion/Uptake I 

e Major Exposure a Primary source activities no Transfers 

0 Minor or no Exposure longer conducted. 
b For Flora, ingestion = uptake 

840857.03010000/A41 c Pathway not applicable to human receptors 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1033, Building 6631 Septic System 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1033, Building 6631 Septic System 

Number of 
COC Tvoe Samplesa 

VOCs 5 
SVOCs 5 

5 
PCBs 5 
HE 5 
RCRA Metals + Copper 5 
Hexavalent Chromium 4 
Cyanide 5 
Radio nuclides Gamma Spectroscopy 5 
(pCi/g) 5 

Gross Alpha 4 
Gross Beta 4 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COGs 
Greater than 
Background 

None 
Phenanthrene 

Pyrena 
None 
None 
None 
None 

Cyanide 
U-235 
U-238 
None 
None 

Maximum 
Background 

Limit/Southwest Maximum 
Area Supergroupb Concentrationc 

(mg/kg) (mg/kg) 
NA NA 
NA 0.230 
NA 0.220 
NA NA 
NA NA 
NA NA 
NA NA 
NA 0.211 

0.16 NO (0.240) 

1.4 NO (3.46) 
NA NA 
NA NA 

cMaximum concentration is either the maximum amount detected or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mg/kg) 
NA 

0.114 
0.112 

NA 
NA 
NA 
NA 

0.0973 
NC1 

NC1 

NA 
NA 

--

Number of 
Samples Where 

Background 
Concentration 

Exceeded9 

None 
1 
1 

None 
None 
None 
None 

1 
4 
4 

None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
9 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
9Miller September 2003. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s}. 
MDA =Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA =Not applicable. 
NC = Not calculated. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
The inhalation pathway is included because of the potential to inhale dust. The dermal pathway 
is included because of the potential for receptors to be exposed to the contaminated soil. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex C provides 
additional discussion of the exposure routes and receptors at DSS Site 1 033. 

4.3 Site Assessment 

Site assessment at DSS Site 1 033 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex C 
discusses the risk assessment performed for DSS Site 1 033 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 033 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1 033. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1033 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because SVOCs, metals, cyanide, and radionuclides are present, above 
background, or nonquantified background it was necessary to perform a human health risk 
assessment analysis for the site, which included all COGs detected. Annex C provides a 
complete discussion of the risk assessment process, results, and uncertainties. The risk 
assessment process provides a quantitative evaluation of the potential adverse human health 
effects from constituents in the site's soil by calculating the hazard index (HI) and excess cancer 
risk for both industrial and residential land-use scenarios. 

The HI calculated for the COGs at DSS Site 1033 is 0.08 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.08. There is no quantifiable or 
incremental excess cancer risk for DSS Site 1 033 COGs under an industrial land-use setting. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
(Bearzi January 2001 ). Thus, the excess cancer risk for this site is below the suggested 
acceptable risk value. Both the incremental HI and excess cancer risk are below NMED 
guidelines. 
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The HI calculated for the COGs at DSS Site 1033 is 0.27 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COG risk (without rounding}, is 0.27. There is no 
quantifiable or incremental excess cancer risk for DSS Site 1 033 COGs for a residential land
use setting. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001 ). Thus, the excess cancer risk for this site is below the 
suggested acceptable risk value. Both the incremental HI and incremental excess cancer risk 
are below NMED guidelines. 

For the radiological COGs, two of the constituents (uranium-235 and uranium-238} had an MDA 
or reported value greater than the corresponding background values. The incremental total 
effective dose equivalent (TEDE) and corresponding estimated cancer risk from radiological 
COGs are much lower than U.S. Environmental Protection Agency (EPA) guidance values; the 
estimated TEDE is 1.2E-2 millirem (mrem)/year (yr) for the industrial land-use scenario. This 
value is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 1997a). The 
corresponding incremental estimated cancer risk value is 1.4E-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 3.0E-2 mrem/yr with an associated risk of 4.0E-7. 
The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). Therefore, DSS Site 
1033 is eligible for unrestricted radiological release. 

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

Scenario 
Industrial 
Residential 

Table 4.3.2-1 
Summation of Radiological and Non radiological Risks from 
DSS Site 1033, Building 6631 Septic System Carcinogens 

Nonradiological Risk Radiological Risk 
0.0 1.4E-7 
0.0 4.0E-7 

DSS = Drain and Septic Systems. 

Total Risk 
1.4E-7 
4.0E-7 

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

4.3.2.2 Ecological 

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

All COGs at DSS Site 1 033 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 033 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1 033, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1033 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

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

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1033 is proposed for an NFA 
decision according to Criterion 5, which states, ''the SWMU/AOC has been characterized or 
remediated in accordance with current applicable state or federal 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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ANNEXA 
DSS Site 1033 

Septic Tank Sampling Results 



Attachment 1 

Sandia National Laboratories 
Septic System Monitoring Program 

1992 Report 

Building 6631 



Building 6631 
Area 3 

Sample 10 No. SNLA008585 
Tank 10 No. NAN 

On August 17, 1992, a sludge sample was collected from the septic tank serving 

Building 6631. During review of the radiochemistry data, the following items were noted: 

• 226Ra was measured at 0.935 pCi/mL, which does not exceed the inv.estigation 
level (ll.,) calculated during this monitoring effort. However, this measurement 
exceeds the U.S. Department of Energy (DOE) derived concentration guideline 
(DCG) of 0.5 pCi/mL. A more sensitive technique for assaying 226Ra may be 
warranted. 

• 
214Pb was measured at 0.401 pCi/mL, which is above the IL calculated during 
this monitoring effort. No other 238U progeny was measured above the IL, 
which may indicate high radon levels at the site. The level of 214Pb was less 
than 0.1 percent of its DGC limit 

• 
212Pb was measured at 0.473 pCi/mL, and 208Tl was measured at 0.154 pCi/mL. 
These findings suggest above background levels of 232Th exist at this location. 
The 212Pb (3.1 percent) level was within DOE DCG constraints. 208T1 is not 
regulated under DOE DCG. 

AlJWP/6-93f.)NL:R2792-7C/17 



Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Actinium-228 

Bismuth-212 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

ND = Not Detected 
NA = Not Applicable 

I 

Results of Septic Tank Analyses 
(Sludge Sample) 

6631 A-3 

NRN 

8/17/92 

SNLA008585 

Measured 
Concentration 

1E+1 

2E+1 

1E+1 

2E+1 

3E+1 

OE+1 

1 E+1 

3E+1 

-3E-01 I 
0.551 (0.7) 

0.246 (<0.751) 

0.403 (0.5i 

<0.0185 (<0.467) 

0.124 (0.1} 

0.473 (0.5j 

0.401 (0.4} 

0.935 (<0.5 1 7) 

<0.332 (<0.618) 

0.154 (0.3) 

" 

±2 Sigma 
Uncertainty Units 

2E+1 pCilg 

4E+1 pCilg 

2E+1 pCilg 

3E+1 pCiiQ_ 

2E+1 pCilg 

3E+1 pCilg 

2E+1 pCilg 

3E+1 pCilg 

3E-01 I pCill 

0.0337 (0.2) pCilmL 

0.0384 pCi/mL 

0.0212 (0.2) pCi/mL 

NA pCilmL 

0.313 (2) pCilmL 

0.0252 (0.1} pCi/mL 

0.0208 (0.2} pCi/mL 

0.128 pCi/mL 

NA pCi/mL 

0.01 04 (0.1) pCilmL 

Note: Values in parenthesis are measurements reported by Enseco/RMAL in pCi/g (wet 
weight). 

ALNIP/6·93r.;NL:R2792-7C!l8 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: 6631 

Sample 10 Number: 024398 '· 

Date Sampled: B-03-95 

Percent Moisture: Various• 

Detection Umlt NM Discharge COA Discharge 
Parameter (Method) Result (DL} Llmlf' Limite Comments 

Volatflil Organics (8260) (pg/kg} (pg/kg) (mgiL) (mg/L) 

Methylene Chloride 8J 10 0.1 TTO= 5.0 

Methylene Chloride 5J 10 0.1 TTO= 5.0 ' 
(reanalyses) 

Acetone 90 10 NR NR 

Acetone (reanalyses) 28 10 NR NR 

Trichlorofluoromethane 4J 10 NR TTO= 5.0 

Benzene 3BJ 10 0.01 TTO= 5.0 

Toluelle - 2J 10 0.75 TTO= 5.0 

SemivolatHe Organics (8270) {pg/kg) (pg/kg} (mg!L) (mg/L) 

Phenanthrene 3BJ 330 NR TTO= 5.0 

Fluoranthene 280J 330 NR TTO = 5.0 

Pyrena 270J 330 NR TTO= 5.0 

Benzo(a)Anthracene 340 330 NR TTO = 5.0 

Chrysene 380 330 NR TTO = 5.0 

bis(2·Eihylhexyf)Phthalate 790 330 NR TTO= 5.0 

Benzo(k)Auoranthene 100J 330 NR TTO= 5.0 

Benzo(a)Pyrene 260J 330 0.0007 TTO = 5.0 

lndeno(1,2,3-CO)Pyrene 7BJ 330 NR TTO= 5.0 

Benzo(g,h,i)Perylene 67J 330 NR TTO =5.0 

Pesticides/PCBs (8080} (pg/kg) (jJg/kg} (mg/L} (mg/L) 

4,4' -DOE 14 3.3 NR TTO= 5.0 

Endrin NO X 31 NR TTO= 5.0 

4,4'-DDT NOX 20 NR TTO = 5.0 

Endrin Aldehyde NOX 18 NR TTO= 5.0 

-

Refer to footnotes at end of table. 

AU9-95/WP/SNL:T3816-1/1 301455.221.07.000 12·8·95 3:59pm 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

BuildingiD: 6631 

Sample 10 Number: . 024398 . 
Date Sampled: 8-03-95 

Percent Moisture: Various8 

Detection Umit NM Discharge COA Discharge 
Parameter (Method} Result (DL) Lim!~ Limit• Comments 

Metals (601Gn470} (mglkg] (mglkg) (mgtZ.) {mg/1.) 

Arsenic 7.9 1.0 0.1 2.0 

Barium 150 20.0 1.0 20.0 
' 

Cadmium 3.0 2.5 O.D1 2.8 

Chromium 66.7 10.0 0.05 20.0 

Copper 471 12.5 1.0 16.5 

Lead 68.6 10.0 0.05 3.2 

Manganese 179 1.5 0.2 20.0 

- -
Nickel 39.2 4.0 0.2 12.0 

Selenium 0.46J 0.50 0.05 2.0 

Silver 6.3 5.0 0.05 5.0 

Thallium. 4.0 1.0 NR NR 

Zinc 527 2.0 10.0 28.0 

Mercury 1.8 0.10 0.002 0.1 

Notes: 
a Percent moisture= 3.57 for VOCs; 2.73 for SVOCs. Pesticides and PCBs; and 5.18 for metals. 
b New Me)(ico Water Quality Control Commission Regulations (1990), Section 3-103. 
• City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M- ma)(imum allowable concentration for grab sample. 
B = Analyte detected in method blank. 
X = Elevated detection limit due to PCB interference. 
DL = Detection limit indicated on laboratory report. 
IDL = Instrument detection limit 
J = Estimated concentration of analyte, between DL and IDL 
NO = Not detected above DL indicated. 
NR = Not regulated. 

ALJ9-95/WP/SNL:T3816-112 301455.221.07.000 12-8-95 3:59pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: 6631 .. 

Sample ID Number: 024398 

Date Sampled: 8-03-95 

Percent Moisture: Not Re2orted 

NM ~ischarge . 
Parameter (Method) Result MDA Critical Level Limit" Comments 

Isotopic AnalyseS' (pCVg"' 2-a) (pCilg) (pCVg) (pCVg} 

Tritium 122 ±58 94 46.1 NR 

Plutonium-239/240 0.006 ± 0.013 0.030 0.018 NR 

Plutonlum-238 0.001 ± 0.009 0.025 0.016 NR 

Strontium-SO 0.08 ± 0.01 0.61 0.29 NR 

Thorium-232 0.25:!: 0.07 0.017 0.013 NR 

Thorium-230 0.15 :t 0.05 0.018 0.014 NR 

Thorium-228 - 0.19 ±.0.06 0.034 0.022 NR 

Uranium-238 0.96 ± 0.20 0.020 Q.Q16 NR 

Uranium-2351236 0.038 ± 0.029 0.031 0.022 NR 

Uranium-234 1.51 ± 0.29 0.029 0.020 NR 

Gamma Spectroscopy (pCilg% 2-a) (pCilg} (pCi/g) (pCilg} 

Cesium-137 NO 0.11 0.051 NR 

Cesium-134 NO 0.099 0.046 NR 

Potassium-40 16.7 ± 2.8 0.4 0.14 NR 

Chromium-51 NO 1.10 0.50 NR 

Iron-59 NO 0.30 0.13 NR 

Coban-60 NO 0.11 0.047 NR 

Zirconium-95 NO 0.20 0.090 NR 

Ruthenium-103 NO 0.11 0.051 NR 

Ruthenium-106 NO 0.95 0.43 NR 

Cerium-144 NO 0.49 0.23 NR 

Thallium-208 0.23 ± 0.12 0.10 NL NR 
-

Lead-210 1.33 ± 0.96 1.10 NL NR 

Lead-212 0.83 ± 0.13 0.13 0.059 NR 
., 

Lead-214 0.67 ± 0.15 0.16. -0.077 NR 

Refer to footnotes at end of table • 

.IW9-95NiP/SNL:T3816-2/1 301455.221.07.000 10-12-95 12:17pm 



RESULTS. OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: 6631 

Sample ID Number: 024398 '· 

Date Sampled: 8-03-95 

Percent Moisture: Not ReQQrted 

NM Discharge 
Parameter (Method) Result MDA Critical Level Limit' Comments 

Gamma Spectroscopy (pCVg : 2-a) (pCVg) (pCVg) (pCVg) 

Bismuth-214 0.57 ± 0.24 0.22 NL NR 

Radium-224 2.07:!: 1.46 1.40 NL NR ' 

Aadium-226 0.64 ± 0.13 0.22 0.10 30.o" 

Radium-228 ND 0.60 0.28 30.0' 

Actinium-228 ND 0.60 0.28 NR 

Thorium-231 ND 3.10 1.50 NR 

Thorium-232 - ND 0.60 0.28 NR 

Thorium-234 1.89 ± 0.75 0.98 0.48 NR 

Uranium-235 ND 0.51 0.25 NR 

Uranium-238 1.89 ±0.75 0.98 0.48 NR 

Americium-241 NO 0.12 0.058 NR 

Notes: 
• New Mexico Water Quality Control Commission Regulations {1990), Section 3·103. 
• Tritium analyzed by EMSL-LV-o539-17; isotopic uranium by NAS·NS-3050: plutonium by SL 13028/SL 13033; strontium by 7500-SR; thorium by NAS·NS· 
3004. 
• Analyzed by methOd HASL 300 at Ouanterra, St. Louis. 

I 
• NMWOCCR standard lor Ra-226 + Ra-228 combined in pCi!L 
MDA = Minimum detectable activity. 
NO = Not detected above MDA indicated. 
NR := Not regulated. 

I 
NL = Not listed. 

I 

....... 
AU9-95/WPISNL:T3816-212 301455.221.07.000 10-12·95 12:17pm 
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SAI\1PL£ Fli'\DI:\'GS SUMMA I~ Y 

Sitc: __ ~S'C-L-T--Lcf ............. D"'--L..-F ____ _ 

-\R'COC· 6tJ!J 3 'f t. D:ua Classific:~tion· 

Sample· I l DV I Fraction No. An:~ lysis Qualifiers Comments 

.. ~ [)~ ~ ol. pt_'J 
/ 

~ d ~ 
4c:__,. ~a 

Qd~ ~ ~ 
I I 

Sample No.!Fraction No.- This value is located on the Chain of Custody in the ER S:~mple ld field. 

Analysis- l:se \·a lid test methods provided below or if the result applies to an indi\'idual analyte within a test method. 
use the CAS number from the anal: tical data sheet. 

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

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

Test Methods- Anions_CE, EPA6010. EPA6020. EPA7470'1, EPA8015B. EPAS081. EPA8260. EPA8260-M3. 
EPA8:!70. HACH_ALK. HACH_ N02. H.-;CH_N03. :-..tEKC_HE. PCBRISC 

• :I 

r 
·I 
I 

I 
II 
'i 

I • 
I 



J...JO..>oO<::::::J~I!:J:;1 

SENT sy:xerox Telecopier 7G21 :12~ 4-97 ; 1:33PM : 15036825109 .... 505 884 7689:#10 

G. 

ANALYTICAL RADIOCHEMiSTRY DATA Vi\LJDtATI 
CHECKLIST 

2. Frequency: Dally ____. weekly __ , or 
monthly __ ? 

es 
1. Standard: Independent, certified reference 

material? · 

2. Ingrowth and/or decay: Correct factoro 
applied? 

Planchette loading 

A. U09-?51WPILITCO:"f3:!~9 

-~-----·· -----·- .·--··-. 



~Af\li'LI:. 1:-li'ilJL'<<...~ ::.UMMAI< Y 

Sire: 5/-f D F 

:\R'COC: tOtJ316 D:ua Classification: f)/14,+/ViC-

Sam pie· DV 1/ 

Fracrion No. AnalYsis Qualifiers Comm~nts 

IV 
l! 

cL~" kj !"":. .J_j_J'l.L/~ ..... 0 ~~ - , -, I 

.., h~nZ;- ~ ~ ./ __,... i .:?:. u , 

Qc VtA p _,., ..... .1. ..... ~ ~ I'~ _£) /1 _j}p .-.. .J..A'" ~ ~ 
7 

'· 

Sample No./Fraction No.- This value is Iocared on the Chain ofCusrody in the ER Sample ld field. 

Analysis- Cse \·alid test methods provided below or if the resulr applies to an individual anal~i~ within a resr method. 
use the CAS number from the analytical dara sheer. 

DV Qualifiers- The entry will be taken from the list of\·alid qualifiers and associated comments. If orher qualifi~rs 
nor on the lisr are needed, contact Tina Sanchez to coordinare adding them to the lisr. 

Comments- This is only to be used if a comment associared wirh the qualifier is nor appropriate. needs modification 
because of an unusual circumstance. or addirional clarificarion is warranted. 

Test 1\.-lethods- Anions_CE, EPA6010. EPA6020. EPA 7 470'1. EPA80!58. EPAS081. EP.-\8260. EP.-\8260-M3. 
EPA8270. HACH_ALK. HACH_ N02. H.-1.CH_N03. :--tEKC_HE. PCBRISC 

• 



.. 

ORGANIC DATA ASSESSMENT SUMMARY FORM·· 
(Data Verification/Validation Level 3 DV-3) 

TOP St.-CY 
;:.ev. 0 
t.::ac."'mr:nt C 
Fage 9S :ll 115 • 
July 199.! 

Fage 1 of 13 

SITE: OR PROJECT --~5~T~cf:.._e::D:......I:f----- 7f. SA~PLE IDS ~ n]{, : ;J'/~,? c1~ 
\ NO. OF SAMPLES~ f ANALYTICAL LAB ORA TORY _ ____.~Gz....!:E:--:::L::__ __ 

LAB ORA TORY REPORT # __ ...~....f..:::"b,:...:::0~~~"["'-'..2.=-:~=-
. CASE: NO. r..:l;:l.3. . ..:2si:JO 

~-----------
E,e-·i .:2 9S"- b6.;J.O- XX. X ,EIC-/.;YfS-~ l J(J- XK.X 

/ 

£12.-1.:195-1?$??- XXX I .Efl·/.:29~t,t.31-XXJ< 
> --- / 

/1-12 ca:::. # t ~ t:J 3 9 6 
OAT A ASSeSSMENT SUMtAARY 

Desc:1be problems/qualifications below (Action Items and Areas of Conc:rn) 

VOC SVOC P~STiPCB 
liE 

OTI :::1 ~ ~/1/r~ 
1. HOLDING ,/ ./ IJ/f ........ 

TIMC:S:PRESC:RVA TION 

2. GC.'MS 11\!ST. FE::.FORM. ./ / ._/ 

.;. CALISRATiONS.WINDOWS / .,/ / 

~ cLANKS / ./ 
~ SURROGATES / ~ 
5. MATRIX SPIKE.:Du? / /t:. 

./ • ./ 
/ 

I. LA30nATDr\Y CONTnOL / v .,.,. 
SAMPLES 

8. INTC:RNAL STANDARDS / / ...,/ 

9. COMPOUND / / / 
.IDENTifiCATION 

10. SYSTEM PERfORMANCE ./ / / 
11. OVC:nALL ASSESSMENT / .,/ ,,/ / 

./(check mark)- A.:ceptable: Data had no problems or q!Jalified due to minor problems 
N ~Data qualified due to major problems /llt1- N1rt- .4pplicAble 
X - Problems. but do not affect data . · 
Oualiiiers: J - Estimate' 

I 
UJ - Undetected. estimated 

~~~ . 

J ~~ 
~~~~-~ ~;;:::;;~~~ 

.:.:.. "2·S.: W? SNL:SO?:!O.:.:C.R t 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Le•1el 3 DV-3) 

1-0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samples. 

SW-846, 3rd. ed. 

TC? S.!-C3 ._; 

i=.•n 0 
A::ac!"lme:nr C 
r:age 1C1 cf 115 

J~,;ly ISS.! 

Page 3 of 18 

Other:------------------------------------------------------~-----------

Ust below samples that were over holding time criteria. 

Sample ID VTSn Da:e Analy:::=d Ac!ion 

.,. 
li 
~~------------~~------------~----~~----~------------~/ 

1~~--------------~--------------~----~~.N~--~----------------~ 
I 

" 

NOTe: VTS:=! = Validated time of sample rece 

Were the correct preservatives used? No 0 

L!st below samples that were incorr 

Sample No. Type of Sample Deficiency Ac!ion 

neviewedEy: ~.d~ <{jL//c;"it 
n~~:l· 



TC? 9~.03 
F.e·1. 0 
Ar.ac.'1ment C 
Page 104 of 115 
July 1!?94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

._; 

Page 6 of. 18 

3.3 DDT and Endrin Degradation /'lo f A-ttl/uf/Je b~< 
List below the standards that have a DDT or Endrin breakdown of >20% (or a combined bre of >20%). 

• 

Datemme Standard ID I DDT/Endrin I %Breakdown I Ac:ion / I Affected Samples j; 

I I I L I 
I I I / I I 

I 

I I I L I I 
I I I v I I 

I 

I I I I I 
I 1 L I I i 

' 

3.4 DSC Retention Time Check 

Is the %0 between EV AL A and each ar.alysis (q~ n and .:::m:ir:-;;ation) D::C r:ter.ticn time witr:ir: OC • limits (2% for packed column. 0.3% capillary 10 <0. mm. and i% fer mega:Jor:!? . 

Yes 0 NoD 

o-·,. Sample ID /I DSC %0 I Action 
I 

C:L-

I I I I ' 
i 

/ I I I 
II / I I I 
II .'/ I I I 
For the above criteria ned in Sections 8.1-8.4. check for trans.::-iptionlcalculation errors. 

If errors are faun below with necessary corrections: c 

/ 
/ 

I 

heviewed Ey: ~~ 
Date: <i' / t~ 
............. ·--~ ......... -........... -.. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificatiorv'Validation Level 3 DV-3) 

4_0 INITIAL CALIBRATION 

,. 
TOP 94-03 
R02V 0 
At:ac."'ment C 
Page lOS of ~IS 
July 1994 

Page 7 of 18 

Has initial calibration been periormed as required in the E?A method? Yes B"' No 0 

Were the correc. number of standards used to calibrate the instrument? Yes ~ No 0 

For GC analyses of PC8s and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 lv'tJ f ~ff;,·c-Ah le 

L!st below compounds which did not meet initial calibration criter;a outlined by the E? A method. 

'·~· I I= lnstrJment 10 Date Compound I F. -~,--~ .r-; ,:r.::::w Ac~ion I Samples A;!ected :: 

!l VtJG : -li:---¥-~-!--......!..J:G.:~~_£&l.~~~~~~~~~~~~~~ 

!!~--~~~~~~~~~~~~~ 
ii I 
~------~~~~~~~------~--------~----------~------------~ 
j; I I I 
~~~. ----~-~---~~----~----~------~------~ 

·1 SJ/oc: J11~ ~ 
I I I I 
II !IF · )?/dl ccrd~l 
I I I I 
I I I I 
Check for trans.:riptionlcaic~lation errors. If errors are present. s<.~mmari:::e necessary corrections below: 



r 

.. 
TOP 94-03 # 

Rev.O 
Anac.'lmenl C • 
Page 107 of 115 
July 1594 

6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3} 

6.1 Method:Reagent and Instrument Blanks 

Page 9 of 18 

Has a methoc/reagent blank been analyzed for each set of samples or for every 20 samples of similar rr.airix, 

whichever is more frequent?. Yes 0 No 0 

Has an instrument blank been analyzed at least once every tv;e!ve hours for ::ach GC/ti.S sys:em usee? 

Y::s 0' No 0 

6.2 Field .. Rinse.·Equipment Blanks 

Are there field. rinse/equipment blanks assoc:a;ed with each sampling cay or a: frequency specified in the 

sampling plan. Yes~ No 0 S VtJC-.s tJ#Iy 
L:s; below compounds for which analyses were req:;es:e::: tha! were de!ec:e~ in any of the blar.ks ar.a!y:::ed: • 

I! I I Compound I Cone. I FCL I Samples Afie::ed i 
Daie clank ID ( ) ( ) A.::ion Level l• -··an ! .~t...41 I 

I' /I 

I -rn-t~'fo.£1~£3f:<m-$bl ~f1;:,;;_e~ I .2. 9~21 /.0¢. IV~~ cti£:'1~~ 7: 
I I I I I I 

" L4f u: 
I 
~-~~~~~~ !'73tl!i~IU~ ac S"lrt.<ll li~';;~-ll, I /...20~/if:l cro~ 

I I l . I I' I I I 
I ~ ~~&c : ~K-f£ ~7 lf 711~ I I I I I 

I 

I I I I I I I j I 
I I ·I I I I I I 
POL = Fractical Ouantrtation Limit from E? A Method. 

Note: V~Cs-

• 
Reviewed By: 
Date: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

._; 
TOP 9'·03 
i=ev. 0 
Attac.'lment C 
Page 109 of 115 
J:.lly 199' 

Page 11 of 13 

It surrogate recovery was outside of control limits, were the samples or method blank reanalyzed? 

YesD NoD Not- Alf//c..-kk.. 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 

Are transc:iption:ca!cu!a:ion errors present? Yes 0 No~ 

il yes. note necessary c:::rrec:ions. 



r 

;c;:: ;.:.OJ 
F.ev 0 
A::a::::::~enl C 
Fage i 12 of 115 
July i!:34 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification!Valication Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

Lis: below the internal s:andard areas of samples or blanks which did not meet criteria. 

Date Sample ID 
lr.ternal 

Out 
A.:::eptable 

F.ange 

Page 14 of 13 

. !..re rete~J5on ti~s of the ir.:emal standards within 30 se·:::~ncs of the associaied caii=:::-a~ion s:andar.:? 

Yes 8' No U 

11.0 TARG~T COMPOUND UST t..NALYT:S 
11.1 GC ·Ms Analysas 

1-.r: i~e reconstructed ion c~r3matog~ams. the' mass s;::e::ic. for the identified com;:JOunds. and the ca:c. sys:e:.1 

prir.:.::;:s in:luced? Yes B' No 0 

Is c:-:romatographic pertorr.:c.nce ac:eptable with respe~ :o: 

Baseline stability? Yes@' No 0 

Resolution? Yes ~ No 0 

Pe=.k shape? Yes 0 No 0 

rul:-s:ale graph {attenuation)? Yes ~ No 0 

• 

• 

• 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Le•1el 3 DV-3) 

·, 
TO? S.!-03 
F.":v 0 
.t..t:ac."lment C 
Page 113 of 115 
July 19;.: 

Page 15 of 13 

Other: ____________________________________________________________________________ __ 

Is the RRT of eac~ reported compound within the limits given in t!'le method of the s~andard F.?.T in the 

continuing calibration? Yes @ No 0 

Are all the ions present in the standard mass spectrum at a relati·;e intensity greater than 1 0'% also present in 

the mass spec:rum? Yes c::(' No 0 

Do sample and s~ancard relative intensities a9ree within 20%? Yes E( No 0 

If no for any of the a:)ove. inCicate be!ow prcblems an: c::alifi:::a~i:.-:s r.:ade :~ _ca:2: 

11.2 GC Analyses 

Arc there any :ransc~ip<icn·calculation errors !Je!'.veen tne raw ca:: and the r::J:>r;:ng i.Jrm 

Yes 0 No U . 

If y:s. review e:rors and necessary c::mec:1ons below: ii errors are :arge 
be necessary. 

Are retention times of sample co ounds wit!'lin the calcul2ted re:ention time windows for both quantr.ation and 

C::lniirmation analysis? Ye No 0 

ation periormed when required by the E?A method? Yes 0 No 0 

Y of the above. reject positive results except for retention time windo·.vs if associated s~andard 
unds are similarly shifted. 

F.eviewed By: 
Date: 



r 

ORGANIC DATA ASSESSMENT SUr.1MARY FORM 
(Data Verification/Validation Lev:! 3 DV-3) 

13.1 Chromatogram Quality 

We~e base!ines s~able? Yes~ No 0 

Were any negative peaks or unusual peaks present? Yes 0 

We~e early eluting peaks resolved to baseline? Yes ~ No 0 

iGP 9~·~3 
r=ev. 0 
A::ac.'"'m'!!'l: C 

Page tlSo! tiS 
July ts;~ 

17 of 13 

:: in::mec: c;:;ar.titatior.s are evide:.t note c:::mections ne·:essary !:e!:·.v: ----------------

·r- ·-, re,.,•·tr-,.;~ .. - ·--··--n l'tm·,,_ ·,.;-,,,..,·on l'tmt'!s) aa"t•·s·-ct tor·''·-· s-mpl- ~'ir···,or:- -:1...; 'or s-,;- s-m...,·,-,...-:: .. •1- -....._- :::·- ~w1d. u.u:~ ... - .. ~ \,..:: .. -:-.. .1 .- 1= ::;•=-· a = -··-.. .,::, C::1 u I - .~. c: t" :' 

--i~·,r.:? V.:s M '!- 0 111.,...-~:..J -. , - _ i'i.,.. 

I! ~J. ~ak:: r.::cessary :::r~e::ions a;;d note below. 

1-l.O TENTATIVELY IDENTIFI!:D COMPOUNDS 

Are Tentatively Identified Compou:1cs (TIC) properly idemiiied with s:an numb::: or 

con:entration. and J qualifier? Yes 0 No 0 

Are the mass spectra for TICs and associated "best mate. - Yes D No 0 

Are any TCL compounds listed as TIC co No 0 

, e reference mass spec:ra with a re:ative intens:ty greater than 10% also 

Yes 0 No 0 

~.:viewed 6y: --'~:::!:..:_;.:.-j..~4=:~~..,.....""\/ 
Cia::: 
,;:_:;.;.: wP s~~ s.:-;::3J.:.:c.:::.t 

• 

• 

• 



SAMPLE Fli'\DI~GS SUMMAI{'r' 

Site: 5/c::/- DF 
-\R'COC tc;o3'tfo D Cl .fi :ua ass1 1ca11on: IVO rt 'iA A/tc_ 

Sam pie· 

I I DV I 
Fraction No. .\nalysis Qualifiers Comments 

I d::?: I ~a~ .. 11/o I \.AI 9 r I' 

Y~ k L-? c. ~ ~7~ 
/ 

Oc ~ ~ ~ 

I I 
/ 

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

Analysis- Cse ,-alid test methods pro\'ided below or if the result applies to an indi\'idual anal:1e within a test method. 
use the CAS number from the analytical data sheet. 

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

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

Test l\lethods- Anions_CE, EPA6010. EPA6020. EP.-\7470'1, EPA80I5B. EPAS081. EPA8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ 1'-!02. H.-\CH_N03. :'1-IEKC_HE. PCBRISC 

~ 
li 
I 
I 
i 
I 

I 
II 
ii 

I 

I 
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lOP 9.!-C3 
Rev 0 
Attac.'lment C 
Page 35 of 11 5 
July 19S4 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

SITE oR PROJECT 5 r c:f D F 
ANALYTICAL LABORATORY GEL 

LAB ORA TORY REPORT # ?506 "b..,2 "iS · 
+Ast c tEAoER ,t !Z c.tJc #: Goa s 9 b 

NO. OF SAMPLES --'/~s:-......:::c·=...:::/~:.-.-____ _ 

Page 1 of 16 

CASE NO. f ;2...2 3 . .;2. 3 0 0 

SAMPLE IDS ----------

E/2.-/:275"- 663/- BH I- 6 -It-s D 

DATA ASSESSMENT SUMMARY 

ICP MERCURY 

1. HOLDING TIMES ./ / 
2. CALIBRATIONS / 
3. BLANKS 7 
4. ICS 7 
5. LCS 7~ 
6. DUPLICATE ANALYSIS 7 / 
7. MATRIX S?IKE / 
8. MSA 

/ 9. S::RIAL DILUTION 

10. SAMPLE VERIFICATION / 
11. OTHER OC / 
12 . OVERALL ASSESSMENT 7 ' 

./ (check mark) - Acceptable 
Other- Ouali1ied: J - Estimate 

UJ - Undetected. estimated 
R - Unusable (analyte may or may not be present) 

REVIEWED BY: ,Ld~L._r7-
DATE REVIEWED: q/'//f <i(" 

AL'2 ·So-! W?.SNL:S0?30.!.!C. R 1 

CYANIDE 

1/A-

• 

• 

• 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94-CJ· 
R&v. 0 
Attachment C 
Page 37 of 115 
July 1SS4 

Page 3 of 16 

1 0 HOLDING TIMES 

L;st holding Hme crrteria used to evaluate samples, Indicating which samples exceed the hol<fong llme-7 
time begins with validated time of sample collection. 

I 
Holding Days Holding Actio/ 

Time Time was 
Parameter Criteria Sample 10 Exceeded 

I 

I I I / I 
I I I I I 7 I. 
I I I I i 7 li I 

I I I I I / II I 

I I I I i(L/ 

il I I I I \ ' '/ ' 
I I I I / u/ A I II 

:I I I I / f/_, / rr.Jf' li 
[; 

I I I/ \///.Dr: II 
I I !}/ ~ ' il 

' ~I 

ll 
I I 1/ : - . li 
I I X i 

,, 
II 

Wer: the correct preservatives us'~ No 0 

List below samples that were incorre • preserved. 

II Sample No. I /Type of Samples I Defic:ency I Action I 
A I I 

/ I· 
/ I 

/ I I I 
I / I I 

/ I I 
/ I I I 

v I I 

J/ .. / ~ /I __L_ 

Reviewed By: £.c_..,..__ /7 ~ 
--~=-~~~~==~~--

Date: <1 /(.1 /z? 
t-!..2-S--! w;::.'SNL:SOP:W4.:C.Rt 

. .__ 



r 

r 

.·: · .... · 

TO? 9~-03 
F.ev.O 
At".achment C 
Fage ~0 of 115 
July 19S4 

3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation Level 3-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes Gf No 0 
Each digestion batch? Yes Gr' No 0 
Each matrix type? Yes 0' No 0 
Both AA and ICP when both are used for the same analyte? Yes 0 
. or 

At the frequency indi~ated in the E?A method or OAPjP? Yes [2( No 0 

·; 

r:age 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemis~ry ar:alysis. 

List analytes dete:ted in method blank samples below. NOTE: For soil samples. be sure to ca.:ulate blank 
values using digestion weights and volumes. 

I 
Preparation Analyte Cone. Required Ae1ion Level · 

~ Date Detection 

l 
Limits 

I I I I I ~~ I 
I I I I ~~ I 
I I I I ~ /,~ I 
I I I ~In~/ o-v I 

I v-~ / I I 
I I ~ 

v I I 
I I ~ I I I I 
I ~ 

..... I I I 
~ 

f I 
Is concentration in the method blank below the detection limit? Yes~ No 0 

I 

I 

I 

Affected samples: -------------------------------

Reviewed By: LL~ Date: <( / i./1 "i5' 

AL"2·~.WP:SNL:S0?30~C.Rl 

• 

• 

• 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

3.3 Field/Rinse/Equipment Blanks 

;::.!'V. 0 
t-::aell:n<:nl C 
;:;,3e,1of115 
J~!y 19S.! 

Page 7 of 16 

Was a field!equipment blank analyzed as required by the E?A method or OAPjP? Yes 0 No~ 

List below analytes detected in the field blanks. NOTE: For soil samples. calculate blank values using 
digestion weights and volumes. 

Collection 
Date Blank 10 Analyte Cone. 

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Required 

li 
r 
II 

Was an ICP interference check sam~le (ICS) analyzed at j.Pe beginning and end of a run or at least twice every 

8 hours? (Not required for Ca. Mg. K, and Na) Yes G" No 0 . ' 

Samples affected: -------------------------------------------------------------

Are the values of the ICS for solution AS within 80-120%n? Yes~ No 0 

II no. is the concentration of AI, Ca. Fe. or Mg lower than in ICS? Yes 0 No 0 Nof AJ>f)~~h le 

Revi:::wed By:_""'""L~=· :.....£.L~~===::::!....· _ 
4 

Date: --~J::ci~·~z~f--::;;~~----7f=Lff'b--~- ~/7')~ 
XtQ'I/tti . 

t-L '2 · ;.!.W? .S~~L:SO? 30-!4C. R 1 



r 
\,. 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

List below any LCS recoveries not within limits. 

Preparation I 
Date Analyte I %R I Action I 

nev. 0 
A::ac.'lm!!nt C 
Page 43 of 115 
July 19;.: 

Page 9 of 16 

Samples Aft~ 
I I I I ------I I I t _v--
I I IAA All _____., I 
I I tff l!t-:JY ~ I 
I I____.. ( ~ I 

I I ------1 1\./ I I 

I ~ I I I 
I~ I I I I 
6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicates analyzed at required frequency? Yes 8"' No 0 

I 
I! 
II 
li 
'I 

Samples affected:------------------------------

Was laboratory duplicate analysis perlormed on field or equipment b!anks? Yes 0 No (;f' 

Samples afiected: ----------------------------------

Is any value for sample duplicate pair <POL and the other value > 1 Ox POL? Yes D No if 
Samples affected: -----------------------------------

Reviewed By: fu A ~Ld= Date: __ ~-'+-/-L'!-'-/..L-7 ~=--------
"'-.-:;: ·S'-:.W P .SNL:S0?30.!.!C.;:; 1 

• 

• 

• 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

lOP S.!-C3 
;;ev 0 

t-::achme:1t C 
?age ~5 of 115 
July 19;4 

Page 11 of 16 

Samples affected:--------------------------------

List below the analytes that do not meet RPD or POL criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

Collection 
Date R?D Control Limit 

'I I I. 

Check for transcription/calculation errors. Briefly summarize errors ~nj associated actions when ca:a quality 
might have been affects. 

8.0 MATRIX SPIKE ANALYSIS 
J 

NOTE: This matrix spike is a predigestionlpredistallation spike. 

A:.. '2-;..: W?."S:.Il:SOPJO~C.t; 1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNa!idation Level 3-DV3) 

7Ci? ;o!-03 

~~:a~ment C 
F~;<?.!iof115 

J:;!y 1S;.! 

Page 13 of 16 

NOTE: If preparation blank spikes are analyzed. evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix etfects or poor digestio~ eHi:::iencies and/or 
problems with matrix spike solution. For example, if matrix spike recovery for selenium is 0% and preparation 
blank spike recovery for selenium is 92%, this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS N 0 f ;4 f f)/c.,., b /e. 
Were duplicate injections present for each sample. including required OC analyses {not require 

done)? Yes 0 No 0 

Samples affected: ---------------------------~---------

Were pos:digestion spikes analyzed lor samples. including OC sam _s? Yes 0 

Were postdigestion spikes analy::::ed at the required concentra·· No 0 

Sam;:Jies affected: 
-------------~L--------------------------

Was a dilution analyzed for samples with ostdigestion spike recovery <40%? Yes 0 NoD 

Samples affected: _____ ~~------------------------------

MSA Analysis (Met d of Standard Additions)-,-MSA is required when serial dilutions are not with ::: 10%. Was 

MSA required fo any sample but not periormed? Yes D No 0 

Are MSA lculations outside the linear range of the calibration curve? Yes 0 NoD 

F.svievved By: Date: _<t=-</'--y..__/.__9...__~-----

• 

• 

• 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-0V3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

10? 94-CJ 
;;ev. 0 
A::achment C 
Fage 49 of 1 ;s 
July 1994 

Page 15 of 16 

Are instrument detection limijs present and verified on a quarterly basis? Yes 0 

Are IDLs present for each analyte and each instrument used? Yes~ No 0 

NoD 

Is the IDL greater than the required detection limits for any analyte? Yes 0 
(If IDL > required detection limits, flag values less than 5xi0L.) 

No Gf' 

Samples affected:---------------------------------

Are IC? lnterelem:nt Correction Factors es~ablished and verified anr.ually? Y:s 0 No 0 

Are IC? Linear Ranges established and verified ouarter1y? Yes 0 No 0 

If no ior any of the above. review problems and resolutions in narra;rve repoll. ------------

11.2 Reporting Requirements 

Were sample results reported down to the POL? Yes ~ No 0 . 
If no. indicate necessary corrections. --------------------------

Were sample results that were analyzed by ICP for Se, Tl. As. or Pb at least 5xiDL? Yes~ No 0 

Were sample w~hts. volumes. and dilutions taken into accou~t wh:n reporting sampie results and detection 

limits? Yes EJ No 0 

Date: _<t.::::...L..../.....:.."1-L/-!.1~8""~------
;..~<-s-;.w;::.SNL:SOP:lO.!..!C.Rl 

• 



SF 200ftFOC (1~7) 

~(5-t7)ioluo 

lnterlllal Lab 
Batch No. 

Dept. No.IMall Stop: §133 MS-1147 

Project/Task Manager: Mike Sandera 
Pro~eet Name: 101 Non-ER Seetlc ·Fields 

Record Center Code: E R/1295/DAT 

Tech Area Ill -----
Room 

ER Sample 10 or 
Sample Location Detal 

ANALYSIS REQUEST ANO CHAIN OF CUSl'ODY 
SARNVR No. 

Contract No.: 

Cllll8 No.: 7223.230 
SMO Authorization 
BUI to: Sandia Natlonal'--:71.aborator\es-:-'""':"'"~---
Suppller Set\'lees, Dept.,----
P.O. Box 5800 MS 0154 

Page 1rer ~~ 
AR/COC· ...... , ,-600397 ~ 

Parameter & Method Requested 

.f . 041255..001 ER·1295-6631..[)F1·BH1-5-S 6 NJA ea.weo750 s AC 300ml .tiC G SA VOCs (8260) 1 

'/, • 041256..001 ER·1296-6631-DF1·BH1·11.S 11 NIA 612o11980910 S A.C 300nl .tiC G SA VOCs (8260) 

'J , 041257..001 ER·1295-6631-DF1-8H2-6-S 6 NIA 61241980930 S A.C 300m 4C G SA VOCs (8260) i 

'/ • 041258-001 ER·1295-6631-DF1-BH2-11.S 11 NIA 61241980945 S AC 300ml 4C G SA VOCs (8260) 
6 • 041255-004 ER·1295-6631-DF1-BHt-6-S 6 NIA 61241980750 s G 125ml 4C G SA RCRA Met+Cu, HE(8330) 
if • 041256-004 ER-129&6631-DF1·BH1·11.S 11 NIA 61241980910 S G. 125ml 4C G SA RCRA Met+Cu, HE(8330) I 

?" , n.t.1?~7..00.t. ER·1295-6631-DF1-BH2~ 6 NIA 61241S80930 S G 1251111 4C G SA RCRA UAf+Cu HFf833n\ I 

i 

loJ·l ~1·~-~' J.~i-1¥~-~ ;~~,, ·~G : R~ I ~4l1rL~i ~~~- L, . L-.~ 1:~- -, t:'-... -1-- I . 9 I : -"2; ... . 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 



ltcv. I 
1\llachmcnl 1\ 
Novcmhcr JII()S 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNAllDATION LEVEL1- DV1) ()~ 11-- f~'/5 

Project leader T()IA.y f(;,yfoa. f Project Name (0 I JJo"' -Ef?. ~{,-c.. Fc·-e (J<; CaseNo: ?Z'Z.'5.t!O 

ARICOC No. _,,___;;6:;;..0_0-=3:;;..<?:._1.._ ___ _ Analyticallab £/lCL --------------------------------- SDG No. JJA ------
/n lhe lables below, mark any informalion lhal is missing or lncorrecl and give an explanation. 

1.0 An d Chain of Custodv Record 
line Com~lete? Resolved? 
No. llem Yes No If no, explain Yes No 
1.1 AU ilsms on COC complete • data entry clerk initialed and dated tJA }Jot a.;p lt' c. a. btQ 
1.2 Container lype(s) correct for analyses requested ,__. 

1.3 Sample volume adequate for tl and lypes of analyses requested .__. 

1.~ Preservative correct for analyses requested -
1.5 Custody records continuous and comJ.>Iele ._...... 

1.6 lab samflle number(stprovlded --
1.7 Condition upcm receipt Information provided --
1.8 Tritium Screen data provided (Rad labs) JJP, J.lqi- _gf.Jp ( ··c...o.lolQ 

Analvtlcallabo' 
line Com~lete? Resolved? 

I 

No. Item Yes. No If no, explain Yes No 
2.1 Data reviewed, signature ,__. 

2.2 Dale samples received --2.3 Method refttrence number(s) complete and correct .__.. 
2.~ Quality control data provided (MB, LCS, LCD, Detection limit) .....-- W "-~>t Ct.AQ(y~ wc·f'k $C.Ab..,.,·f/~t{ ~(u 
2.5 Matrix spike/matrix spike duplicate data provlded(if requested) c..-- JJo~: .-...of ~,~t;l,e,d /o.oAAiy.d CJtA ~~(a~ 
2.6 Narrative provided ....._.... 

2.7 TAT mel IJA IJo f- o.pp Vc: o. I> 4 
2.8 Hold limes mel -
2.9 All requested result data provided ....--

Based on the review, this data package is complele [T'res 0No 

If no, provide : correction request tracking # 

d~1Rol 
and dale correction request was submitted: -------

Dale: 1 { z..b { 0'0 Closed by: -------------- Date: -----Reviewed by: 
{ . -, 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL2-DV2) 

Project Name _...:..(_CJ..;_( _JJ...:..c_vt_-_£_f:-__ 5ee....::z_~_,...:..'"t_h:;,__·ei_d_! ___ _ 
Case Number 7ZZ 3 . 'Z ?o 

Page 1 of 5 

Sample Numbers C:~-t~q>-6~'31-DFt- (8Ht-6J-ft-S J Bf./ Z-6, -tt~ Q~At'l E.~ IZ.'ls--66'!1 -TO/EB 

AR/COC No. pOo3q7 
ARICOC No.----
ARICOC No. __ _ 

ARICOC No. ----

1 0 EVALUATION 

Analytical laboratory __ E_R-_c_L ____ _ 
Analytical laboratory-------

Analytical laboratory-------

Analytical laboratory--------

SDGNo. ___ ~ __ A ______ _ 
SDG No .. ______ _ 

SDG No .. ______ _ 

SDG No .. ______ _ 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis. 

1) Sample volume, container, and 
preservation correct? ...--

r~ 
Holding times met for all 

I -1 I 
samples? 

3) Reporting units appropriate for the }Jot ~I' (,rUl.h(c 
matrix and meet project-specific 

JJA requirements? 

4) Quantitation limit met for all 
samples? -

5) Accuracy 
a) Laboratory control sample s---

accuracy reported and met for 
all samples? 

b) Surrogate' data reported and 
met for all organic samples ......---
analyzed by a gas chroma-
tography technique? 

Reviewed by: 

Date: 

ALJ2-94/SNL :SOP3044B. R1 

I 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL2-DV2) 

Page 2 of 5 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

c) Matrix spike recovery data Stq8-t8 ="-r l"e ,....._( h .-\.~f- ,-...tpu~~f 
reported and met for all 

~ 6.) 
samples for which it was ..--- Ba. . 
requested? 

6) Precision 

a) Laboratory control sample 

precision reported and met for pA 
all samples? 

b). Matrix spike duplicate RPD $t<7B-r8 _:-7 rt s o...(.. l f.. vt.o r rE-P o .--Lui 
data reported and met for all 

h,r (j) 
samples for which it was ----- 50... 
requested? 

7) Blank data Sl<-'2S-t8 -:::7 T va.t"'""s ryo.-~d f:ar 
a) Method or reagent blank data 

Cd, ~9 'a-cl pb ® 
reported and met for all t.--""" 

samples? Wlq8-tf -:7 ;t vo..€.....4 r-etu~ kr C&. 
b) Sampling blank (e.g., field, 

trip, and equipment) data 

reported and met? .....---

8) Narrative included, correct, and 

complete? ...---

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item. give 
SNUNM 10 No. and the analysis, if appropriate, of all samples affected by the finding. 

Reviewed by: 

Date: 

AU2-94/SNL:SOP3044B.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

MDL a:......cl PQL ,~ ~ Lf'l'l6 {S"t?B-ra) : Cd 1 fl_q , ~( Ph. 

cJ .. e.J~ '-- W C\ b o ~ ~ pc;; L t'v<- fJ.. € 1-/'t-o c_ ,vl B r w t'l e- It 1 
AtAA l 'i f~· c_o) y-et lA- l /J hr.r- ho f-l.. ~ T8 ~( E 8 ,.vL ~ fr 

Reviewed by: ., 

Date: 

ALJ2-94/SNL:SOP3044B.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2} 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

:A 

/ 
I ~a /_ 
~ 

lr-!J~Y 
/ p_~ v 
7 

~ 
v 

/ 
Attach continuation sheet tor additional samples 

QUALIFIERS: 

J = Estimated quantity (provide reason) 

8 = Contamination in blank (indicate which blank) 

P = Laboratory precision does not meet criteria 

R = Reporting units inappropriate 

N = There is presumptive evidence of the presence 

of the material 

UJ = The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: 

Date: 

AU2-94/SNL:SOP3044B.R1 

Q = Quantitation limit does not meet criteria 

A = Laboratory accuracy does not meet criteria 

U = Analyte is undetected (indicate which arialyte and 

reason for qualification) 

NJ = There is presumptive evidence of the presence of the 

material at an estimated quantity. 



.~RCOC: 

Sample' 
Fraction No. 

i-rz~s--66:rt-DFt 

81f+·· (!- s 
--6H-UI" ~h !;;~ 

~/-Btrl?"'" ... 

SA;\1PLE FI:--;DJ:\GS St..;MMARY 

Analvsis 

Data Classification: 

DV 
Qualifiers Comments 

Q.....e~; { ,• ~.·e .r s Oc.ff ('1 f-o a ({ 
:r I P2.,,·~' (,·s f.ed ~a. Ca> 

Sample :\o . .'Fraction No.- This value is located on the Chain of Custody in the ER Samri~ ld field. 

Analysis -l"se valid test methods pro,·ided below or if the mult applies to an indi\idual ar.al~te within a test method. 
use the CAS number from the anal~ tical data sheet. 

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

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

Test :\lethods- Anions_CE. EPA6010. EPA60.::!0. EPA 7~i0'1. EPAS0158. EPASOSI. EPA8.::!60. EPA8~60-M3. 
EPAS:::70. HACH_ALK. HACH_l'O.::!. HACH_:\03. ~tEKC_HE. PCBRISC 

R.:\i.:".:l.i b~:-+-{db-..L..-#--+--4-~ ___ Dat.:: __ l/_z 6_( ~-----



5NUNM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY 
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR) 

NCAR No. 951' 09 :t (completed by ERCL QA Officer) 
PART I -INITIATION (completed by originator) 

Description of Nonconformance: 
YJCS A shows Cu-and-Ag·atievels·slightly-above-theirrespective POLLs. ICS-AB-has 
Hg present at twice the amount it should be. LMB shows Cd, Hg, and Pb present at 
levels between the MDL and POL; samples will be reported with a "B" qualifier for 
these elements. MDUP rpd out of criteria for Ba. 

Effect of Nonconformance: 
The Cu and Ag data for the ICS A indicates possible matrix interference for these two 
elements, however, all recovery samples and blanks pass for Cu and Ag, thus any 
matrix effect appears to be minimal. It was determined by examination of a previously 
run batch that the ICAL-B solution used in the preparation of ICS AB was made 
incorrectly, and this is responsible for the high Hg level. Because the source of the 
problem has been found and the problem fixed, no action is necessary for this batch. 
As stated above, the samples will all carry "B" qualifiers for Cd, Hg, and Pb, due to 
their presence in the LMB. The high rpd on the MDUP is most likely attributable to 

~sample-nonhomogeneity, whichis a cormnorrproblerrrwhen-anatyzing soils. - -- - -

Associated Samples: 9807-600303-01,-02, -03; 9806-600397-05, -06, -07, -08; 
9806-600443-05, -06, -07, -08 

Associated Batch #s: Sl9818 
Associated COCs: 600303, 600397, 600443 

PART II- CORRECTIVE ACTION 

Corrective Action Required? DYES 

Describe Corrective Action Required: 
Date(s) for completion of Corrective Actions 

PART Ill- ACCEPTANCE AND APPROVAL ..., -4-. ) 

Llkd~ 11~/ ~..__---.',__-_-_c.iJ_q--
Originator (print) 

/lltlKGte LlJA&t..£8 
ERCL QA Officer (print) 

Signature 

~ :_, 
'§l9llat~ 

PART IV- VERIFICATION OF COMPLETION OR CLOSE OUT 

Comments: 

.llJAc,,e ~ 
ERCL QA Officer (print) 

--? /1\.,- (<'t s 
Date 

···------------



VOC Peer Review Chttk List 

Batch ID: SVO~ -CY.C 

Did BFB Pass? 

Did the JCAL Pass o/oRSD 5.. 30% 

Did the ICAL and CCV pass: 
± 20"/a recoveJY for the individual analytes? 
Calibration Check Compounds in criteria? 
System Performance Check Compounds in criteria? 

Did the blank pass? 

Did the MSIMSD pair pass accuracy and precision and criteria? 

Did LCS pass accuracy criteria? 

Were all IS areas within a factor of 2 of the average area in 
the ICAL 

Did Retention Times remain inside windows for all standards 
and samples? 

Did all surrogates pass criteria for each standard and sample? 

Check for: 
Carry-over contamination 
Correct interpretation of mass spectra 
Errors in data entry, rounding and/or calculations 

Reviewed by: 

Yes/{ 

Yes )f. 

YesK 

Yes¥ 
Yes 

Yes! 

Yes}! 

Yes'){: 

Yes}( 

Yes~ 

YesJlf 

OK~ 
OK~ 07 

Date: 

NoD 

NoD 

NoD 
NoD 
NoD 

NoD 

NoD 

NoD N/AO 

No 0 

NoD 

NoD 



600397 

VOC Peer Review Check List 

Batch ID: S\JDt.-0 3') 

Did BFB Pass? 

Did the ICAL Pass o/oRSD .-:s_ 30% 

Did the ICAL and CCV pass: 
± 20% recOvery for the individual analytes? 
Calibration Check Compounds in criteria? 
System Pcrformanc:e Chedc Compounds in criteria? 

Did the blank pass? 

Did the MS/MSD pair pass accuracy and precision and criteria? 

Did ~cs pass accuracy criteria? 

Were all IS areas within a factor of 2 of the average area in 
theiCAL 

Did Retention Times remain inside v."indows for all standards 
and samples? 

Did all surrogates pass criteria for each standard and sample? 

Check for: 
Cany~rconumnnation 

Correct interpretation of mass spectra 
Errors in data entry. rounding and/or calculations 

Ye~ NoD 

Yes)( NoD 

Yes~O No-,1 S-u- tvcf(' ~ 
Yes No 0 ~ ... ~kv<-
Yes NoD 7~· 

Y d'}l(" No. 0 . 

Ye1 

Yes~ 
Ycs'i 

Yes'rp 

Yes'!J. 

0~ 
0~ 

0~ 

Date: 

NoD 

No 0 

No G 

NoD 

NoD 

N/AO 



600397 

VOC Peer Review Check List 

BatchiD: svo~ -C4C 

Did BFB Pass? Yes/( NoD 

Did the ICAL Pass o/..RSD ~ 30% Yes )f. NoD 

Did the ICAL and CCV pass: 
YesK ± 200.141 recovety for the individual analytes? NoD 

Cah"bration Check Compounds in criteria? Y=i NoD 
System Performance Check Compowtds in criteria? Yes .. NoD 

Did the blank pass? Yes NoD 

Did the MSIMSD pair pass accuracy and precision and criteria? Yes}! NoD 

Did ~CS pass accuracy criteria? Yes'}(: NoD 

Were all IS areas within a factor of2 of the average area in 
theiCAL 

YcsK NoD 

Did Retention Times remain inside windows for all standards 
and samples? 

Yes r: NoD 

bid all surrogates pass criteria for each standard and sample?- ---- ---Yes}! 

Check for: 
Cany-over contamination 
Correct interpretation of mass spectra 
Errors in data enuy, rounding and/or calculations 

OKJf 
OK"' 
0~ 

NoD 

N/A 0 

Date: '1 11~ t~8 



QA Officer Review Checklist 
SNL/NM Environmental Restoration Chemistcy Laboratory 

YES NO Comments 
I. Samples were preserved and handled in accordance with QAPjP and LOPs V" 
2. The appropriate number and type of laboratory QC check samples were analyzed v 
3. Laboratory QC checks met the established acceptance criteria v ~ ~ --y7_. ..{·vc_ 

4. Deviations from analytical methods are documented JI/Jf 
5. Data package is complete, per section 10.4 of the ERCL QAPjP .,., 

Data Package Checklist 

YES NO ~omments 
Date of Issue v 
Case Narrative .r 

Description of data package v 
Index of samples, including sampling ID and laboratory ID v 
Description of any problems encountered in analysis v 
Circumstaoces leading to the use of data qualifiers v 
Type of digestion used for general inorganic analysis of soil samples v 

Analytical results for each sample- must include the parameter name, the parameter 
value; uncertainty value (where applicable}, MDL and PQL, units of measure, data 
qualifier( s ), method of analysis, and analysis date ./ 
Calibration ranges ,/ 
QC Summaries ~ 

Surrogate data v 
Matrix spike or LCS recovery data for accuracy ,/ 
MS/MSD or LCSILCSD for precision v 
Method or reagent blank data ...... 

QA review documentation: v 
QA Officer Review Checklist v 

Electronic copy of the analytical data v 
coc v 
Data Package COC No. ~aa22:~ Rcviewedby~ ~;. ~ Date ¥~/f.f 

, I 

c:\document\ercl\reports\qacheck.doc 
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,(' ' ------, 

DATA VALIDATION-SUMMARY: 

SITEIPROJEC:T: &'P11 ~(tf£cat;K, CASE#: 72 2 ~. G .30 
ARCOC #: (; 02. 7(2 I -, 

# OF SAMPLES: I MATRIX: ~ ?£c:::&<~ 
LAB SAMPLE IDs: q 9 OZb 7 f(' ~ Z 1 . 

LABORATORY: ~C-~o..C:::,e;G~t.-----=-~......,..-=-:c------
LABORATORYREPORT#: Cf 'f0$67~ 

I. HOLDING TIMES/ 
PRESERVATION 

2. CALffiRATIONS 

3. METI-IOD BLANKS 

4. MSIMSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS 

9. TCL COMPOUND 
IDENTIFICATION 

10. ICP INTERFERENCE 
CHECK SAMPLE 

II. ICP SERIAL 
DIT..lJTION 

12. CARRIERICHEM 
TRACER 
RECOVERIF.S 

13. OTHERQC 

C!-ll::CK MARK (v)- ACCEPTABLE 
J - ESTIMATED 
ll - NOT DETECTED 

./ 

/ 

./ 

SHADED CELLS - NOT APPLICABLE 
UJ- NOT DETECTED, ESTIMATED 
R - UNUSABLE 

REVIJ:WED 13Y~~-· ~~ DATE: 

B-2 

• 

./ 

/ 

/ 

I 

./ 

UJ2. 
./ 

~ 

./ 

,/ 

./ 

/ 



Memorandum 

Date: 10/29/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602761 
Case: 7223.230 
Laboratory: GEL 
SDG:9908674 

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

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (PCB 
EP A8082). All compounds were successfully analyzed. 

Qualification was applied to a PCB sample result due to low surrogate recovery. 

Application of the UJ qualifier to equipment blank results (see Surrogate section above) does not affect 
field sample data quality. · 

Holdin2. Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial calibration met acceptance criteria. 

CCV analyses on,S/26/99 at 1845 (Aroclor-1232) and 1904 (Aroclor-1221) exceeded percent difference 
criteria. These CCVs were only associated with the equipment blank sample. The laboratory case 
narrative indicates that these failures indicate a positive bias. Since the sample results were non-detect, 
no results were qualified. 

No target analytes were detected above the reporting limit in the method blanks. 

Surrogates 

Surrogate recovery in sample B6730-DF1-RN-PCB failed to meet acceptance recovery -low. Non-detect 
results for this equipment blank were qualified UJ. 

Note: The laboratory case narrative incorrectly states that surrogate recovery for sample B6922-DF1-
BH2-10S (instead ofB6730-DFl-RN-PCB) failed to meet acceptance criteria. 



PCBs: 
SW846 - Method 8082 

IJ I f' ,-<:' C . 
ARcoc#: Ge; ..--?. ZG 1 SITEIPROJECT:/V'-'" -( ·5:\ -~)~·.., /x 

LABORATORY: L . (. LABORATORY REPORT#: cj '}C> 5?{ 7~ 

Calib CCV Method 
Name CAS# Int=ept RSD/R2 RPD Blks 

<20%10.99 <20% 

PCBs 
Aroclor-1016 12674-11-2 . .I ./ / / 
Aroclor-1221 11104-28-2 .,/ .1' 

Aroclor-1232 11141-16-5 ../ v' 

Aroclor-1242 53469-21-9 ./ 
Aroclor-1248 12672-29-6 ~ 

Aroclor-1254 11097-69-1 ,/ 

Aroclor-1260 11096-82-5 .c... ./ ... 1--

Sample SMC SMCRT Sample SMC SMCRT 
%REC %REC 

- 2\ 3¥'.1 

Confirmation 
Sample CAS# RPD >25% Sample 

_/)~ ~ ....... __ 
-~--"" -- ------ - '----

Comments: 

/ 
~ 

REVIEWEDB~~ ~ --· 

LCS MS Field Eq. 
LCS LCSD MS MSD Dup RPD RPD RPD Blks 

200/o 20% 

?" 
~,../ ./ 

i 

v ,/ / ./ / / .J.--

---1- --

CAS# RPD>25% 

DATE: I% 9"/.Z':? 

T 

YJ/q 
Field I 
Blks I 

\!,;! 



Memorandum 

Date: 10/29/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602761 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908674 

See attached Data Assessment SUIIUDaiy Forms for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (total 
cyanide EPA9012, hexavalent Cr EPA71%). All components were successfully analyzed. 

No qualifications were applied to CN sample results. 

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

Holdine Times 

The CN samples were analyzed within the prescribed holding time. 

'fhe Cr6+ equipment blank sample was received and analyzed 1 day after the prescribed-24hr:-holding
time. Sample results were UJ2 qualified. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

The method blanks and equipment blanks were free of target analytes above reporting limits. 

Matrix Spike Analysis 

The matrix spike sample analyses met QC acceptance criteria. 

Laboratory Control/Laboratory Control Duplicate Samples 

The LCS/LCSD samples met QC acceptance criteria. 

Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria. 



OtberQC 

Field duplicate sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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

) 



GENERAL CHEMISTRY: 

SITEIPROJECf: "~Elf S*"' tz~ G. 
LABORATORY: ?-£ l. 
METIIODS: L,n . Cr' I 

J 

QCI 
CAS# ICV CCV ICB 

Analytc 

-ctJ-totri ,./" / ... ,.,., 
r.l''+ ./ t/ •• 

I 

Comments: 

ARCOC#: 6 O?Zb I 
LABORATORYREPORT#: r9o84 Z'J 

"'~ CCB 
Method LCS LCSD LCSD MS MSD 
Blanks RPD 

"'/~t ./ ., / ..,., ./ ... , ... 
. . t/ ,/ ...... / _... .. 

·-· 
MSD REP Serial 
RPD RPD Dilution 

"'/., ,/ .. ,tj 
•• ~ ~ ., 

REVIEWEDBY: ~ ~ 
/ 

DATE: I 
0 /~ "? /9 ~ 

I ,~ 

FicldDup Equip. Field 
RPD Blks Blks 

./ v' lt/~~t 

./ ./ 

I 



Contract Verification Revielt"'.l (CVR) 

Project LeaHier .....;R~O=-Y~B:::A:..:.:L=-------.------ Project Name NON-ER SEPTIC SYSTEMS Case No. 7223.230 

AruCOCNo._6~0~2~7~6~1 ________________ _ Analytical Lab GEL 
-~---~---------

SDG No. 9908674 

Line 
No. 

1.1 
1.2 
1.3 
1.4 
1.5 
1.6 

1.7 
1.8 

Line 
No. 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

2.10 
2.11 
2.12 

2.13 
2.14 

In the tables below, mark any information that is missing or incorrect and give an explanation. 
i ! 

··- - --- •I -- --- -. 

i 
d' 
I 

I 

f od rd and Log 

Item 

All items on COC complete - data entry clerk initialed and dated 
Container type(s) correct for analyses requested 
Sample volume adequate for # and types of analyses requested 
Preservative correct for analyses requested 
Custody records continuous and complete 
Lab sample number(s) provided and SNL safple number(s) cross 
referenced and correct · · 

Date samples received 
Condition upon receipt information ~rovlded 

-·· ------.. -- ----- . 
I I 

Item I 

Data reviewed, si!lnature 
Method reference number(s) complete and correct 
QC analysis and acceptance limits provided (MB, LCS, Replicate) 
Matrix spike/matrix spike duJ:llicate data provided(if requested) 
Detection limits provided; PQL and MDL( or IDL), MDA and L, 
QC batch numbers provided 
Dilution factors provided and all dilution levels reported 
Data reported in appropriate units and using correct significant figures 
Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery 
(if applicable) reported 
Narrative provided 
TAT met 
Hold times met 

Contractual qualifiers provided 
All requested result and TIC (if requested) data provided 

Complete? 
Yes No If no, explain 
X 
X 
X 
X 
X 
X 

X 
X 

Com':>lete? 
Yes No If no, explain 
X 
X 
X 
X 
X 
X 
X 
X 

NA 

X 
X 
X CHROMIUM 6 + EQUIPMENT BLANK 

RECEIVED OUT OF HOLDING TIME 
X 
X 

' 

Resolved? 
Yes No 

---~ 

Resolved? 
Yes No 

X 



Contract Verification Review (Continued) 

3.0 Data Quality EvaluatiCQ'I 

Item 
r 

Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mg/liter 
or mg/Kg)? Tritium reported in picocuries per liter with percent moisture for soil 
samples? Units consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas X DECACHLOROBIPHENYL FAILED RECOVERY FOR PCB 
chromatography technique SAMPLE #9908674-21 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and 

radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5Biank data X 
a) Method or reagent blank data reported and met for all samples 

! 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: • J •• estimated quantity; "8"-analyte found X 
in method blank above the MDL for organic or above the PQL for inorganic; ·u·-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

' I 

3. 9 Second column confirmation data provided for methods 8330 (high explosives) X 

a ... · '1esticides/PCBs 
-=-: \ I 

,,. 
...... ~ v 



p'F 

Contract Verification Review (Continuefl) 

4.0 Calibration and Validation Documentation ---

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided NA 

b) Initial calibration provided NA 

c) Continuing calibration provided NA 

d) Internal standard performance data provided NA 

e) Instrument run logs provided NA 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X I 
c) Instrument run logs provided X I 

I 

4.3 lnorganics (metals) : 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) ICP interference check sample data provided NA 

d) ICP serial dilution provided NA 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided NA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings In title table below. List only samples/fractions for which deficiencies have been noted. 

---------

I Sample/Fraction No. I 
Analysis Problems/Comments/Resolutions 

I 
I ------

Were deficiencie~ unresolved? QYes rstNo 

Based on the review, this data package is complete. ~es QNo 

If no, provide: nonconformance report or correction request number and date correction request was submitted:, ___ _ 

Reviewed by: lA ), pl'\. Q a aNtr Q l <+t 

--
Date: 1 0-4-99 Closed by: Date: _____ _ 

\.,J \ I \ J 



DATA VALIDATION SUMMARY: 

SITE/PROJECT: tV~-~~ (;x. <MSE #: 7 2. l..J • 2.,JO 
ARCOC #: G; 2. 

#OF SAMPLES: I~ MATRIX: _....:.S=O-=-i--'1--'-------
LABORATORY: C::E f.-

LAB SAMPLE IDs: 
--=Cif=-.,-t?-il-r-7...,.~.,---o-I----,C",-h-r-/O-...----,-;;f/--=---

LABORATORY REPORT#: ~'ioRb 7 Y 

1. HOLDING TIMES/ 
PRESERVATION 

2. CALlliRATIONS 

3. METIIOD BLANKS I 

4. MSIMSD I 

5. LABORATORY I 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS 

9. 

10. 

-
II. 

12. 

CHECK MARK 
.I -ESTIMATED 
U - NOT DETEG:TED 

I 

I 

I 

/ 

/ 
I / 

-
I ./ 

-
I / 

./ 

SHADED CELLS -NOT APPLICABLE 
UJ- NOT DETI:CTED, ESTIMATED 
R- UNUSABLE 

ru::vu;wu>B~~_...-_::~_.:::=~ DATE: /o~P/r:; 

8-2 

./ I I ,/ 

--
./ / 

v' v' 

,/ ./ 
--
/ I I ./ 

j / 

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

-
/ v 



. FEDERAL.-sAMPL~CEIPT. . . -REVIEW 
cn...9NJJ, : II<Wftd hyT . Dat<~ 
GEL COOLER_ GEL POLY COOLER__ CLIENT COOLER.jL' OTHER __ 

SAMPLE REVIEW CRITERIA YES NO COMMENTS/QUAI;IFIERS 
1. Were shipping wnlllinets n:ccivcd iDtact and sealed? 

-~ 
~ 

If no, nottfy-Project M~ 
2. Was the Shipment scn:ened following the radiochemistry survey Y" woccdun: rEPI SOP S-007)? 

Were the SUNey IeSU!cs negative 1 
If no. notifv Proiect Manager \( 

Are any of the samples idenrified by the cliem as radioactive? :v' !f.)'eS, did client provide RAD ac:tivii:Y7 
3. Were c:bain of cuscody documents inc:luded? ~ 

..-

4. Were chain of custody documiiJIQ wmplr:ted c:oaecdy7 :.-
(Jnk. signed, matr:h amrainers) V' 

j, Were all sample conrainea properly labeled? v> 
6. Were proper sample cantaiuers rec:ei ved'1 v. .,.-. 

· 7. -::.~ecved samples checlccd for pH"Z l) 
8. Wt!n: samples preserved:IXIImCtiy2 

(,!' 
/' 

rt"no list .samules a: tests 
!1. ~blpp.mg- contal.Dez: tempe.Qture checked? v v-
10. Wu shipping c:onatiuer tem~ within specificatioiJS-(4"±2• C) .;. ~ I~ If no, DOtifv Proiect Manager-
11. Is tem~documentedon. tbe Chain of Custody? v I.- I 

12. Were samples reeei..-ed. within hold.lag time? v ~ if No uotifY ProiectMIU12er 
13. Were VOA. 'ria.I.J free or hCilUpau? .. -
14. AllCOC# IF REQUIRED v v foDZifo/ 
15. SOO#IFlUf?UIRED IV' 

I' _'1~6. -=t LL 

~ 
. 

"AJVI~DA~ §SEALSATrAc!IED REVIEW I NSA- NO SEALS ATIACHED 

-

9 



ANNEX C 
DSS Site 1033 

Risk Assessment 
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RISK ASSESSMENT FOR DSS SITE 1033 12/112003 

DSS SITE 1033: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1033, the Building 6631 Septic System, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area Ill on 
federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the 
U.S. Department of Energy (DOE). The septic system, located approximately 140 feet 
northwest of Building 6631, consisted of a septic tank connected to a distribution box and a 
drainfield consisting of four 70-foot-long drain lines. Available information indicates that 
Building 6631 was constructed in 1959 (SNUNM March 2003), and it is assumed that the septic 
system was also constructed at that time. In June 1991, the septic system discharges were 
routed to the City of Albuquerque sanitary sewer system (Jones June 1991 ). The old septic 
system line was disconnected and capped, and the system was abandoned in place concurrent 
with this change (Romero September 2003}. 

Environmental concern about DSS Site 1 033 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the septic system 
at this site. Because operational records are not available, the investigation for this site was 
planned to be consistent with other DSS site investigations and to sample for the COGs most 
commonly found at similar facilities. 

The ground surface in the vicinity of DSS Site 1033 is flat to very slightly inclined to the west. 
The closest major drainage lies south of the site and terminates in the playa just west of KAFB. 
No springs or perennial surface-water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. Infiltration 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 (Thomspon and Smith 1985, SNUNM March 1996). Most of the area 
immediately surrounding DSS Site 1 033 is unpaved, and no storm sewers are used to direct 
surface water away from the site. 

DSS Site 1 033 lies at an average elevation of approximately 5,425 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 499 feet below ground 
surface (bgs). The direction of groundwater flow is to the west in this area (SNUNM March 
2002). The nearest groundwater monitoring well is approximately 0.76 mile northwest of the 
site. The nearest production wells are northwest and northeast of the site and include KAFB-4 
and KAFB-11, which are approximately 3.9 and 4.1 miles away, respectively. 

II. Data Quality Objectives 

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

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COGs at DSS Site 1 033 was effluent discharged to the environment from 
the drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 11 05 Potential COC 
Sam~ling Areas Source 

Soil beneath the Effluent discharged 
septic system to the environment 
drainfield from the drainfield 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

2 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drainfield 

The baseline soil samples were collected in two locations at DSS Site 1033 with a Geoprobe™ 
from two 3-foot-long sampling intervals at the boring locations. Drainfield sampling intervals 
started at 6 and 11 feet bgs in the drainfield borings. The soil samples were collected in 
accordance with the procedures described in the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001). Table 2 summarizes the types of confirmatory and QA/QC samples 
collected at the site and the laboratories that performed the analyses. 

The DSS Site 1 033 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Environmental Restoration (ER) Chemistry Laboratory and Radiation Protection 
Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and the 
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Table 2 
Number of Confirmatory Soil and QAIQC Samples Collected from DSS Site 1033 

Sample Type VOCs 
Soil 4 
Duplicates 1 
EBs and TBs (VOCs only) 3 
Total Samples 8 
Analytical Laboratory ERCL, GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
4 4 
1 1 
1 0 
6 5 

GEL GEL 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

=Environmental Restoration Chemistry Laboratory. 
= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
=Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
=Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
4 4 4 4 4 
1 1 1 1 1 
1 1 0 0 0 
6 6 5 5 5 

ERCL, GEL ERCL, GEL GEL GEL RPSD,GEL 

Gross 
Alpha/Beta 

4 
0 
0 
4 

GEL 
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Table3 
Summary of Data Quality Requirements 

Analytical Data Quality 
Method8 Level GEL ERCL RPSD 

VOCs Defensible None 4 samples None 
EPA Method 8260 
SVOCs Defensible 4 samples None None 
EPA Method 8270 
PCBs Defensible 4 samples None None 
EPA Method 8082 
HE Compounds Defensible None 4 samples None 
EPA Method 8330/8095 
RCRA metals Defensible None 4 samples None 
EPA Method 6020/7000 ) 

Hexavalent Chromium Defensible 4 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 4 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 4samples 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 4 samples None None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL =General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

data quality requirements from the SAP (SNUNM October 1999) and FIP (SNUNM November 
2001 ). 

The QA/QC samples were collected during the baseline sampling effort according to the ER 
Project Quality Assurance Project Plan. The QA/QC samples consisted one trip blank (for 
VOCs only), one field duplicate, and one set of equipment blank samples. No significant 
QA/QC problems were identified in the QA/QC samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1033 proposal for no further action (NFA). The gamma spectroscopy data 
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from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1033 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual model 
for DSS Site 1033, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data used to specifically determine the nature, migration rate, and extent of 
contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 033 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COGs and potential degradation products at DSS Site 1 033. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1033 was deactivated in the early 1990s when Building 6631 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COGs that may have been introduced into the subsurface via the septic 
system at this site was therefore dependent upon the volume of aqueous effluent discharged to 
the environment from this system when it was operational. Any migration of COGs from this 
site after use of the septic system was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COGs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1 033. 
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111.4 Extent of Contamination 

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

The baseline soil samples were collected at sampling depths starting at 6 and 11 feet bgs in the 
drainfield area. Sampling intervals started at the depths at which effluent discharged from the 
drainfield drain lines would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS sites at SNUNM. The baseline soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient 
to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1033 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COCs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

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

Table 41ists the nonradiological COCs and Table 51ists radiological COCs for the human 
health risk assessment at DSS Site 1 033. All samples were collected at depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1 033 occurred in the subsurface soil resulting from 
the discharge of effluents from Building 6631 to the septic tank and drainfield. Wind, water, 
and biota are natural mechanisms of COC transport from the primary release point. Because 
the discharges were to the subsurface soil, wind and surface water are considered to be of low 
significance as transport mechanisms at this site. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1 033 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF 
(All Samples) Concentration Background (maximum 

coc (mg/kg) (ma/ka)2 Screening Value? aquatic) 
Inorganic 
Arsenic 3.7 4.4 Yes 44C 

Barium 210 J 214 Yes 170d 
Cadmium 0.26 0.9 Yes 64C 
Chromium, total 8.1 15.9 Yes 16C 

Chromium VI 0.0178 1 Yes 16C 

Copper 6.6 18.2 Yes 6C 

Cyanide 0.211 J NC Unknown NC 
Lead 6.9 11.8 Yes 49c 

Mercury 0.086 J <0.1 Unknown 5,500C 
Selenium 0.45 J <1 Unknown aoo1 

Silver 0.021 8 <1 Unknown 0.5c 

Organic 
Phenanthrene 0.23 J NA NA 23,800C 
Pyrena 0.22 J NA NA 36,300C 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
2 Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
8 Parameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Micromedex, Inc. 1998. 

Log K0w 
(for organic 

COCs) 

-
-
-
-
-
-
-
-
-
-
-

4.63C 
5.329 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 
Yes 
Yes 
No 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
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DSS 
J 
Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNUNM 

Table 4 (Concluded) 
Non radiological COCs for Human Health Risk Assessment at DSS Site 1 033 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

= Bioconcentration factor. 
= Constituent of concern. 
= Drain and Septic Systems. 
=Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1 033 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Equal to the 
Activity SNLJNM Background Applicable SNLJNM 

(All Samples) Activity Background BCF 
coc JQ_CVg) (pCVg)a Screening_ Value? (maximum aquatic) 

Cs-137 NO _{_0.034) 0.079 Yes 
Th-232 0.90 1.01 Yes 
U-235 NO (0.24) 0.16 No 
U-238 NO (3.46) 1.4 No 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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Water at DSS Site 1 033 is received as precipitation (approximately 8.1 inches annually) that will 
either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. Infiltration 
at the site is enhanced by the sandy texture of the soil. However, because it is estimated that 
95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration, the 
depth of percolation of this water into the soil is limited, and the potential for further downward 
movement of COGs through leaching is low. Because groundwater at this site is approximately 
499 feet bgs, the potential for COGs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

COGs can enter the food chain through uptake by plants. Once in the food web, COGs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because the COGs at DSS Site 1033 are located at 
depths greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain 
transport is not expected to be a significant transport mechanism at this site. 

COGs at DSS Site 1 033 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of 
cyanide, the inorganic COGs 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. However, because of the aridity of the environment at this site and the lack of 
potential contact with biota, none of these mechanisms is expected to result in significant losses 
or transformations of the inorganic COGs. The radiological COGs (U-235 and U-238) will 
undergo decay to stable isotopes or radioactive daughter elements. However, because of the 
long half-lives of these radionuclides, this mechanism will not result in significant loss or 
transformation of the radiological COGs. 

The two organic COGs at DSS Site 1 033 (phenanthrene and pyrene) 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 COGs, the aridity of the environment, and the lack of potential contact with biota, none of 
these mechanisms is expected to result in significant losses or transformations of these COGs. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1033. COGs 
at this site include radiological and nonradiological inorganic and organic analytes. Wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of organic 
and inorganic COGs is low, and loss through decay of the radiological COGs is insignificant 
because of their long half-lives. 
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Table 6 
Summary of Fate and Transport at DSS Site 1 033 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/deqradation Yes Low 

DSS =Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

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 calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

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

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

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA}, NMED, and 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. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 033. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 
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Vl.3 Step 2. Pathway Identification 

DSS Site 1 033 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. 
Soil ingestion is included for the radiological COGs as well; the dermal pathway is included for 
the non radiological COGs because of the potential for the receptor to be exposed to 
contaminated soil. No water pathways to the groundwater are considered. Depth to 
groundwater at DSS Site 1 033 is approximately 499 feet bgs. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential 
land-use scenarios. Figure 1 shows the conceptual site model flow diagram for DSS Site 1033. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles} Inhalation (dust} 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

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

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 
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Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1033 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, four constituents do not have quantified 
background screening concentrations. Two constituents were organic compounds that do not 
have corresponding background screening values. 

For the radiological COGs, two constituents (U-235 and U-238) exhibited MDAs greater than 
the corresponding background values. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COGs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COGs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 
1997a), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and the EPA Region 6 (EPA 2002a) electronic database. Dose conversion 
factors (DCFs) used in determining the excess TEDE values for radiological COGs 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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

V1.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land-use scenarios. 
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Table 7 
Toxicological Parameter Values for DSS Site 1033 Nonradiological COCs 

Rf00 RfDinh SF0 

coc (mg/kg-d) Confidencea (mglkg-d) Confidencea (mglkg·dt1 

Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
Phenanthrene1 3E-1° L 3E-19 - -
Pyrena 3E-2° L 3E-29 - -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D = Not classifiable as to human carcinogenicity. 
0Toxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
eroxicological parameter values from HEAST (EPA 1997a). 

SFinh 
(mg/kg-dt1 

-
-
-
-

-
-

1Toxicological parameter values for phenanthrene could not be found. Anthracene was used as a surrogate compound. 
9Toxicological parameter values from EPA Region 6 (EPA 2002a). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)"1 = Per milligram per kilogram day. 
RfDinh = Inhalation chronic reference dose. 
RfD0 =Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available . 

Cancer 
Classb 

D 
D 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1033 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi}_ (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

avu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 =Oral (ingestion) slope factor. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 

· equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other\EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). The 
excess cancer risk from the nonradiological and radiological COGs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in Office of Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 
"Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination," (EPA 
1997b). This summation is tabulated in Section Vl.9, Summary. 

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

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.08 for the DSS Site 1033 nonradiological COGs and no estimated 
excess cancer risk for the designated industrial land-use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradiological COGs. Table 10 shows that for DSS Site 1033 associated background 
constituents, there is neither a quantifiable HI nor an estimated excess cancer risk for the 
designated industrial land-use scenario. 
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Table 9 
Risk Assessment Values for DSS Site 1033 Nonradiological COCs 

Maximum Industrial Land-Use 
Concentration Scenarioa 
(All Samples) Hazard Cancer 

coc (mg/kg) Index Risk 
Inorganic 
Cyanide 0.211 J 0.00 -
Mercury 0.086 J 0.00 -
Selenium 0.45J 0.00 -
Silver 0.021b 0.00 -
Organic 
Phenanthrene 0.23J 0.08 -
Pvrene 0.22 J 0.00 -

Total 0.08 -
aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

=Information not available. 

Table 10 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.00 -
0.00 -
0.00 -
0.00 -

0.27 -
0.00 -

0.27 -

Risk Assessment Values for DSS Site 1033 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 1.2E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in 
OSWER Directive No. 9200.4-18 (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 DSS 
Site 1033 for the industrial land use is well below this guideline. The estimated excess cancer 
risk is 1.4E-7. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.27 with no 
estimated excess cancer risk (Table 9). The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land-use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 10 
shows that for the DSS Site 1 033 associated background constituents, there is no quantifiable 
HI or estimated excess cancer risk. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
3.0E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 033 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1033 is eligible for unrestricted radiological release as 
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrern/yr to 
the on-site receptor. The estimated excess cancer risk is 4.0E-7. The excess cancer risk from 
the nonradiological and radiological COCs is not additive, as noted in the RAGS (EPA 1989). 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.08 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). There is no quantifiable 
excess cancer risk. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COCs there is neither a quantifiable HI nor an estimated excess cancer risk. 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 quantifiable background screening 
values are assumed to have a hazard quotient of 0.00. The incremental HI is 0.08 and there is 
no incremental estimated excess cancer risk for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering an industrial land-use scenario. 
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For the radiological COGs under the industrial land-use scenario, the incremental TEDE is 
1.2E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 1.4E-7. 

For the nonradiological COGs under the residential land-use scenario the calculated HI is 0.27, 
which is below the numerical guidance. There is no quantifiable excess cancer risk. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COGs there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.27, and there is no 
incremental cancer risk for the residential land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COGs considering a 
residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
3.0E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998}. The estimated excess cancer risk is 4.0E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1033 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 1033. 

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. Because the COGs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

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

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a}, the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a) electronic database. Where 
values are not provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 
2003}, Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), the Risk Assessment Information System (ORNL 2003) or the EPA regions 
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(EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative nature of the RME 
approach, uncertainties in toxicological values are not expected to change the conclusion from 
the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COGs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (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 conclusion reached. 

Vl.9 Summary 

DSS Site 1033 contains identified COGs consisting of some organic, inorganic, 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land-use scenario the HI (0.08) is significantly 
lower than the accepted numerical guidance from the EPA. There is no quantifiable estimated 
excess cancer risk. 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 HI is 
0.08, and there is no incremental excess cancer risk for the industrial land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.27) is also below 
the accepted numerical guidance from the EPA. There is no quantifiable estimated excess 
cancer risk. Thus, excess cancer risk was also below the acceptable risk value provided by the 
NMED for a residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.27, 
and there is no incremental excess cancer risk for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COGs are 
much lower than EPA guidance values; the estimated TEDE is 1.2E-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 incremental estimated cancer risk value is 1.4E-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 controls is 3.0E-2 mrem/yr with an associated 
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risk of 4.0E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1033 is eligible for unrestricted radiological release. 

The summation of the non radiological and radiological carcinogenic risks is tabulated in 
Table 11. 

Table 11 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 1.4E-7 1.4E-7 
Residential 0.0 4.0E-7 4.0E-7 

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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1033. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment 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 seeping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) involves summarizing the 
seeping results and determining whether further examination of potential ecological impacts is 
necessary. 
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Vll.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1033 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are 
considered to be COPECs. 

Vl1.2.2 Bioaccumulation 

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

Vll.2.3 Fate and Transport Potential 

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

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

12/112003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designatE3d 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED ] =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor hEF) 
I =--------------~~--~~~ 
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ______________________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF ~Conversion factor (1 E-6 kg/mg) 
SA ~Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

1211/2003 

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): 

where: 

C *IR*EF*ED I = ____;.;w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Um3) 
IRi =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 chemicals with a Henry's Law constant greater than 1 x1 o-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

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

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 2soa,b 52 wk/yr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,9soa.b 10,950 a,b 

(=ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

lnqestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,95Qd 10,95Qd 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,3QQd.e 10,9soe 
Mass Loading for Inhalation g!m3 1.36 E-sct 1.36 E-sct 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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1.0 PROJECT BACKGROUND 

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

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

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

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

• Identify which systems would, and would not, need initial shallow investigation 
work as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawing and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual systertl its own unique four-digit number. A new site list containing a total of 
121 individual drain and septic systems was generated in 2000. Of these 121 sites, NMED 
required environmental assessment work at a total of 61; no evaluation of the remaining 60 
systems was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the 

AU6-03/WP/SNL03:r5345.doc 1-1 840857.03.01 06/24/03 3:13PM 



system did not in fact exist, which decreased the number of DSS sites requiring characterization 
to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked closely together to reach consensus on a staged approach 
and specific procedures that would be used to characterize the DSS sites, as well as the 
remaining OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for no 
further action. These procedures are described in detail in the "Sampling and Analysis Plan 
[SAP] for Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM 
October 1999), which was approved by NMED/HWB on January 28, 2000 (Bearzi January 
2000). A follow-on document, the "Field Implementation Plan [FIP], Characterization of Non
Environmental Restoration Drain and Septic Systems" (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by NMED for each of the 60 DSS sites. The FIP was approved by NMED in February 
2002 (Moats February 2002). 
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2.0 BUILDING T-52 AND FORMER BUILDING 6500 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project has conducted an assessment of DSS Site 1072, the Building T -52 
and former Building 6500 septic system. There are no known or specific environmental 
concerns at this DSS site. It is one of many SNUNM DSS sites at which environmental 
characterization is being required by NMED/HWB. An assessment was conducted to determine 
whether environmental contamination was released to the environment via the septic system 
present at the site. This report presents the results of the assessment and, based upon the 
findings, recommends a risk-based proposal for NFA for the Building T-52 and former Building 
6500 septic system. This NFA proposal provides documentation that the site was sufficiently 
characterized and that no significant releases of contaminants to the environment occurred via 
the Building T -52 and former Building 6500 septic system and that the site does not pose a 
threat to human health or the environment under industrial or residential scenarios. Current 
operations at the site are conducted in accordance with applicable laws and regulations that are 
protective of the environment, and septic system discharges are now directed to the City of 
Albuquerque sewer system. · 

Review and analysis of all relevant data for Building T -52 and former Building 6500 septic 
system indicate that concentrations of constituents of concern (COGs) at this site were found to 
be below applicable risk assessment action levels. Thus DSS Site 1072, the Building T -52 and 
former Building 6500 septic system, is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

Building T-52 and former Building 6500 septic system is located in SNUNM Technical Area 
(TA)-V on federally-owned land, which is controlled by Kirtland Air Force Base (KAFB) and 
permitted to the U.S. Department of Energy (Figure 2.2.1-1). DSS Site 1072 is located 
approximately 175 feet southwest of the entrance to TA-V and is on the north side of 
Building T-52 (Figure 2.2.1-2). As shown in Figure 2.2.1-2, the abandoned septic system 
consists of a septic tank and distribution box that empty to an 80-foot-long drainline with eight 
22-foot-long branching laterals. The system received discharges from former Building 6500, 
approximately 80 feet to the northeast and the adjacent Building T -52. Construction details are 
based upon engineering drawings (SNUNM July 1973), site inspections, and backhoe 
excavations orthe system. 
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The surface geology at DSS Site 1 072 is characterized by a veneer of aeolian sediments that are 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the water 
table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1 072, and typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation, and have moderate to low hydraulic conductivities 
(SNUNM March 1996). Vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). 

The site lies at an average elevation of approximately 5,424 feet above mean sea level. Depth 
to groundwater is approximately 500 feet below ground surface (bgs) at the site. The 
groundwater flow direction is thought to be generally to the west in this area (SNUNM March 
2002). The nearest production wells to DSS Site 1 072 are KAFB-11 , approximately 3 miles to 
the northeast and KAFB-2, approximately 4 miles to the northwest. The nearest groundwater 
monitoring well is LWDS-MW -1, approximately 125 feet northwest of the site (SNUNM August 
2002). 

2.2.2 Operational History 

Although no precise construction information is available, records indicate that Building T-52 
and former Building 6500 were in operation and discharging to the septic system from about 
1961 to 1993 (SNUNM March 2003). Because operational records were not available, the 
investigation was planned to be consistent with other DSS site investigations and to sample for 
the most commonly anticipated COGs found at similar facilities. By July 1993, the septic system 
discharges were routed to the City of Albuquerque sanitary sewer system (Jones July 1993). It 
is assumed that the DSS Site 1072 septic system was abandoned prior to this change. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1072 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1072 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

Three assessment investigations of Building T -52 and former Building 6500 septic system have 
been conducted. Two of these investigations were required by NMED/HWB to adequately 
characterize this site, and were conducted in accordance with procedures presented in the 1999 
SAP and 2001 FIP, described in Chapter 1.0. These investigations are discussed in the 
following sections. 

3.1 Summary 

Three assessment activities have been conducted at the site. In 1992 and 1995, waste 
characterization samples were collected from the septic tank (Investigation 1 ). In June 1997 a 
backhoe was used to physically locate the buried drainfield drain lines at the site 
(Investigation 2). Shallow subsurface soil samples were then collected from borings in the 
drainfield in July 1998 and August 1999 (Investigation 3). These investigations are discussed 
below. 

3.2 Investigation 1-Septic Tank Sampling 

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

On October 1, 1992 and July 20, 1995, as part of the SNUNM Septic System Monitoring 
Program, aqueous and sludge samples were collected from the Building T-52 septic tank 
(SNUNM June 1993; SNL December 1995). Aqueous samples were analyzed for volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, 
polychlorinated biphenyls (PCBs), total metals, phenolitic compounds, nitrates/nitrates, 
formaldehyde, fluoride, cyanide, oil and grease, and radiological constituents. The 1992 sludge 
samples were analyzed for metals and radiological constituents. The 1995 sludge samples 
were analyzed for VOCs, SVOCs, pesticides, PCBs, and metals. Samples were submitted to 
an off-site laboratory for chemical and radiological analysis. A fraction of each sample was 
submitted to the SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory for 
gamma spectroscopy analysis. The analytical results are presented in Annex A. 

On August 13, 1996, the residual contents were pumped and the tank was cleaned out (Shain 
August 1996). Approximately 530 gallons of waste were disposed of properly. 

3.3 Investigation 2-Backhoe Excavation 

A backhoe was used on June 12, 1997 to determine the location, dimensions, and average 
depth of the DSS Site 1072 drainfield system. The drainfield was found to have eight laterals, 
arranged as shown on Figure 2.2.1-2, with an average drain line depth of 4 to 6 feet bgs. No 
visible evidence of stained or discolored soil or odors indicative of residual contamination were 

AU6-03/WP/SNL03:r5345.doc 3-1 840857.03.01 06/24/03 3:13PM 



observed during the excavation. No samples were collected during the backhoe excavation at 
the site. 

3.4 Investigation 3-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures described in the NMED-approved 1999 SAP (SNUNM October 1999). 

NMED regulators required soil samples to be collected from a total of four boring locations in the 
drainfield area of this site. These original four locations are designated as T-52/6500-DF1-BH1 
through BH4 on Figure 2.2.1-2. The initial round of sampling was conducted on July 8 and 9, 
1998. However, because of auger refusal problems at depth, only the shallow interval (6 feet 
bgs) samples were successfully collected from the T-52/6500-DF1-BH1 borehole location; no 
deep interval (11 feet bgs) samples were retrieved. For this reason, the deep interval samples 
were instead collected from a new, fifth borehole location (T-52/6500-DF1-BH5 on 
Figure 2.2.1-2). 

On August 26, 1999, additional VOC, PCB, total cyanide, and hexavalent chromium samples 
were collected from the same original four NMED-required sample locations. Refusal problems 
at depth were not experienced at any of the four borehole locations at this time. 

Soil boring locations are shown on Figure 2.2.1-2. Figures 3.4-1 and 3.4-2 show soil samples 
being collected at DSS Site 1072. A summary of the sample depths, sample analyses, and 
sample dates are presented in Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

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

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

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

AU6-03/WP/SNL03:r5345.doc 3-2 840857.03.01 06/24/03 3:13 PM 



' . -~ 

Figure 3.4-1 
Collecting Soil Samples with the Geoprobe in Building T-52 and 

Former Building 6500 Septic System Drainfield Area (DSS Site 1 072}, T A-V. 
August 26, 1999. 

Figure 3.4-2 
Collecting Soil Samples with the Geoprobe in Building T-52 and 

Former Building 6500 Septic System Drainfield Area (DSS Site 1 072}, TA-V. 
August 26, 1999. 
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Table 3.4-1 
Summary of Soil Samples Collected at Building T -52/Former Building 6500 Septic System 

(DSS Site 1 072) 

Analytical 
Sampling Area Parameters 

Drainfield VOCs 

bgs 
DSS 
ft 

SVOCs 

PCBs 
HE 

RCRA Metals 

Hexavalent 
Chromium 
Total Cyanide 
Gamma 
Spectroscopy 
Gross Alpha/Beta 
Activity 

= Below ground surface. 
= Drain and septic systems. 
= Foot (feet). 
=High explosive(s). 
= Polychlorinated biphenyl. 

Top of 
Sampling 

Number Intervals in 
of Each 

Borehole Borehole 
Locations (ft bgs) 

4 6, 11 
5 6, 11 

4 6, 11 
5 6, 11 

5 6, 11 

4 6, 11 

4 6, 11 
5 6, 11 

5 6, 11 

HE 
PCB 
RCRA 
svoc 
voc 

= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 

Total 
Total Number Number of Date 

of Soil Duplicate Samples 
Samples Samples Collected 

8 08-26-99 
8 1 07-08-98 to 

07-09-98 
8 08-26-99 
8 1 07-08-98 to 

07-09-98 
8 1 07-08-98 to 

07-09-98 
8 08-26-99 

8 08-26-99 
8 1 07-08-98 to 

07-09-98 
8 07-08-98 to 

07-09-98 

Drainfield soil samples were submitted to the SNUNM ER Chemistry Laboratory (ERCL) for 
high explosives (HE) and Resource Conservation and Recovery Act (RCRA) metals analyses, 
and to the SNUNM RPSD Laboratory for gamma spectroscopy analyses. Samples for VOC, 
SVOC, PCB, cyanide, hexavalent chromium analyses, and gross alpha/bet_a activity were sent 
to General Engineering Laboratories, Inc. (GEL) in Charleston, South Carolina. All samples 
were documented and handled in accordance with applicable SNUNM Operating Procedures 
and transported to on- and off-site laboratories for analysis. 

VOCs were analyzed by EPA Method 8260; SVOCs by EPA Method 8270; HE by EPA Method 
8330 (EPA 8095 equivalent at the on-site ERCL); PCBs by EPA Method 8082; RCRA metals 
and hexavalent chromium by EPA Methods 7196A and 6020; total cyanide by EPA Method 
9012A; gamma spectroscopy by EPA Method 901.1 (or equivalent at the on-site RPSD 
Laboratory); and gross alpha/beta activity by EPA Method 900.0, or equivalent (EPA November 
1986). 
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3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 072 are presented and discussed 
below. Sample locations are shown on Figure 2.2.1-2. 

Analytical results for the. eight soil samples collected from the drainfield boreholes are presented 
in Table 3.4.2-1. Method detection limits (MDLs) for the VOC analyses are presented in 
Table 3.4.2-2. As shown on Table 3.4.2-1, four VOCs were detected in these samples. All of 
the detected VOCs are common laboratory contaminants and may not be indicative of soil 
contamination at the site. 

SVOCs 

Analytical results for the nine soil samples collected from the drainfield boreholes are presented 
in Table 3.4.2-3. MDLs for the SVOC analyses are presented in Table 3.4.2-4. No SVOCs 
were detected in any sample collected at this site. 

Analytical results for the eight soil samples collected from the drainfield boreholes are presented 
in Table 3.4.2-5. MDLs for the PCB analyses are presented in Table 3.4.2-6. As shown on 
Table 3.4.2-5, Aroclor-1254 was detected in only one of the eight samples. 

Analytical results for the nine soil samples collected from the drainfield boreholes are presented 
in Table 3.4.2-7. MDLs for the HE analyses are presented in Table 3.4.2-8. No HE compounds 
were detected in any sample collected at this site. 

RCRA Metals and Hexavalent Chromium 

Analytical results for the nine soil samples collected from the drainfield boreholes are presented 
in Table 3.4.2-9. MDLs for the metals analyses are presented in Table 3.4.2-10. As shown in 
Table 3.4.2-9, arsenic and barium were detected at concentrations above the NMED-approved 
background. All other metals were below their respective background concentrations. · 

Total Cyanide 

Analytical results for the eight soil samples collected from the drainfield boreholes are presented 
in Table 3.4.2-.11. MDLs for the cyanide analyses are presented in Table 3.4.2-12. Cyanide 
was not detected in any sample collected at this site. 
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Table 3.4.2-1 
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072) 

Confirmatory Soil Sampling, VOC Analytical Results 

Sample Attributes 

Record Numberb ER Sample ID 
602765 T52/6500-DF1-BH1-6-S 
602765 T52/6500-DF1-BH 1-11-S 
602765 T52/6500-DF1-BH2-6-S 
602765 T52/6500-DF1-BH2-11-S 
602765 T52/6500-DF1-BH3-6-S 
602765 T52/6500-DF1-BH3-11-S 
602765 T52/6500-DF1-BH4-6-S 
602765 T52/6500-DF1-BH4-11-S 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
b Analysis Request/Chain-of-Custody Record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
OF = Drainfield. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

August 1999 
(Off"Site Laboratory) 

VOCs (Method 8260a) (~Q/kg) 
Sam()le De()th (ft) 2-Butanone Methylene chloride Toluene 

6 GS 2 J (5 
11 18 1.9 J (5 
6 55 ND(1.4) NO (0.9) 
11 24 2J 5 
6 19 2.3 J 5 NO (0.9) 

11 5~ 2.6 J 5 
6 94 2.2 J (5 
11 55 ~.3Jj~ '-· 

Xylene 
2.8 NO (0.7) 

. 25 0.74 J (2' 
NO (0.7) 

2.7 NO (0.7) 
NO (0.7) 

6.2 NO (0.7) 
3.3 NO (0.7) 
2.4 NO (0.7) 

J ( ) =The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
j.Lg/kg = Microgram(s)per kilogram. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
S = Soil sample. 
VOC =Volatile organic compound. 



Table 3.4.2-2 
Summary of Building T -52/Former Building 6500 Septic System (DSS Site 1 072) 

Confirmatory Soil Sampling, VOC Analytical Method Detection Limits 
August 1999 

(Off-Site Laboratory) 

Method 826oa Detection Limit 
Analvte 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1 , 1-Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
trans-1 ,3-Dichloropropene 
cis-1 ,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene chloride 
4-methyl-, 2-Pentanone 
Styrene 
1,1, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
Trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylene 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J.lg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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ll!9fkg) 
10.3 
0.5 
0.1 
0.3 
0.3 
3.2 
0.3 
0.5 
0.3 
0.3 
0.1 
0.2 
0.2 
0.1 
0.2 
0.3 
0.1 
0.1 
0.2 
0.3 
0.2 
0.3 
2.8 
1.4 
3.1 
0.3 
0.1 
0.3 
0.6 
0.4 
0.9 
0.3 
2.1 
0.4 
0.7 
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Table 3.4.2-3 
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072) 

Confirmatory Soil Sampling, SVOC Analytical Results 
July 1998 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (Method 827oa) 

Numberb ER Sample ID Depth (ft) (J.lQ/kg) 
600438 T52/6500-DF1-BH1-6-S 6 NO 
600438 T52/6500-DF1-BH1-6-DU 6 NO 
600438 T52/6500-DF1-BH2-6-S 6 NO 
600438 T52/6500-DF1-BH2-11-S 11 NO 
600438 T52/6500-DF1-BH3-6-S 6 NO 
600438 T52/6500-DF1-BH3-11-S 11 NO 
600438 T52/6500-DF1-BH4-6-S 6 NO 
600438 T52/6500-DF1-BH4-11-S 11 NO 
600438 T52/6500-DF1-BH5-11-S 11 NO 

aEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
f.lg/kg = Microgram(s) per kilogram. 
NO = Not detected above the method detection limit. 
S = Soil sample. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of Building T -52/Former Building 6500 Septic System (DSS Site 1 072) 

Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 
July 1998 

(Off-Site Laboratory) 

Method 8270a Detection Limit 
Analyte (J.tg/kg) 

Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo(a)anthracene 170 
Benzo(a)pyrene 170 
Benzo(b)fluoranthene 170 
Benzo(ghi)perylene 170 
Benzoic acid 330 
Benzo(k)fluoranthene 170 
Benzyl alcohol 170 
bis(2-Chloroethoxy) methane 170 
bis(2-Chloroethyl) ether 170 
bis-Chloroisopropyl ether 170 
bis{2-Ethyjhex_yl) phthalate 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chloro-3-methylphenol 170 
4-Chlorobenzenamine 330 
2-Chloronaphthalene 170 
2-Chlorophenol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene 170 
m,p-Cresol 170 
o-Cresol 170 
Dibenz[ a, h ]anthracene 170 
Dibenzofuran 170 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 170 
1 ,4-Dichlorobenzene 170 
3,3'-Dich lorobenzidine 830 
2,4-Dichlorophenol 170 
Diethylphthalate 170 
2,4-Dimethylphenol 170 
Dimethyl phthalate 170 
Di-n-butyl phthalate 170 
Di-n-oc!YI12_hthalate 170 
Dinitro-o-cresol 170 
2,4-Dinitrophenol 330 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 170 
1 ,2-Diphenylhydrazine 170 
Fluoranthene 170 
Fluorene 170 
Hexachlorobenzene 170 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of Building T -52/Former Building 6500 Septic System (DSS Site 1 072) 

Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 
July 1998 

(Off-Site Laboratory) 

Analyte Method 827oa Detection Limit 
(J..I,g/kg) 

Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
lndeno_i1 ,2,3-c,d)pyrene 170 
lsophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitro-benzene 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-NitrosodipJopylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1 ,2,4-Trichlorobenzene 170 
2,4,5-T richlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
j.tg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of Building T -52/Former Building 6500 Septic System (DSS Site 1 072} 

Confirmatory Soil Sampling, PCB Analytical Results 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft\ 
602765 T52/6500-DF1-BH1-6-S 6 
602765 T52/6500-DF1-BH 1-11-S 11 
602765 T52/6500-DF1-BH2-6-S 6 
602765 T52/6500-DF1-BH2-11-S 11 
602765 T52/6500-DF1-BH3-6-S 6 
602765 T52/6500-DF1-BH3-11-S 11 
602765 T52/6500-DF1-BH4-6-S 6 
602765 T52/6500-DF1-BH4-11-S 11 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft =Foot (feet). 

Aroclor-1016 
NDJ1.22j 
ND (1.22) 
ND (1.22) 
NDJ1.22j 

ND (1.22) HT 
NO (1.22) 
ND (1.22) 
ND (1.22) 

August 1999 
(Off-Site Laboratory) 

PCB (Method 8082a) llQ/kQ) 

Aroclor-1221 Aroclor-1232 Aroclor-1242 Aroclor-1248 
ND{2.82) ND(1.63) ND (1.67) ND (0.907) 
ND (2.82) ND (1.63) ND (1.67) ND (0.907) 
ND (2.82) NO (1.63) ND (1.67) ND (0.907) 
NDJ2.82) ND(1.63) ND (1.67_} ND (0.907) 

ND (2.82) HT ND (1.63) HT ND (1.67) HT ND (0.907) HT 
ND (2.82) ND (1.63) ND (1.67) ND (0.907) 
NDJ2.82) ND(1.63) NO {1.67) ND (0.907) 
NO (2.82) ND (1.63) ND (1.67) ND (0.907) 

HT =The holding time was exceeded for the associated sample analysis. 
ID = Identification. 

Aroclor-1254 Aroclor-1260 
ND(1.16) ND (0.943) 
ND(1.16J ND (0.943) 
ND(1.16) NO (0.943) 
ND(1.16) ND (0.943_} 

3.1 J (3.33) H_! ND (0.943) HT 
ND(1.16) ND (0.943) 
NO (1.16) ND (0.943_} 
NO 11.16) ND (0.943) 

J ( ) =The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
J-lg/kg = Microgram(s)per kilogram. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
PCB = Polychlorinated biphenyls. 
S = Soil sample. 



Table 3.4.2-6 
Summary of Building T -52/Former Building 6500 Septic System (DSS Site 1 072) 

Confirmatory Soil Sampling, PCB Analytical Method Detection Limits 
August 1999 

(Off-Site Laboratory) 

Method 8082a Detection Limit 
Analyte (J..,tg/kg) 

Aroclor-1016 1.22 
Aroclor-1221 2.82 
Aroclor-1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor-1260 0.943 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
!J.g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyls. 

Table 3.4.2-7 
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072) 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
July 1998 

(On-Site Laboratory, Except As Noted) 

Sample Attributes 
Sample HE 

Record Number!' ER Sam_ple ID Depth (ft) (Method 8330a) (mg/kg) 
600437 T52/6500-DF1-BH1-6-S 6 NO 
600438 T52/6500-DF1-BH1-6-DU 6 NO 

(Off-site laboratory split) 
600437 T52/6500-DF1-BH2-6-S 6 NO 
600437 T52/6500-DF1-BH2-11-S 11 NO 
600437 T52/6500-DF1-BH3-6-S 6 NO 
600437 T52/6500-DF1-BH3-11-S 11 NO 
600437 T52/6500-DF1-BH4-6-S 6 NO 
600437 T52/6500-DF1-BH4-11-S 11 NO 
600437 T52/6500-DF1-BH5-11-S 11 NO 

aEPA November 1986 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = Hioh explosive(s). 
10 =Identification. 
mg/kg = Milligram(s) per kilogram.· 
NO =Not detected above the method detection limit. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072) 
Confirmatory Soil Sampling, HE Compounds Analytical Method Detection Limits 

·July 1998 
(Off-Site Laboratory) 

Method 8330a Detection Limit 
Analyte (mg/kg) 

2-Amino-4,6-dinitrotoluene 0.0066-0.13 
4-Amino-2,6-dinitrotoluene 0.0055-0.11 
1 ,3-Dinitrobenzene 0.0041-0.076 
2,4-Dinitrotoluene 0.0062-0.25 
2,6-Dinitrotoluene 0.0065-0.29 
HMX 0.0053-0.13 
Nitro-benzene 0.0052-0.17 
2-Nitrotoluene 0.0078-0.15 
3-Nitrotoluene 0.0011-0.15 
4-Nitrotoluene 0.0011-0.13 
Pentaerythritol tetranitrate · 0.0075-0.35 
RDX 0.0097-0.18 
1 ,3,5-Trinitrobenzene 0.0067-0.11 
2,4,6-Trinitrotoluene 0.0057-0.29 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High Explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazacyclooctane. 
mg/kg = Milligram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
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Table 3.4.2-9 
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072) 

Confirmatory Soil Sampling, Metals Analytical Results 
July 1998-August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes Metals (Methods 601 OA/7471/6020f7196AaL(mglkg} 
Sample 

Record Numberb 
Depth 

ER Sample ID (ft) Arsenic Barium Cadmium Chromium 
600437,602765 T52/6500-DF1-BH1-6-S 6 2.8 71 J 0.044 J (0.16 11 

600438 T52/6500-DF1-BH1-6-DU 6 2.02 94.8 J NO (0.0104) 4.91 
(Off-Site Laboratory) 

602765 T52/6500-DF1-BH1-11-S 11 NS NS NS NS 
600437,602765 T52/6500-DF1-BH2-6-S 6 2.5 50 J NO (0.041) 5.2 
600437,602765 T52/6500-DF1-BH2-11-S 11 2.2 J 2.4 53J 0.067 J 0.16 5.9 
600437, 602765 T52/6500-DF1-BH3-6-S 6 2.5 J 2.7 310 J 0.069 J 0.18 7.2 
600437,602765 T52/6500-DF1-BH3-11-S 11 2.1 J 2.6 84 J 0.067 J 0.17 6.2 
600437,602765 T52/6500-DF1-BH4-6-S 6 4. 160 J 0.12J(0.17) 5.4 
600437,602765 T52/6500-DF1-BH4-11-S 11 3.1 68 J 0.18 9.7 
600437,602765 T52/6500-DF1·BH5-11-S 11 3.6 70 J 0.11J(0.17) 8.8 

Background Concentration (Southwest Area 4.4 214 0.9 15.9 
Supergroup)c 

Note: Values in bold represent analytes detected above their respective background concentration. 
aEPA November 1986. 

b Analysis Request/Chain-of-Custody Record. 

coinwiddie September 1997. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Chromium (VI) 
0.06 J (0.2) 

NS 

0.0594 J 0.198 
0.0588 J 0.196 
0.0804 J 0.201 
0.0595 J 0.198 

0.1 J (0.2) 
0.0489 J (0.196) 
0.181 J (0.191) 

NS 
1 

J = Analytical result was qualified as an estimated value during data validation, see data validation report. 

Lead Mercury 
3.3 NO (0.039) 

3.33 J NO (0.0173) 

NS NS 
3.6 NO (0.041) 
5 NO 0.04) 

4.8 NO 0.044) 
5.3 NO 0.044) 
3.7 NO 0.043) 
6 NO 0.044) 

7.5 NO 0.043) 
11.8 <0.1 

J () =The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
mg/kg = Milligram(s) per kilogram. 
ND () = Not detected above the method detection limit, shown in parentheses. 
NS = Not sampled. 
S = Soil sample. 

Selenium Silver 
NO (0.29) ND(0.039 
NO (0.07) 0.383 J (0.479) 

NS NS 
NO (0.3) ND(0.041 
NO (0.3) NO (0.04) 

NO (0.33) NO (0.044 
NO (0.33) NO (0.044 

0.45 J (1.3) NO (0.043 J 
NO (0.33) NO (0.044) . 
NO (0.32) NO (0.043) 

<1 <1 
i 



Table 3.4.2-10 
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1 072) 

Confirmatory Soil Sampling, Metals Analytical Method Detection Limits 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

Method 601 OA/7 471 /6020/7196N 
Analyte Detection Limit (mg/kg) 

Arsenic 0.149-0.67 
Barium 0.0166-0.56 
Cadmium 0.01 04-0.044 
Chromium 0.0365-0.78 
Chromium (VI) 0.0324-0.0342 
Lead 0.0339-0.33 
Mercury 0.0173-0.044 
Selenium 0.07-0.33 
Silver 0.031-0.044 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg= Milligram(s) per kilogram. 
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Table 3.4.2-11 
Summary of Building T -52/Former Building 6500 Septic System (DSS Site 1 072) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Cyanide 
Sample Attributes _{Method 9012Aa) (mg/kg) 

Sample 
Record Number!' ER Sample 10 Oe[Jth (ft) Total Cyanide 

602765 T52/6500-0F1-BH1-6-S 6 NO 
602765 T52/6500-DF1-BH1-11-S 11 ND 
602765 T52/6500-DF1-BH2-6-S 6 ND 
602765 T52/6500-0F1-BH2-11-S 11 NO 
602765 T52/6500-DF1-BH3-6-S 6 NO 
602765 T52/6500-DF1-BH3-11-S 11 ND 
602765 T52/6500-0F1-BH4-6-S 6 ND 
602765 T52/6500-DF1-BH4-11-S 11 ND 

aEPA November 1986. 
bAnalysis RequesVChain-of-Custody Record. 
BH = Borehole. 
DF = Orainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
NO =Not detected above the method detection limit. 
S = Soil sample. 

Table 3.4.2-12 
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072) 

Confirmatory Soil Sampling, Total Cyanide Analytical Method Detection Limit 
August 1999 

(Off-Site Laboratory) 

Method 9012N Detection Limit 
Analvte (mgLk_gl 

Total Cyanide 0.138-0.139 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligrams per kilogram. 
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Radionuclides 

Analytical results for the nine gamma spectroscopy analysis of the nine soil samples collected 
from the drainfield boreholes are presented in Table 3.4.2-13. No readings above NMED
approved background values were detected in any sample collected at this site. 

Gross Alpha/Beta Activity 

Analytical results for the eight soil samples collected from the drainfield boreholes are presented 
in Table 3.4.2-14. No elevated readings of gross alpha were detected in any of the samples. 
The 11 feet bgs sample from Borehole T52/6500-DF1-BH3-11-S had a gross beta reading of 
88.5 picocuries (pCi)/g, but this is within the order of magnitude range for readings at this site, 
and is interpreted as indicating no significant levels of residual radioactive material in soil at the 
site. 

3.4.3 Soil Sampling Data Quality 

As shown in Tables 3.4.2-3, 3.4.2-7, 3.4.2-9, and 3.4.2-13, to assess the precision and 
repeatability of sampling and analytical procedures duplicate soil samples (designated DU) were 
collected and analyzed at both the on- and off-site laboratory for SVOCs, HE, RCRA metals, 
and gamma spectroscopy. 

No SVOCs or HE compounds were detected in either the sample or duplicate. As shown on 
Table 3.4.2-9, no mercury or selenium was detected in either the sample or duplicate. Arsenic 
concentrations in the sample and duplicate were comparable at 2.8 and 2.02 milligrams 
(mg)/kilogram (kg), respectively. Lead concentrations were also comparable at 3.3 and 
3.33 J mg/kg respectively, as was barium (71 J and 94.8 J mg/kg). Chromium (11 and 
4.91 mg/kg) was detected at higher concentrations in the primary sample than in the duplicate. 
Cadmium was detected at 0.044 J mg/kg in the primary sample and not detected in the 
duplicate; silver was not detected in the primary sample, but was detected in the duplicate 
(0.383 J mg/kg). The duplicate sample was not analyzed for hexavalent chromium. All 
detections in the duplicate sample were below the NMED-approved background. 

As shown on Table 3.4.2-13, the gamma spectroscopy results for the sample are comparable 
with no detections of cesium-137 or uranium-235 in either the primary sample or duplicate. 
Thorium-232 and uranium-238 were both detected in the primary sample, but not in the 
duplicate. All gamma spectroscopy detections were below the NMED-approved background 
activities for the Southwest Area. 

3.4.4 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance (QA)/quality control (QC) samples were collected at an approximate 
frequency of 1 per 20 field samples. These typically included sample duplicates and matrix 
spike/matrix spike duplicates. Typically, samples were shipped to the laboratory in batches of 
20, so that any one shipment might contain samples from several sites. Aqueous equipment 
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Table 3.4.2-13 
Summary of Building T -52/Former Building 6500 Septic System (DSS Site 1 072) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
July 1998 

(On-Site Laboratory, Except Where Noted) 

Sample Attributes Activity (pCi/g) 
Sample Cesium-137 Thorium-232 Uranium-235 

Number'l ER Sample ID Depth (ft) Result Errorb Result Errorb Result Errorb 
600439 T52/6500-DF1-BH1-6-S 6 NO (0.0162) -- 0.621 0.295 
600438 T52/6500-DF1-BH 1-6-DU 6 NO (0.00898} -- ND (0.0158) --

(Off-Site Laboratory) 
600439 T52/6500-DF1-BH2-6-S 6 NO (0.0138) -- 0.526 0.239 
600439 T52/6500-DF1-BH2-11-S 11 NDl0.0160) -- 0.733 0.341 
600439 T52/6500-DF1-BH3-6-S 6 NO (0.0198) -- 0.657 0.305 
600439 T52/6500-DF1-BH3-11-S 11 NO (0.0177) -- 0.704 0.332 
600439 T52/6500-DF1-BH4-6-S 6 NO J0.0180). -- 0.684 0.324 
600439 T52/6500-DF1-BH4-11-S 11 NO (0.0178) -- 0.693 0.333 
600439 T52/6500-DF1-BH5-11-S 11 ND10.0154) -- 0.762 0.343 

Background Activity (Southwest Area Supergroup)c 0.079 NA_ 1.01 NA 
------- -- --

Note: Values in bold represent analytes detected above their respective background activity level. 
aAnalysis Request/Chain-of-Custody Record. 
bTwo standard deviations about the mean detected activity. 
cDinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU =Duplicate sample. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
NA = Not applicable. 
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

= Error not calculated for nondetect results. 

ND(0.115) --
NO (0.0456} --
NO _(0.0977) --
NO (0.116) --

NO (0.0688} --
0.0919 0.0889 

NO (0.102) --
NO (0.106) --

NO (0.0470) --
0.16 NA 

---- --- L_ -- -

Uranium-238 
Result Errorb 
0.612 0.235 

NO (0.272) --
0.572 0.268 
0.815 0.255 
0.541 0.181 
0.735 0.251 
0.748 0.356 
0.404 0.227 
0.717 0.391 

1.4 NA 
-----



Table 3.4.2-14 
Summary of Building T -52/Former Building 6500 Septic System (DSS Site 1 072) 

Confirmatory Soil Sampling, Gross Alpha and Beta Analytical Results 
July 1998 

(Off-Site Laboratory) 

Sample Attributes Activity (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numbera ER Sample ID Depth (ft) Result Err orb Result Err orb 
600438 T52/6500-DF1-BH 1-6-S 6 6.96 3.04 17.6 3.63 
600438 T52/6500-DF1-BH2-6-S 6 6.28 2.94 16.6 3.61 
600438 T52/6500-DF1-BH2-11-S 11 4.25 2.29 14.5 3.47 
600438 T52/6500-DF1-BH3-6-S 6 6.95 2.72 19.4 3.71 
600438 T52/6500-DF1-BH3-11-S 11 11.2 3.57 88.5 6.69 
600438 T52/6500-DF1-BH4-6-S 6 4.92 2.53 15.9 3.61 
600438 T52/6500-DF1-BH4-11-S 11 12.7 4.07 19.4 3.88 
600438 T52/6500-DF1-BH5-11-S 11 14.6 3.82 15.7 3.43 

aAnalysis Request/Chain-of-Custody Record. 
bTwo standard deviations about the mean detected activity. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

blanks (EBs) were collected at an approximate frequency of 1 per 20 samples and sent to the 
laboratory. EBs were analyzed for the same analytical suite as the soil samples in that 
shipment. Aqueous trip blanks (TBs) were used for VOC analysis only and were included in 
every sample cooler containing VOC soil samples. The analytical results for the EB and TB 
samples only appear on the data tables for the last site sampled in any one shipment, although 
the results were used in the data validation process for all the samples in that batch. 

All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level3 (SNUNM July 1994) or "Data Validation Procedure for Chemical and 
Radiochemical Data," in SNUNM Environmental Restoration Project Administrative Operating 
Procedure 00-03, Rev 0 (SNUNM December 1999). In addition, SNUNM Department 7713 
(RPSD Laboratory) reviewed all gamma spectroscopy results according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex B 
contains the data validation reports for the samples collected at DSS Site 1072. The data are 
acceptable for use in the DSS Site 1072 NFA proposal. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of 
Building T-52/former Building 6500 septic system, DSS Site 1072. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for Building T-52/former Building 6500 septic system, DSS Site 1072, 
is based upon the COGs identified in the soil samples collected from beneath the drainfield at 
this site. This section summarizes the nature and extent of contamination and the 
environmental fate of COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1072 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross 
alpha/beta activity. There were no SVOCs, HE compounds, or cyanide detected in any of the 
soil samples collected at this site. Low concentrations of VOCs were detected in every sample. 
One PCB congener was detected in one sample. Only two RCRA metal detections exceeded 
the approved maximum background concentrations for SNUNM Southwest Area Supergroup 
soils (Dinwiddie September 1997). If metal concentrations exceeded the maximum background 
screening value or the nonquantifiable background value, then the sample was carried forward 
in the risk assessment process. None of the four representative gamma spectroscopy 
radionuclides were detected. Finally, gross alpha/beta activity did not indicate any radioactive 
contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system drainfield. Possible secondary release mechanisms include uptake of 
COGs that may have been released to the soil beneath the drainfield (Figure 4.2-1 }. The depth 
to groundwater at the site (approximately 500 feet bgs) most likely precludes migration of COGs 
into the groundwater system. The potential pathways to receptors include soil ingestion, 
inhalation, and dermal contact, which could occur as a result of excavation of potentially 
contaminated subsurface soil that could take place at the site. Annex C provides additional 
discussion on the fate and transport of COGs at DSS Site 1 072. 

Table 4.2-1 summarizes residual COGs for DSS Site 1072. Only minor VOC contamination was 
found in any of the soil samples collected at this site. All potential COGs were retained in the 
conceptual model and were evaluated in both the human health and ecological risk 
assessments. The current and future land use for DSS Site 1072 is industrial (DOE et al. 
September 1995). 

The potential receptors at the site are considered to be an industrial worker and resident. The 
exposure route for the receptors are dermal contact and ingestion/inhalation for all applicable 
pathways; however, this is a realistic possibility only if contaminated soil is excavated at the site. 
The major exposure route modeled in the human health risk assessment is soil ingestion of the 
COGs. The inhalation pathway is also included because of the potential to inhale dust and 
volatile compounds. The dermal pathway is included because of the potential exposure of the 
receptors to the contaminated soil. 
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Figure 4.2-1 

Conceptual Site Model Flow Diagram for Building T -52 and 
Former Building 6500 Septic System, DSS Site 1072 



Table 4.2-1 
Summary of Potential COGs for Building T -52/Former Building 6500 Septic System 

(DSS Site 1072) 

Maximum 
Background 

Limit/Southwest 
COGs Area 

Number of Greater than . Supergroupb 
COC Type Samplesa Background (mg/kg) 

VOCs 8 2-Butanone NA 
8 Methylene NA 

Chloride 
8 Toluene NA 
8 Xylene NA 

SVOCs 9 None NA 
PCBs 8 Aroclor-1254 NA 
HE 9 None NA 
RCRA Metals 9 Arsenic 4.4 

9 Barium 214 
Hexavalent 8 None 1 
Chromium 
Cyanide 8 None NA 
Radio nuclides 9 None NA 
(pCi/g) 

aNumber of samples includes duplicates and splits. 
boinwiddie September 1997. 

Number of 
Samples 
Where 

Maximum Average Background 
Concentrationc Concentrationd Concentration 

(mg/kg) (m_g/kg) Exceeded9 

0.094 0.0491 8 
0.003 0.0021 7 

0.025 0.0054 6 
0.00074 J 0.0004 1 

NA NA None 
0.0031 J 0.0009 1 

NA NA None 
4.8 2.85 1 

310 J 106.8 1 
0.181 J 0.081 None 

NA NA None 
NA Not calculated1 None 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was 
detected. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected 
amounts and one-half of the MDLs for nondetect results, divided by the number of samples. 
9 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported 
nondetect activities. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
HE =High explosive(s). 
MDA =Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA =Not applicable. 
NO ( ) = Not detected above the MDL shown in parentheses. 
PCB = Polychlorinated biphenyls. 
pCi/g = Picocurie(s) per gram. 
RCRA =Resource Conservation and Recovery Act. 
SVOCs = Semivolatile organic compounds. 
VOCs = Volatile organic compounds. 
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4.3 Site Assessments 

Site assessment at DSS Site 1 072 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the risk assessment results, and Annex C 
presents the risk assessment performed for DSS Site 1 072 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 072 poses no significant threat to human health 
under either the industrial or residential land use scenarios. It was concluded that complete 
ecological pathways are not associated with COGs at this site; therefore, no constituents of 
potential ecological concern exist at the site. As a consequence, a more detailed risk 
assessment was not deemed necessary to predict the potential level of ecological risk 
associated with the site. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS Site 
1 072. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1 072 has been recommended for an industrial land use scenario (DOE et al. 
September 1995). Because metals, organic constituents and radionuclides are present, it was 
necessary to perform a human health risk assessment analysis for the site, which included all 
COGs detected. Annex C provides a complete discussion of the risk assessment process, 
results, and uncertainties. The risk assessment process provides a quantitative evaluation of 
the potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land use scenarios. 

In summary, the HI calculated for the COGs is 0.02 at DSS Site 1072 under the industrial land 
use scenario, which is less than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1072 COGs is 3E-6 for an industrial land use setting. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus, the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 2E-8. The summation of the radiological and nonradiological 
risk from site carcinogens for the industrial land use is 3.6E-6. 

In summary, the HI calculated for the COGs is 0.3 at DSS Site 1072 under the residential land 
use scenario, which is less than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.04. Although the 
estimated excess cancer risk is at the NMED guideline for the residential land use scenario, a 
comparison of the maximum arsenic concentrations (4.8 mg/kg) to both the background 
screening value (4.4 mg/kg) and the range of arsenic background concentrations (0.033 to 
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17 mg/kg) indicates that the maximum concentration is most likely part of the background 
population. In addition, the calculated incremental excess cancer risk is zero. Therefore, 
considering the background screening value, the range of background concentrations, and the 
incremental estimated excess cancer risk, the maximum arsenic concentration does not indicate 
contamination. The summation of the radiological and nonradiological risk from site 
carcinogens for the residential land use is 1.2E-5. 

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

4.3.2.2 Ecological 

An ecological risk assessment that corresponds with the procedures in the EPA's Ecological 
Risk Assessment Guidance for Superfund (EPA 1997) was performed as set forth by the NMED 
Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" (NMED 
March 1998). An early step in the evaluation compared COG concentrations and identified 
potentially bioaccumulative constituents (see Annex C, Sections IV, Vll.2 and Vl1.3). This 
methodology also required developing a site conceptual model and a food web model, as well 
as selecting ecological receptors, as presented in the "Predictive Ecological Risk Assessment 
Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" (IT July 
1998). The risk assessment also includes the estimation of exposure and ecological risk. 

All COGs at DSS Site 1072 are located at more than 5 feet bgs. Therefore, no complete 
ecological pathways exist at the site. As a consequence, a more detailed ecological risk 
assessment is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 072 poses insignificant risk to human health under both industrial and 
residential land use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because all COGs at DSS Site 1072 are located at depths greater than 5 feet bgs and no 
complete ecological pathways exist at the site, a baseline ecological risk assessment is not 
required for this site. 
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5.0 NO FURTHER ACTION PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1072 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in soil at levels considered hazardous to human health for 
an industrial and residential land use scenarios. 

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

Criterion 

Based upon the evidence provided above, DSS Site 1072 is proposed for an NFA decision 
according to Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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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ANNEXA 
Septic Tank Sampling Results 



Buildings 6500 and T-52 
Area 3/ Area 5 

SNLA 10 No. SNLA008602 
TankiD. No.AD89031R 

On October 1, 1992, aqueous and sludge samples were collected from the inactive septic tank 
serving Buildings 6500 and T-52. Analytical results of concern are noted below. 

• Trichloroethene (TCE) was· detected in the aqueous sample at a level of 
2.3 mg/L, which exceeds the New Mexico Water Quality Control Commission 
Regulations (NMWQCCR) discharge limit (NMDL). of 0.1 mg/L and the 
Resource Conservation and Recovery Act (RCRA) toxicity characteristic (TC) 
limit of 0.5 mg/L. 

• Total phenolics was detected in the aqueous sample at a level of 0.041 mg!L, 
which exceeds the NMDL of 0.005 mg/L. 

• Zinc, which is regulated under the NMWQCCR and the City of Albuquerque 
(COA) wastewater ordinance, was detected in the sludge sample at a level of 
1370 mg!kg. 

No other parameters were detected above NMDLs, COA discharge limits, or RCRA TC limits 
that identify ~azardous waste. 

During review of the radiological data, no parameters were detected that exceed U.S. 
Department of Energy (DOE) derived concentration guideline (DCG) limits or the 
investigation levels (IL) established during this investigation. 
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Result of Septic Tank Analyses 
(Sludge Sample) 

Building NoJArea: 6500fT -62 A-3/5 

Tank ID No.: AD890341R 

Date Sampled: 10/01/92 

Sample ID No.: SNL008602 

I I 
Measured ;t 2 Sigma 

I I Analytical Parameter Concentration Uncertainty Units 

Water Content 89.0 NA % 

Arsenic 5.7 NA mglkg 

Barium 297 NA mglkg 

Cadmium 9.3 NA mglkg 

Chromium 27.3 NA mg/kg 

Copper 284 NA mg/kg 

Lead 53.2 NA mglkg 

Manganese 373 NA mglkg 

Mercury 2.0 NA mglkg 

Nickel -- NA mglkg 

Selenium 3.5 NA mglkg 

Silver 9.8 NA mglkg 

Thallium -- NA mglkg 

Zinc 1370 NA mglkg 

Gross Alpha 10 20 pCilg 

Gross Beta 0 30 pCi/g 

Gross Alpha 10 20 pCilg 

Gross Beta . -20 30 pCilg 

Gross Alpha 10 20 pCilg 

- -Gross-Beta .. ~---·-- ---·· --- ····--· 20 30 pCilg 

Gross Alpha 20 20 pCilg 

Gross Beta 10 30 pCilg 

I Tritium I -200 I 300 I pCi/L I 
Actinium-228 0.2 .005 pCilg 

Bismuth-212 0.4 0.3 pCilg 

Bismuth-214 .17 .004 pCilg 

Cesium-137 <0.010 NA pCilg 

Potassium-40 4.2 0.4 pCilg 

Lead-210 0.3 0.4 ' pCilg 

Lead-212 0.1 0.2 pCi/g 

Lead-214 0.18 0.04 pCilg 

Radium-226 <0.165 NA pCilg 

Thorium-234 0.3 0.2 pCilg 

Thallium-208 0.05 0.02 pCilg 

NO-Not Detected NA-Not Applicable 
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Results of Septic Tank Analyses 
(LIOUIO SAMPLES) 

Building NoJArea: 6500/T -52 A-5 
Tank ID No.: AD89031R 
Date Sampled: 1011192 

Sample ID No.: SNLA-008602 

State COA 
Measured Discharge Discharge 

Analytical Parameter Concent111tlon Limit Limit Comments 

VolatHe Organics (EPA 624} (mgll) Cmolll lmolll 

Tetrachlorethane 0.047 0.75 (TT0=5.0) Below Reporting Limits 

T richloroethene 2.3 0.1 (TTO::S.Ol Exceeds State limits; Exceeds RCRA TC Hmil ol 0.5 moll 

Semlvolstile Orasnics (EPA 6251 (ITIQ/1\ (mgll} (mgll} 

None detected above laboratory Parameter {TTO::S.O) 

reporting limk 5pe(::ilic (TT0=5.0) 

Pesticides (EPA 608) (moll\ (mall\ {mgll) 

None detected aboYe laboratory NR CTTO::S.Ol 

reporting limils 

PCBs (EPA 608}_ (moll) (moll) (moll\ 

None detected above laboratory 0.001 (TTO::S.Ol 

reporting limils 

Metals _(mg/IJ (mgll) (mg/1} 

Arsenic N0{0.0050) 0.1 2.0 

Barium 0.068 1.0 20.0 

Cadmium NO (0.00050\ 0.01 2.8 I 

Chromium N0(0.010} 0.05 20.0 

C_g:)pflr NO (0.020) 1.0 16.5 

lead NO (0.0050) 0.05 3.2 

Manganese 0.064 0.20 20.0 
Mercury NO {0.00020} 0.002 0.1 

Nickel - NR 12.0 

Selenium NO (0.0050) 0.05 2.0 

Silver NO {0.010) 0.05 5.0 

Thallium NO (0.010) NR NR 

Zinc 0.072 10.0 28.0 

Uranium 0.007 5.0 NR 

Miscellaneous Ana/Yfes (mgll) {moll) Cmolll 
Phenolic Compounds 0.041 0.005 4.0 Exceeds Slate Umil 

Nilrates/Nilriles ND{0.10) 10.0 NR 

Formaldehyde ND(0.50) NR 260.0 

Auoride 0.38 1.6 180.0 

Cyanide 0.039 0.2 8.0 

Oil and Grease N0(1.0) NR 150.0 

Radiological Analyses (pCVfl (pCVI) (pCVI) 

Radium 226 0.5+1-.0.2 30.0 NR 

Radium 228 1 +1-6 30.0 NR 

Gross Alpha 10 +1- 20 NR NR 

Gross Beta 60 +I-50 NR NR 

Tritium -200 +1- 300 NR NR 

NR = Not Regulated; NO( I .1) = Not Detected (Reporting limil); TC= Toxicity Characteristic ol Hazardous Waste 

Nolt:Oiy --Olawge I.JnWio-for--- any. Cly- oq>~yto cl-goOISII'i!My --not•plc-·-·--llqllyto -~-or _._...,..., ... _.... 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: T52/6500 

Sample ID Number: 024380 

Date Sampled: 7-20-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Resu" Lim" (DL) Limit" Limit~' Comments 

Volatile Organics (8260) (m¢.) {mg/L) (m¢.) {mg/L) 

Acetone 0.006BJ 0.010 NR NR 

Toluene 0.004J 0.010 0.75 TTO= 5.0 

Semivolatile Organics (8270) {mg/L) (mg/1.) {mg/1.) (mgtt) 

4-Methylphenol 0.004J 0.010 NR NR 

4-Methylphenol (reanalyses) 0.003J 0.010 NR NR 

2,4-0imethylphenol 0.005J 0.010 NR TT0=5.0 

2,4-0imethylphenol 0.005J 0.010 NR TTO= 5.0 
(reanalyses) -

bls(2-Ethylhexyi)Phthalate 0.004BJ 0.010 NR TTO= 5.0 

bis(2-Ethylhexyi)Phthalate 0.009BJ 0.010 NR TTO= 5.0 
(reanalyses) 

Di-N-Butylphthalate 0.001J 0.010 NR TTO = 5.0 
(reanalyses) 

Pesticides/PCBs (8080) {mg/1..) (mg/L) (mg/1..) (mg/1..) 

None detected above DL NO various NR I PCBS= 0.001 TTO= 5.0 

Metals (6010/7470) {mg/L) {mg/1.) {mg/1..) (mgtt) 

Arsenic 0.0030J 0.010 0.1 2.0 

Barium 0.094J 0.200 1.0 20.0 

Cadmium NO 0.005 0.01 2.8 

Chromium NO 0.020 0.05 20.0 

Copper 0.020J 0.025 1.0 16.5 

Lead 0.0021J 0.003 0.05 3.2 

Manganese 0.068 0.015 0.2 20.0 

Nickel 0.020J 0.040 0.2 12.0 

Selenium 0.0029J 0.005 0.05 2.0 

Silver NO 0.010 0.05 5.0 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: T52/6500 

Sample ID Number: 024380 

Date Sampled: 7-20-95 

Detection NM Discharge COA Discharge 
Parameter (Method} Reault Limit (DL} Limlr LimJr> Comments 

Thallium 0.0052J 0.010 NR NR 

Metals (601017470) (mg/L) {mg/1.) (mg/L} (mg/L} 

Zinc 0.14 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

' 
Miscellaneous Analyses . (mg/L) (mg/1..) (mg/L) (mg/L) 

Field pH Not recorded 0- 14 pH units 6-9 pH units 5-11 pH units 

Formaldehyde (NIOSH 3500} NO 0.50 NR 260.0 

Auoride (300.0} NO 0.10 1.6 180.0 

Nitrate + Nitrite (353.1) 0.174 0.100 10.0 NR 

Oil + Grease (9070) 5.58 0.96 NR 150.0 

Total Phenol (9066) 0.180 0.050 0.005 4.0 Exceeds NM Discharge limit. 

Notes: 
a New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section B-9-3 M- maximum allowable concentration lor grab sample. 
B = Analyte detected in method blank. 
DL = Detection limit Indicated on labOratory report. 
iDL = Instrument detectloilllmlt. 
J = Estimated concentration of analy1e, between DL and IDL. 
NO = Not detected above DL indicated. 
NR = Not regulated. 
TIO = Total toxic organics. 

( 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: T52/6500 

Sample ID Number: 024380 

Date Sampled: 7-2()..95 

Parameter (Method) Result MDA Critical Level NM Discharge Limit" Comments 

Radiological Analyses (pCIIL :t: 2-o) (pCIIL) (pCIIL) (pCIIL) 

Gross Alpha (9310) 0.27 ± 0.66 9.05 3.74 NR 

Gross Beta' (9310) 74.4± 11.2 11.8 5.62 NR 

Isotopic Analyses (pCIIL :t: 2-o) (pCVL) (pCIIL) (pCIIL) 
.~ 

Tritium (906.0) ·31.2 ± 58.6 100 49.5 NR 

Gamma SpectroscopY' (pCVmL :t: 2-o) (pCVmL) (pCIIL) (pCIIL) 

None detected above MDA NO various NL NR 

Notes: -
• New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
• Analyzed In-house by SNUNM Department 7715. 

" MDA =Minimum detectable activity. 
NO = Not detected above MDA Indicated. 
NL = Not listed. 
NR = Not regulated. 
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"" ...... RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: T52/6500 

Sample ID Number: 024380 

Date Sampled: 7-20-95 

Percent Moisture: Not Re(!Qrted 

Detection Umlt NM Discharge COA Discharge 
Parameter (Method) Result (DL) Limit" Lim~ Com menta 

Volatile Organics (8260) (pgllcg) {Jlg/lcg) {mgll.) (mgtL) 

Acetone 31 10 NR NR 

Toluene 27 10 0.75 TI0=5.0 

Semivolatile Organics (8270) (pgllcg) {pgllcg) {mgll.) (mgtL) 

Fluorene 170J 1600 NR TI0=5.0 

n-Nitrosodiphenylamine 420J 1600 NR TI0=5.0 

Phenanthrene 820J 1600 NR TI0=5.0 

- -
ButyiBenzyiPhthalate 250J 1600 NR TI0=5.0 

bis(2-Ethylhexyi)Phthalate 210J 1600 NR TI0=5.0 ,,,.,., 
Pesticides/PCBs (8080) (pgllcg) {Jlg/lcg) (mg/1..) {mg/1..) 

4,4'-00E 5.5 3.3 NR TI0=5.0 

EndosuHan Sulfate 8.5 3.3 NR TI0=5.0 

Metals (6010fl470) (mgllcg) (mgllcg) {mg/L) {mg/L) 

Arsenic 0.35J 1.0 0.1 2.0 

Barium 23.4 20.0 1.0 20.0 

Cadmium NO 0.50 0,01 2.8 

Chromium 0.84J 2.0 0.05 20.0 

Copper 22.6 2.5 1.0 16.5 

Lead 2.8 0.30 0.05 3.2 

Manganese 15.9 1.5 0.2 20.0 

Nickel 2.7J 4.0 02 12.0 

Selenium NO 0.50 0.05 2.0 

Silver 0.26J 1.0 0.05 5.0 

Thallium NO 1.0 NR NR 

Zinc 149 2.0 10.0 28.0 

"Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: T5216500 

Sample ID Number: 024380 

Date Sampled: 7-2Q-95 

Percent Moisture: Not Re~rted 

Detection Umit NM Discharge COA Discharge 
Parameter (Method) Result (DL) Limn& Lim~ Comments 

Metals (601Dn470) (mg/kg) {mg/kg) (mg/L) (mg/L) 

Mercury 0.36 0.10 0.002 0.1 

Notes: 
a New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9·3 M - maximum allowable concentration for grab sample. 
B = Analyte detected in method blank. 
DL = Detection limit Indicated on laboratory report. 
IDL = Instrument detection limit. \ 

J = Estimated concentration of analyte, between DL and IDL. 
ND = Not detected above DL indicated. 
NR = Not regulated. 

AI.I9-951WP/SNL:T3816-13/2 301455.221.07.000 12-8-95 4:13pm 



RESULTS OF SEPTIC TANK SAMPUNG 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: T52/6500 

Sample 10 Number: 024380 

Date Sampled: 7-2()..95 

Percent Moisture: Not ReQQrted 

NM Discharge 
Parameter (Method) Result MDA Critical Level Limit" Comments 

Isotopic AnalyseS' (pCVg :1: 2-o) (pCVg) (pCVg) (pCVg) 

Plutonium-239/240 0.014 ± 0.012 0.022 0.012 NR 

Plutonium-238 0.11 ± 0.03 0.021 0.012 NR 

Strontium-90 -0.05 ± 0.08 0.15 0.07 NR 

Thorlum-232 0.082 ± 0.053 0.049 0.035 NR 

Thonum-230 0.53 ± 0.15 0.056 0.038 NR 

Thorlum-228 0.55 ± 0.16 0.060 0.040 NR 

Uranium-238 3.67 ± 1.24 0.11 0.083 NR 

Uranium-235/236 · - 0.28 ± 0.19 0.13 0.100 NR 

Uranium-234 7.02 ± 2.24 0.12 0.089 NR 

Dry Gamma Spectroscopy (pCVg ± 2-o) (pCVg) (pCVg) (pCVg) 

Cesium-137 0.014 ± 0.094 0.010 0.005 NR 

Cesium-134 ND 0.009 0.004 NR 

Potassium-40 3.44 ± 0.46 0.10 0.045 NR 

Chromium-51 NO 0.099 0.049 NR 

Iron-59 NO 0.027 0.013 NR 

Cobalt-60 NO 0.011 0.006 NR 

Zlrconium-95 NO 0.021 0.010 NR 

Ruthenlum-103 NO 0.011 0.005 NR 

Ruthenium-1 06 NO 0.085 0.042 NR 

Cerium-144 NO 0.059 0.029 NR 

Thallium-208 0.078 ± 0.013 0.010 NL NA 

Lead-210 0.89 ± 0.43 0.44 NL NR 

Lead-212 0.22 ± 0.03 0.01 0.006 NR 

Lead-214 0.14 ± 0.02 0.02 0.009 NR 

Blsmuth-212 0.20 ± 0.07 0.07 NL NR 

Bismuth-214 0.13 ± 0.02 0.02 NL NR 

Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: T52/6500 

Sample ID Number: 024380 

Date Sampled: 7-20-95 

Percent Moisture: Not ReeQrted 

NM Discharge 
Parameter (Method) Result MDA Critical Level Limit" Comments 

Dry Gamma Spectroscopy (pCVg: 2-o) (pCVg) (pCVg) (pCVg) 

Radium-224 0.49 ± 0.19 0.17 NL NR 

Radium-226 0.13 ± 0.02 0.02 0.011 30.0" 

Radium-228 0.24 ± 0.03 0.04 0.017 30.0° 

Actinium-228 0.24± 0.03 0.04 0.017 NR 

Thorium-231 NO 0.26 0.13 NR 

Thorium-232 0.24 ± 0.03 0.04 0.017 NR 

Thorium-234 1.93± 0.30 0.14 0.070 NR 

Uraniiim-235 - 0.10± 0.02 0.05 0.026 NR 

Uranium-238 1.93 ± 0.30 0.14 0.070 NR 

Americium-241 NO 0.034 0.017 NR 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
• Isotopic uranium analyzed by NAS.NS-3050; plutonium by SL 13028/SL 13033; strontium by 7500-SR; thorium by NAS·NS-3004. 
• Analyzed by method HASL 300 at Ouanterra, St. Louis. 
• NMWQCCR standard for Ra-226 + Ra-228 combined in pCVL. 
MOA = Minimum detectable activity. 
NO = Not detected above MOA Indicated. 
NR = Not regulated. 
NL = Not listed. 
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SAMPLE FINDINGS SUMMARY 

site:/lta-c/(Sp6c+}~ 
C-

Comments 

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

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

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

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

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed b~~ Date: ___ "'_/ /_<!-_:::.J,.;...yj_.:_?,J.'? _______ _ 



SAMPLE FINDINGS SUMMARY 

ARJcoc: C02. ?.6 r Data Classification: UC41era ( ~ /s t-ry 
Sample/ DV / 

Fraction No. Analysis · Qualifiers Comments 

\ 

;% U~ LzLt2. ~C?J!S",...r/ 

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

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

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

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

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260; EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewe _____.Date: __ .;:_'/-'-~-2..=...;3=-· _/<_..r;f?_....? ______ _ 
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Analysis- L'se \·alid test methods pro,·ided below or if the mult applies to an indiYidual ::l~:!l;te within a test method. 
use the CAS number from the anal;. tical data sheet. 

D\' Qualifiers- The entry will be taken from the list ofYalid qualifiers and associated com:nems. If other qualifi.ers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments" This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 
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EPAS:iO. HACH_ALK. HACH_ 1\02. HACH_~03. ~IEKC_HE. PCBRISC 

R.:' ic-,,cJ b~ :~4t-fdkl-+--f--!...1_-J2L_~_Dat:: __ ro_( 1_'i_( ?_8 ___ _ 

I ,. 
i' 
L 
II 

!I 
!; 

i· 

II 
il 

I 
I! 

I! 
I' 
Jl 
ll 
.I 

II 

II 
I' 
tl 

II 

I 



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

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

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

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

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

J1 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

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

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

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

P2 Insufficient quality control data to determine laboratory precision. 

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

R 

u 

Ul 

UJ 

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

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

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

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

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

..... 
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DOCUMENTATION COMPLETENESS CHECKLIST 

(DATA VERIFICATIONNALIDATION LEVEL 1- DV1) (}~ll~f-95 

Project Leader To"' y Roy ha / ProjectName toe JJrM-ER.. 'feel•?:. h'{}{dr Case No: 7Z21. ? 1~ 

AR/COC No. 600 '-( 37 Analytical lab E,f!_CL SDG No. AJA _____ ,,. ___ _ 
In the tables below, mark any infonnalion that is missing or incorrect and give an explanation. 

--- . -----,-------,----- -. - -d Chain of Cuslodv Record 

line Complete? Resolved? 

No. Item Yes No U no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated JJA 1-Jo f- C{p /) ( tCJJ<k Ce 
1.2 Container type(s) correct for analyses requested ..--
1.3 Sample volume adequate for t# and Jypes of analyses requested ..........-

1.4 Preservative correct for analyses requested ._....... 
---

1.5 Custody records continuous and complete ....--

1.6 lab sample number(s) provided ---1.7 Condition upon receipt Information provided --
1.8 Tritium Screen data provided (Rad labs) JJA J-Jaf- qpp(,.c.rJ>4 #'(~~..t-e.MMA (oeOLf..t·~, 

2.0 Analvticallab --- - - ReDort 

line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature --2.2 Date samples received --- --2.3 Method reference number(s) complete and correct -2.4 Qualily control data provided (MB,lCS, LCD, Detection limit) - u:..P Aet- a..-cd'( 'l--e.d w .-t--t... tu~ ..... ,- H ~£{ ru--tli2 r 
2.5 Matrix spike/matrix SJ.like duplicate data provided(if requested) ....--- }Jo~ : 1'1-ot ~<;v--et Led -----
2.6 Narrative provided - v 

·--- ----IJo+- 9fP (t (',lt b 4> 2.7 TAT mel IJA -·--- --
2.8 Hold limes met -- -- ···--·--
2.9 All requested result data provided - -··- .. ·.·; 

Based on the review, this data package is complete [fVes 0No 

U no, provide : correction request tracking t# and dale correction request was submitted: 

4~4-~ 
7 ----.-,--r: 

to(t-t ( 98 Closed by: -------Reviewed by: Dale: Date· 



ANNEX B 
Soil Sample Data Validation Results 
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Sample :\o .. 'Fraction No.- This value is located on the Chain of Custody in the ER Sampie ld fi~!d. 

Analysis- l'se \'alid resr methods pro,·ided below or ifth~ r~sult applies to an indiYidual :!:::!l:1e within a t~st method. 
use the CAS nuniber from rhe anal~1ical data sheet. 

0\' Qualifiers ·The entry will be taken from the list of \·aJid qualifiers and associated com:nents. If other qua lifters 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments· This is only to be used if a comment associated with the qualifier is not appropriate. needs modifrcarion 
bec:1use of an unusual circumstance. or additional clarification is warranted. 

Test ~lethods • Anions_CE. EPA60 10. EPA6010. EPA-.r70 I. EPA SO 158. EPASOS l. EP.-l.S160. EPA81'60-M?. 
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List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

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

A2 Laboratory accuracy and/or bias measurements for the associat~d Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

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

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

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

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

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

P2 Insufficient quality control data to determine laboratory precision. 

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

R 

u 

Ul 

UJ 

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

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

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

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

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



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1 • DV1) 

T( >I' 1)• 

ltcv. I 
AUachmcnl A 
Novcmhcr 11195 

'f)~ ;),.J~95 

Project leader lo"'y f4y ba / Project Name (0 t JJD.A- ER.. Feel,-r_ . f:.r·~ Ur Case No: 722"'$. ? 7e 

ARICOC No. 600 L{ 37 Analytical lab E ,e_ C L SDGNo. ----····---
JJA 

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

··- . ~··- .. ,-·- .... .,. --- --- hain of Custodv R - -- --. -

line Complete? Resolved? -No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk Initialed and dated IJA /Jof- CtPP(fc.cJ,~ 
1.2 Container type(s) correct for analyses requested --1.3 Sample volume adequate fort# and.types of analyses requested -1.4 Preservalive correct for analyses requested - ·--
1.5 , Custody records continuous and complete ......-
1.6 lab sample number(s) provided ---1.7 Condition upon receipt Information provided -
1.8 Tritium Screen data provided (Rad Jabs) JJA IJck Qpp(,·c.o..h4> ..<o.-t- f!.MM.A (oco..l-,•crt 

() .. ·-· - ----- ---------, ---

line Complete?. Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Oata reviewed, signature -2.2 Date samples received --2.3 Method-reference number(s) complete and correct .. -2.4 Quality r.ontrol data provided _(MB, LCS, LCD, Detection Limit) - f...CP ,u~ Q..,o(l('('l.~d wc·f-t.. tt.A~ ....... -1-/~(l SQ ...... fla' 

2.5 . Matrix spike/matrix spike duplicate data provlded{if requested} -- !Jo k : AO t ~owe 1 k.d_ 
Narrative provided 

v -- ·--
2.6 -TAT met IJI\ klo+- 9fP (,•c..o. b 4> --- ---
2.7 -·--· --
2.8 Hold limes mel · - ,. 

·-----·-
2.9 All requested result data provided - ·----· ·.-: 

Based on the review, this dala package Is complete (3-ves QNo 

If no, provide : correction request tracking # and date correction request was submilted: 

. 4-IL!L~ Reviewed by: Dale: ro(t'f( 98 Closed by:· 
---~----------------

Dale: 
I I ( 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONN AUDATION LEVEL 2-DV2) 

Project Name t6r ~M-f.{(. f,oh-c h·e.lds Page 1 of 5 

Case Number 7Z 'Z.. 'S. Z '10 

Sample Numbers {(:,. Je,.{ ~~s {~w fo aoAO{'{ l,·co./ retor-t) 

ARICOC No. 600 'fl7 Analytical laboratory __ E._~_C_L ___ _ SOG No .. ___ JJ_A __ _ 

ARICOC No. Analytical laboratory--------
SDG No .. _____ _ 

ARICOC No. Analytical laboratory--------
SDG No . ._ ____ _ 

ARICOC No.---- Analytical laboratory,__ ______ _ SOG No .. _____ _ 

1 0 EVALUATION . 
Item Yes No H no, Sample 10 NoJFractxm(s) and AnalysiS 

, ) Sample volume, container, and 
preservation correct? --

2) Holding times met tor all 
samples? ---

3) Reponsng units appropnate for the 
matrix and meet projec:t-apecific 
requirements? -

4) Ouantitation limit met tor all 
samples? --

5) Accuracy 
a) Laboratory control sample 

accura&;y reponed and met for c...---
all samples? ' 

b) Surrogate data n.poned and 
met tor all crganic samptn · 
analyzed by a gas chroma- ---tography technique? 

Reviewed by: All¢-~ 
-II 7 

I 

Date: 

ALJ2-MISNL:SOP30UB.R1 



6) 

7) 

8) 

DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONNAUDAnON LEVEL 2--DV2) 

Page 2 ot 5 

hem Yes No H no. 5ample 10 NoJFraction(s) and Analysas 

C) Matnx spike recovery data )rqB -2« -::::(' bo..r r'u....<-<. (_ /oro. t-ed 
reponed and met tor all 

{ow'). (]) 
samples tor which it was ....--
requaS1ed? 

PreCision ~of- QPP ( ft&..~(e J LC) J._y_p l ,. ~ ~ 
a) Laboratory control sample 

JJA t\(1+ Ct~ l.., 't. ~ cJ. \ •••• 11-1--t.. S~"""'-f #-ea precision reponed and mat 1or 

all samples? ~i..DJ 

b) Matrix spike duplicate RPD 

data reponed and mat tor all 

samples tor which it was ...---
raquaS1ed? 

Blank data 

a) Method or reagent blank data 

reported and met tor all ~ 

samples? ·-

b) Sampling blank (e.g., field, IJo }- otPiJ ( (c."' ble 
trip, and equipment) data 

NA " 

reponed and met? 

Narrative 1ncludad, corNd., and 

complete? ---
2.0 COMMENTS: AD items marked ·No· above must be explained in this section. For each item. give 
SNUNM 10 No. and the analysis, If appropriate, ot au samples affected by the finding. 

covt-fr.ol (;. __ ,. '" 
1 

~ M.SD .Set ~ • ~ r€-fa.l,·~ t'cer-1- c(,..f..k~~ 
Reviewed by: 4 

Date: 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONN AUDATION LEVEL 2-DV2) 

2.0 COMMENTs CONTJNUAnON SHEET 

Reviewed by: l/-4'1-ll 
Date: (0 ftct ( ~ 8 

Page 3 of 5 
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DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONN AUD~nON LEVEL 2-DV2) 

Page 4 ot 5 

3.0 SUMMARY: Summarize the findings in the table below. List only sa~les/tradions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. &plain any 

other qualifiers in the comments column. 

Sample/ 

Fraction NO. Analysis Qualifiers Comments 

-l .. ~r / 
,.,oA Q .l 

I' y - v 
~ 

~ 
/ ,. ..... ____ ..,... 

QUALIFIERS: 

J • Estimated quantity {provide re11110n) 

B • Contamination il:l blank (indicate which blank) 

P • Laboratory precision does not mMt criteria 

A • Reponing units inappropriate . 

N • There is presumptive evidence of the presence 

of the material 

UJ • The material wu analyzed tor but was not 

deteded. The usocia1ed value is an estimate 

and may be inaccurate or impreciH. 

Reviewed by: /dl.,4 f21 
Date: /0 ( fl( r~s 

AL.i2-MISNL:SC>P30..a.R1 
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0 • Ouantitation limit does not mHt criteria 

A • Labor.rory accurcy don not meet criteria 

U • Analyte is undetected (indicate which analyte and 

reason for qualifiCation) 

NJ • There is presumptive. evict.nce of the presence of the 

material at an estimated quantity. 



SAMPLE FINDINGS SUMMARY 

ARJCOC: &0 C, ? b s- Data Classification: a '?JOa,;..__ 
Sample/ DV J 

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

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

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

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

Test Methods· Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK. HACH_ N02, HACH_NOJ, MEKC_HE, PCBRISC 

Reviewed~::>~- . Date: ___ "/-~-<!..~_t.;;..~-'~'--'-'? ______ _ 

-----··· ....... -------



SA..MPL:E FINDINGS SUMMARY 

( -
. Data Classification: Uc:,t:t?A / c::k,., ./:r t-r~ ARICOC: b02,/6r 

Sample! DV / 

Fraction No. Analysis Qualifiers Comments 

/1/o aL ~u ~gfh~r/ 

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

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

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

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

TestMetbods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA808l,EPA8260, EPA8260-M3, 
EPA8270,HACH_ALK, HACH_ N02, HACH_N03, MEXC_HE, PCBRISC 

-------·--- -·-- .. 



2. CALIBRATIONS 

3. MEnlOD BLANKS 

4. MSIMSP 

6. REPLICATES 

7. SURROGATES 

CIIECKMARK 
.1 - J'STIMA TED 
I!- NOT DI.TEI::TED 

./ 

./ 

.,/ 

./ 
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2. CALIBRATIONS 

3. METHOD BLANICS 

4. MSIMSD 

s. LABORATORY 
COlfrROl. SAMPLES 

6. REPLICATES 

7. SURROGATF.S 

CHECKM..,RK 
J - E!>TIMJ\ TED 
lJ - NOT DETECTED 

./ 

,/ 

./ 

./ 

,/ 

-sHADeD 

DATA VALIDATION SUMMARY: 

I OF SAMPLES: .!( MATRIX: t2f1u e.t:&< 5 
LAB SAMPLE IDs: 

1gQB!£~,--~J~9~+7TbG-,~---·q"J.-----~-------

./ ./ 

,/ ./ 

/ ./ 

./ 
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Memorandum 

Date: 11/23/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic systems 
ARICOC: 602765 
Case: 7223.02.02.01 
Laboratory: GEL 
SDG: 9908E5l 

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

Summary 

All samples wen: prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8260, PCB EPA8082). All compounds were successfully analyzed. 

No qualifications were applied to VOC sample data. 

Qualifications were applied to PCB sample data due to exceeded holding time and failure to meet 
surrogate recovery acceptance criteria. 

HoldiDg TUDeS 

All VOC samples were analyzed within prescnbed holding times. 

The original analysis of PCB sample T52/6500-DFI-BH3-6-S exhibited low surrogate recovery. It was re
extracted and reanalyzed outside of holding time, with acceptable surrogate recovery. There-extracted 
results were reported. Positive sample results were J2 qualified; non-detected results were UJ2 qualified. 
See attached Sample Findings Summary. 

Calibratioll 

Several VOC CCVs exhibited percent di1ferences of>20%, but <4()0,4,. No sample data were qualified as a 
result. 

SeveJal PCB CCVs failed to meet o/.0 acceptance criteria on the secondary column (DBXLB). None of 
these failures were for analytes which had positive n:sults on the primary column (requiring 
confinnation), therefore no qualifications were applied. 

No target analytes were detected above the reporting limit in the PCB method blanks. 

Methylene chloride was detected in the VOC method blanks, but since all sample results were oon-dctcct, 
no qualifications were applied. Note: The CVR states that a VOC method blank exhibited toluene, but no 
samples from this SDG were associated with tbat method blank. 



No target analytes were detected in either the VOC or PCB equipment blanks. 

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 

PCB samples T5216500-DFI-BH1-6-S and B898-DF1-BH1-10-S exhibited high surrogate recovery. Since 
these samples had no positive results, no data were qualified. Sample B898-DF1-BH3-PCB (equipment 
blank) exhibited low surrogate reC:overy. Results for this sample were UJ qualified. 

Matrix Soike/Matris Soike Duplicates <MSIMSDl 

Matrix spike samples for 50il VOC and all PCB analyses met acceptance criteria. 

No aqueous VOC MSIMSD samples were analyzed. No sample results were qualified. 

Iotenaal Staadards 

All VOC internal standard acceptance criteria were met 

Laboratory Control Sample/Laboratory CoDtrol Sample Duplieate (LCS/LCSDl 

LCSILCSD sample analysis for soil VOC and all PCB analyses met acc:eptanc:e criteria. 

No aqueous VOC LCSD was analyzed. The aqueous VOC LCS met acc:eptance<:riteria. No sample 
results were qualified. 

OtherQC 

VOC field duplicate RPDs were high for 2-butanonc and toluene. • 

All PCB field duplicate RPDs met aa:eptancc criteria. 

No other specific issues were identified which affect data quality. 

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



PCBs (SW 846 - Method 8082) 

'-='-"-'-~"'fJJ'ru.c::'-- ARJCOC f: ~<)< 76 s- Laboralcry Sample IDs: _-_'fw4....._ _______ --..,-___ _ 
---(,....s;.....s.::_ ___ LaborataryReporU: 9'90& S] 

Confirmati011 
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Date: / 2..1/~ 
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PCBs (SW 846 -Method 8082) 

ARJCOC 1: 60.2 7G _s- Labonloly Sample IDs: • .2~ ) 'J ~ 2' _. lf$ /~ I~ tlfj I ; 2C , l, 2 ~' 
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Memoraadum 

Date: 11123/99 

To: File 

From: Marcia Hilchey 
. . 

.Subject: General Chemistiy Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602765 
Case: 7223.02.02.01 
Labomtoty: GEL 
SDG: 9908E51 

see attached Data Assessment SUIIlJIUliY Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedureS and with specified meQ!ods (total 
cyanide EP A90 12, hexavalent Cr EPA 7196 ). AU components were successfully analyzed. 

No qualifications were applied to CN sample results. 

No" qualifications were applied to a Cm+ sample-results. 

Holding Times 

A1l samples were analyzed within the prescribed holding time. 

Calibration 

Initial and continuing calibmtions met QC acceptance criteria. 

~ 

Cr6+ method blanks and equipment blanks were free of target analytes above reporting limits. 

The CN method blank associated with sample B898-DFl-BH3-cN (equipment blank) exhibited cyanide, 
but the sample exhibited none. No sample results were qualified. All other CN method blanks were free 
of target analyte. 

Matm Svike Analvsis 

The matrix spike sample analyses met QC acceptance criteria for both methods. 

Lalporatorv Coutroi/Laboraton Control Duplicate Samples 

The LCSILCSD samples met QC acceplaDce criteria for both methods 

---·- ------· ------ .. 



Laboratory Replicate Anal:vsis 

The replicate sample analyses met QC acceptaDce criteria for both methods. 

OtherOC 

Field duplicate soil sample analyses met RPD aa;eptance criteria 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 
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COMad Verification Review CCVR} 

Pro)ecl Leader ...:RO~"fBAL.===--------- Project Name NON-eR SEPTIC SYSTEMS case No. 7223.230 

ARICOC No • ...;6:o:D:..::2;.:,.7&=..:5:.._ ________ Analytical Lab _GEL.==----------'--- SOG No. 91108E51 

In the tables below, miNI! any information that is missing or Incorrect and give an ~xplsnation. 

t.D AMiysis Request end Chain of Custody Record end ~ lnfonna1ion 
Une Com~e? ~ !;Resolved? 
No. Item Yes No If no. •xplain · Yes No 

1.1 All Hems on COC comdlte • data entrv ctellllnilialed and dated X 
1.2 Container tvDefs) c:orT8Cl for analvses re<~..Sied X 
1.3 Sample volume adeQuate for • anct types of analyses requ.esced X 
1.4 PresefVaUye correct lor 81'1111Yses reouested X 
1.5 CUstody recolds continuous and complete X 
1.6 Lab sample numbet(s) provided and SNL sample number(s) cross X 

ntfenrncecl and correct 
1.7 Date samples received X 
1.8 Condi1ion uPOn receipt infonnation provided X 

2.D Anllytk:.ll rReport 

une CofJ¥Jiete? Resolved? 
No. Item Yes No llno.~ain Yes Ho 

2.1 Data reviewed. signature X 
2.2 Method reference num!Mil'(s) comPlete and correct )( 

. 2.3 OC analvsis and acceotance limits DJOvidecl 1MB. LCS, Re~te) X 
2.4 MatriJC sDilte/matrix SPike duplicate data provlded(if requested) X 
2.5 Detection Hmits Provided· PQL and MOL(or lOLl, MDA and_l X 
2.15 oc· batch numbers (ll'oVidecl X 
2.7 Dilution factors PJOVided and aR dilution levels l'ell1lfted X 
2.11 Data ntoorted in allOI'ODrlate units and usina correct sl!mlficant ftgures X 
2.9 Radiochemistry analySis uncertainty (2 sigma ltlfOr) and tracer recovery 

1m applicalllel ~ 
NA 

2.10 Narrative DIOVlded X 
2.11 TAT tnel X 
2.12 Hold times met X 
2.13--, Contractual aua"fiers provided ... ,. --·<··· X -· -· """"' ... -·- .. - - =··-~ - --- . ----"'·-·-.,::--..o.-o. 

All reciuested result aiid TIC- (if requested) data provided ··- X 
-- -- ' - --

2.14 



Contract Verification Review (Continued) 

S..t Data QUaily &~Nation 

I\ em Yes No II no, 5ample ID No.lfraction(s) and Analysis 

3.1 Are reportino units appropriate lor the matrix and meet contract specified or X 
projed.-specitlc requirements? lnorganics and metals reponed ar. ppm (mgJ\iter 
or mgll(g)? Tritium reported in picocuries per liter with percent moisture lor soil 
samples? Units consistent between ac samples and sample data 

3.2 Quanlitation lmit met for all samples X 

3.3 Accuracy X 
a) laboratory control samples accuracy reported and met for &It samples 

b) SUrrogate data reported and met for a1 oroanic samples analyzed by a gas X S~TE RECO\oERY OUTSIDE ACCEPTANCE 
chromatography technique UMITS FORPCS SAMPLES H80eE51-24, -30, -42 & 

-42MS/MSD 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all i110rganic and 

Rldiochemlstry samples 

b) Matrix spike duplicate RPO data reponed ar~d met for all o")anic samples X 

3.5Biank data X Men-M..EI'E CHLORIOE & TOLUEt£ OE1EC1Sl1N 
a} Method or reagent blank data reported and met for all samples VOC METHOO BLANKS 

-
b) sampling blank (e.g., field, trip, and equipment) data reported and mel X 

3.$Contractual qualifterS provide(!: • J'- estimated quantity; ·s~-a11aty\e found X 
in me'lhod blank above ltle MOL for organic or above lhe Pal for inorganic; ·u·-
analyte undetected (results are below the MOL. IDL, or MOA (radiodlemical)); . 
'H"-anatysis done beyond the holdino time 

3.7 Narrative addresses pllnc:het fleming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

3.t s.cond column confirmation <Sata provided for metllocis 8330 (lll9h explosives} X 
and rM~StlcidesiPCBs -



Contract Verification Review (Continued) 

4 a calibration and Validation DocumentMion 

II em Yes· No 

4.1 GCIMS (8260. 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCJtf'LC (8330 and 8010 and 8082) 

a) Initial callbraUon provided X· 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.31norganics (metals) 

a) lnlt181 calibration provided NA 

b) Continuing calibration provided NA 

c) ICP interference check sample data provided NA 

d) ICP serial dilution provided NA 

e) Instrument run logs provided NA 

u Radiochemistry 

a) Instrument run logs provided NA 
' 

·--··. 

Comments 

I 
l 

.. 



Contrac:t VerifiCation Review CConduded) 

5.0 Pnlblem Resolution 

SUmmarize the fmdings in the table below. Ust only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved? OYes 

Based OJ! the review. this data package is complete. ONo 

If no, provide: nonconformance report or correction request number------- and date correction request was submilled: ___ _ 

Reviewed by; t 4 ) • P-. Q. sa "'• g..\ o... Date: 10-19-99 
Closed by:. _______ Date:. ____ _ 



Project Leader·....:RO:..::::.~~Al~--------

Contract Verification Review (CVR) 

Pro~ct Name N0N-ER SEPTIC SYSTEMS. 

ARICOC No . ....:6:.:0:::2:!.76::::;5~-------- Analytical Lab ·;...,GEL='-----------

In the tables below, marl! any information that is missing or incotTeCt and give an explanation. 

1.0 Analysis Request and Chain of Custody Record and Log.m lnfonnatlon 

Line Complete? 
No. Item Yes No 

1.1 All items on COC complete - data entry clerk Initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Salmile volume adeauate for #I and tvoes of analyses reouested X 
1.4 Preservative correct for analyses requested X 
1.5. Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s} cross X 

referenced and correct 

1.7 Date samDies received X 
1.8 Condition uoon receipt information Provided X 

2.0 AnalYtical Report 

Une Complete? 
No. Item Yes No 

2.1 Data reviewed slanature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceotance·llmlts provided CMB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data providedOf requested} X 
2.5 Detection limits Provided; PQL and MDL! or lOLl, MDA and 1..,_ X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reoorted X 
2.8 Data reoorted In appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma errol) and tracer recovery NA 

llf aoollcablel reoorted - .. 
2.10 Narrative provided X 
2.11 TAT met X 
~.12 Hold times met X 

~,.).13 Contractual qualifiers provided X 
!.14 All requested result and TIC Of requested) data provided X 

case No. 7223.230 

SDG No. 9908E51 

Resolved? 
If no, explain Yes No 

ResoiWd? 
If no. eXJ)Iain Yes No 



Contract Verification Review (Continued) 

,. ' 3 0 Data Qualty Evaluation . 
...... Item Yes No 

:1. 1 Are reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganics and metals reported as ppm (mglliter 
or mg/Kg)? Tritium reported In picocuries per liter with percent moisture for soli 
samples? Units consistent between ac samples and sample data 

3.2 Quantltation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic sample$ analyzed by a gas X 
chromatography technique . 

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a} Replicate _sample pre_clsion reported and met for an inorganic and 

radiochemistry samples 

b) MatriX spike duplicate RPD data reported and met for an organic samples X 

3.5Biank data X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found X 
in method blank above the MDL for organic or above the PQL for inorganic; ·u·-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H"-analysls done beyond the holding time · 

· ' · ~ 7 Narrative addresses planchet flaming for gross alpha/beta NA 

'"l>l·· •• · 
8 Narrative induded, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) X 
and p&FflcldeSIPcBs 

If no, Sample 10 No./Fraction(s) and Analysis 

'· . . .. 
SURROGAlE RECOVERY OUTSIDE ACCEPTANCE 
LIMITS FOR PCB SAMPLES IJ9908E51-24, ·30, -42 & 
-42MSIMSD 

METHYLEt£ CHLORIDE & TOLlE'£ DElEClED IN 

VOC METHOD BLANKS 

il 
I 

I ,, 
I 



Contract Verification Review (continued) 

4 0 Calibration and Validation Documentation 

Item Yes No Comments 

GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

.. 
b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) lnHial calibration provided NA 

b) Continuing calibration provided NA 

c) ICP interference check sample data provided NA 

d) ICP serial dUution provided NA 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided NA 



Contract Verification Review {CondUded) 

"""'-"' 5.0 Problem Resolution 

SummariZe the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

SampleiFraction No. Analysis .. Problems/Comments/ReSolutions 

. 

Were deficiencies unresolved? OYes 

,,,.·Based on the review, this data package is complete. ir"V"es ONo 

If no, provide: nonconformance rePort or correction request number _______ and date correction request was submitted: ___ _ 

C~by: ____________ ~Dme:. ________ _ 
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RISK ASSESSMENT FOR DSS SITE 1072 6/24/2003 

DSS SITE 1072: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1072, the Building T-52 and former Building 6500 septic 
system, in Technical Area (TA)-V at Sandia National Laboratories/New Mexico (SNUNM), 
consists of a septic tank connected to a drainfield made up of an 80-foot-long drainline with 
eight branching laterals, each 22 feet long. 

The site is located approximately 175 feet southwest of the entrance to TA-V on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). Although no precise information is available, records indicate that 
Building T -52 and former Building 6500 were in operation and discharging to the septic system 
in 1961. By July 1993, the septic system discharges were routed to the City of Albuquerque 
sanitary sewer system (Jones July 1993}; it is assumed that the DSS Site 1 072 septic system 
was abandoned by then. 

Environmental concern about DSS Site 1072 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COGs found at similar facilities. 

No springs or perennial surface-water bodies are located within 2.3 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. During most rainfall events, 
precipitation quickly infiltrates the soil at DSS Site 1072. However, 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 (SNUNM March 1996}. Most of the area 
immediately around DSS Site 1 072 is unpaved with some native vegetation, and storm sewers 
are used to direct surface water away from the site. 

DSS Site 1 072 lies at an average elevation of approximately 5,424 feet above mean sea level. 
The depth to groundwater is approximately 500 feet below ground surface (bgs). The nearest 
groundwater monitoring well is LWDS-MW-1, approximately 125 feet northwest of the site. The 
groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. The production wells nearest to DSS Site 1072 are KAFB-11, 
approximately 3 miles to the northeast, and KAFB-2, approximately 4 miles to the northwest. 

II. Data Quality Objectives 

The data quality objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP} 
for Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 
1999), and the follow-on "Field Implementation Plan [FIP], Characterization of 
Non-Environmental Restoration Drain and Septic Systems" (SNUNM November 2001) 

AU6-03/WP/SNL03:rs5345.doc C-1 840858.01 06/24/031:16 PM 



RISK ASSESSMENT FOR DSS SITE 1072 6/24/2003 

identified the site-specific sample locations, sample depths, sampling procedures, and 
analytical requirements for this and many other DSS sites. The DQOs outlined the Quality 
Assurance (QA)/Quality Control (QC) requirements necessary for producing defensible 
analytical data suitable for risk-assessment purposes. The baseline sampling conducted at 
DSS Site 1 072 was designed to: 

• Determine to the degree possible whether each of the 1 01 systems included on 
the 1996 list was still in existence, or had ever actually existed. 

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

• Identify which systems would, and would not, need initial shallow investigation 
work as required by NMED. 

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

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 072 Number of Sample 
Sampling Sampling Density Sampling Location 

Areas Potential COC Source Locations (samples/acre) Rationale 
Soil beneath the Effluent discharged to 4to 5 NA Evaluate potential 
septic system the environment from COG releases to the 
drainfield the drainfield environment from 

effluent discharged 
from the drainfield 

COG =Constituent of concern. 
DSS =Drain and Septic Systems. 
DQO = Data quality objective. 
NA =Not applicable. 

The baseline soil samples were collected in either four or five locations across DSS Site 1072. 
The samples were collected with a Geoprobe™ drilling rig from two 3-foot-long sampling 
intervals at each sample location. Drainfield sampling intervals started at 6 and 11 feet bgs. 
The soil samples were collected using the same procedures in accordance with procedures 
described in the Operable Unit (OU) 1295 SAP and FIP. Table 2 summarizes the types of 
confirmatory and QA/QC samples collected at the site, and the laboratories that performed the 
analyses. 

The DSS Site 1 072 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 

AU6-03/WP/SNL03:rs5345.doc C-2 840858.01 06/241031:16 PM 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected From DSS Site 1072 

Sample Type VOCs 
Confirmatory 8 
Duplicates 0 
EBs and TBs 0 
(VOCs only) 
Total Samples 8 
Analytical ERCL, 
Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
8 8 
1 0 
0 0 

9 8 
GEL GEL 

=Environmental Restoration Chemistry Laboratory. 

RCRA 
HE Metals 
8 8 
1 1 
0 0 

9 9 
ERCL, ERCL, 
GEL GEL 

DSS 
EB 
ERCL 
GEL 
HE 
PCBs 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

=General Engineering Laboratories, Inc., Charleston, South Carolina. 
= High explosive(s). 
= Polychlorinated biphenyls. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostic Laboratory. 
= Semivolatile organic compound. 
= Trip Blank. 
= Volatile organic compound. 

Gamma 
Hexavalent Spectroscopy 
Chromium Cyanide Radionuclides 

8 8 8 
0 0 1 
0 0 0 

8 8 9 
GEL GEL RPSD, GEL 

Gross 
Alpha and 

Beta 
Activity 

8 
0 
0 

8 
GEL 
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polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha and beta activities. The 
samples were analyzed by an offsite laboratory (General Engineering Laboratories, Inc. [GEL]), 
and the on-site SNUNM Environmental Restoration (ER) Chemistry Laboratory and Radiation 
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical 
methods and some of the data quality requirements from the OU 1295 SAP and FIP. 

Table3 
Summary of Data Quality Requirements 

Analytical Data Quality 
Methoda Level GEL ERCL RPSD 

VOCs Defensible 8 samples None None 
EPA Method 8260 
SVOCs Defensible 8 samples None None 
EPA Method 8270 
PCBs Defensible 8 samples None None 
EPA Method 8082 
HE Compounds Defensible 1 sample 8 samples None 
EPA Method 8330 
RCRA metals Defensible 1 sample 8 samples None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 8 samples None None 
EPA Method 7196A 
Total Cyan ide Defensible 8 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible 1 sample None 8 samples 
Radionuclides 
Gross Alpha/Beta Defensible 8 samples None None 
Activity 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
ERCL =Environmental Restoration Chemistry Laboratory. 
GEL =General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

QNQC samples were collected during the baseline sampling effort according to the ER Project 
Quality Assurance Project Plan. The QNQC samples typically consisted of trip blanks (for 
VOCs only), field duplicates, and equipment blanks. No significant QNQC problems were 
identified in the' QNQC samples. 

All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to "Data Validation Procedure for 
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Chemical and Radiochemical Data" SNUNM ER Project Analytical Operating Procedure (AOP) 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1072 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma-spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal; therefore, the DQOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1072 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the OU 1295 SAP and FIP identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for DSS Site 1072, which is presented 
in Section 4.0 of the associated NFA proposal. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1072 were evaluated using laboratory analyses of the soil samples (Section V). The 
analytical requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA 
metals, hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha 
and beta activities. The analytes and methods listed in Tables 2 and 3 are appropriate to 
characterize the COGs and any potential degradation products at DSS Site 1072. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 072 was deactivated in the early 1990s when Building T -52 and 
former Building 6500 were connected to an extension of the City of Albuquerque sanitary sewer 
system. The migration rate of COGs that may have been introduced into the subsurface via the 
septic system at this site was therefore dependent on the volume of aqueous effluent 
discharged to the environment from this system when it was operational. Any migration of 
COGs from this site after use of the septic system was discontinued has been dependent 
predominantly on precipitation, although it is highly unlikely that sufficient precipitation has 
fallen on the site to reach the depth at which COGs may have been discharged to the 
subsurface from this system. Analytical data generated from the soil sampling conducted at the 
site are adequate to characterize the rate of COC migration at DSS Site 1072. 
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111.4 Extent of Contamination 

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

The baseline soil samples were collected at sampling depths starting at 6 and 11 feet bgs in the 
drainfield area. Sampling intervals started at the depths at which effluent discharged from the 
drainfield drain lines would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators, and 
has been used at numerous DSS type of sites at SNUNM. The baseline soil samples are 
considered to be representative of the soil potentially contaminated with the COCs at this site, 
and are sufficient to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1072 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COCs for which samples were analyzed. When 
the detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organic 
compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

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

Table 4 lists the nonradiological COGs for the human health risk assessment at DSS Site 1 072; 
Table 51ists radiological COCs for the human health risk assessment. All samples were 
collected at depths greater than 5 feet bgs; therefore, calculation of ecological risk was not 
performed. All tables show the associated SNUNM maximum background concentration values 
(Dinwiddie September 1997). Section Vl.4 provides discussion of Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1 072 were to the subsurface soil resulting from the 
discharge of 'Naste water from the Building 6500 septic system to the drainfield. Wind, water, 
and biota are natural mechanisms of COC transport from the primary release point. However, 
because waste water discharged to subsurface soil at depths greater than 5 feet bgs, none of 
these are considered to be significant transport mechanisms at this site. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1072 with Comparison to the 

Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
SNUNM Concentration Less Than or Log K0 w 

Maximum Background Equal to the Applicable BCF (for 
Bioaccumulator?b Concentration Concentration SNUNM Background (maximum organic 

coc (mglkg) (mg/kg}_a Screening Value? aquatic) COCs) (BCF>40, Log f<ow>4) 

Arsenic 4.8 4.4 No 44c -
Barium 310 J 214 No 170d -
Cadmium 0.18 0.9 Yes 64c -
Chromium, total 11 15.9 Yes 16c -
Chromium VI 0.181J 1 Yes 16C -
Cyanide o.o7c NC Unknown NC -
Lead 7.5 11.8 Yes 49c -
Mercury 0.0226 <0.1 Unknown 5,5ooc -
Selenium 0.45J <1 Unknown aoo1 -
Silver 0.383 J <1 Unknown 0.5d -
PCBs, total 0.0031 J NA NA 31 200d 6.72d 
2-Butanone 0.094 NA NA 19 0.299 
Methylene chloride 0.003 J NA NA 59 1.259 
Toluene 0.025 NA NA 10.7d 2.69d 
Xylene 0.00074 J NA NA 23.49 1.5h 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
6 Parameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 
hMicromedex 1998. 
BCF = Bioconcentration factor. 
coc 
DSS 
J 

Kow 
Log 
mg/kg 

= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 

NA 
NMED 
PCB 
SNUNM 
voc 

= Not applicable. 
= New Mexico Environment Department. 
= Polychlorinated biphenyl. 
= Sandia National Laboratories/New Mexico. 
= Volatile organic compound. 
= Information not available. 

Yes 
Yes 
Yes 
No 
No 

Unknown 

Yes 
Yes 

Yes 
No 

Yes 
No 
No 
No 
No 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1 072 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC Activity 
SNUNM Less Than or Equal to 

Maximum Background the Applicable SNUNM BCF Is COCa 
Activity Activity Background Screening (maximum Bioaccumulator?b 

coc (pCi/g) (pCi/g)a Value? aquatic) (BCF >40) 
Cs-137 ND (0.02) 0.079 Yes 3,oooc Yes 
U-235 ND (0.12) 0.16 Yes 900C Yes 
U-238 0.82 1.4 Yes 900C Yes 
Th-232 0.76 1.01 Yes 3,oooc No 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

Water at DSS Site 1072 is currently received as precipitation (approximately 8.1 inches 
annually) (NOAA 1990). Precipitation will either evaporate at or near the point of contact, 
infiltrate into the soil, or form runoff. Infiltration at the site is enhanced by the sandy texture of 
the soil. However, the depth of percolation of water into the soil is limited, and it is estimated 
that 95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration. 
Therefore, the potential for further downward movement of COGs through leaching is low. 
Because groundwater at this site is approximately 500 feet bgs, the potential for COGs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

COGs at DSS Site 1 072 include both organic and inorganic constituents. The inorganic 
constituents include both radiological and nonradiological analytes. The inorganic COGs are 
elemental in form, and are not considered to be degradable. Transformations of the 
nonradiological inorganics could include changes in valence (oxidation/reduction reactions) or 
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to selena
amino acids in plants). However, because of the aridity of the environment at this site and the 
lack of potential contact with biota, none of these mechanisms is expected to result in 
significant transformations of the inorganic COGs. The radiological COGs will undergo decay to 
stable isotopes or radioactive daughter elements. However, because of the long half-lives of 
the radionuclides, radiological decay is not expected to result in significant losses or 
transformations of these COGs. 

The organic COGs at DSS Site 1 072 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 
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occur in the soil solution. Biotransformation includes transformation due to plants, animals, and 
microorganisms. Because of the depth of these COCs in the soil, none of these mechanisms 
are expected to result in significant loss of organic COCs at this site. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1072. COCs 
at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. For the reasons detailed above, wind, surface water, and biota are considered to be 
of low significance as potential transport mechanisms at this site. The potential for 
transformation of nonradiological inorganic constituents and organic compounds is low, and 
loss through decay of radiological COCs is insignificant because of their long half-lives. 

Table 6 
Summary of Fate and Transport at DSS Site 1 072 

Transport and Fate Mechanism Existence at Site S!gnificance 
Wind Yes Low 
Surface runoff Yes Low 
MiQration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic System 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

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

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

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

Step 7. Uncertainties of the above steps are also addressed. 

V1.2 Step 1. Site Data 

Section I of this risk assessment provides the description and site history for DSS Site 1 072. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1072 has been designated a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential exposure of the receptor to contaminated soil. 
No water pathways to groundwater are considered. Depth to groundwater at DSS Site 1 072 is 
approximately 500 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1072. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil inqestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, which includes the background screening procedure. The 
procedure compares the maximum COC concentration to the background screening level. The 
methodology and results are described below. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 

AU6-031WP/SNL03:rs5345.doc C-10 840858.01 06/24/03 1 :16 PM 



0 
I 

-I. 

-I. 

Historical Activities Current and Future Activities 
I 

Primary Primary Secondary 
Contaminant Release Sources 

Sourcesa Mechanism 

-I 
Secondary Pathways Exposure Potential 

Release to Path Receptors 
Mechanism Receptors 

-(iercolation I Dermal Contact 0 0 
Vadose Zone Water 

I lngestionb 0 0 

Soil 

Septic System Release of Hazardous 
Metals: All I Dust l l I Dermal Contact • 0 

"--
Effluent Constituents to Soil VOCs: 2-butanone, l Emissions f l 

Air I Ingestion b I 
methylene chloride, >----- Inhalation • 0 

toluene, xylene 

PCBs: Aroclor-1254 

Dermal Contact • 0 

Direct I Soil }-J External 

l Irradiation • 0 

Ingestion 
b • 0 

I 
Uptake by Biota I LEGEND Biota c L-- and Food Chain 

l 
Ingestion/Uptake 0 0 

Transfers 
longer conducted. 0 Minor or no Exposure 

b For Flora, ingestion = uptake 
840857.03010000/A4 c Pathway not applicable to human receptors 

Figure 1 

Conceptual Site Model Flow Diagram for Building T-52 and 
Former Building 6500 Septic System, DSS Site 1072 



RISK ASSESSMENT FOR DSS SITE 1072 6/24/2003 

used to calculate risk attributable to background in Sections Vl.6.2 and Vl.7. Only the COGs 
that were detected above the corresponding SNUNM maximum background screening levels or 
did not have either a quantifiable or a calculated background screening level were considered in 
further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

V1.4.2 Results 

Tables 4 and 5 show DSS Site 1 072 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, two constituents were measured at concentrations 
greater than their respective background screening values. Three constituents did not have 
quantified background screening concentrations, therefore it is unknown if these COGs 
exceeded background. Five constituents were organic compounds and do not have 
corresponding background screening values. 

The maximum concentration value for PCBs was 0.0031 J (estimated concentration) milligrams 
(mg)/kilogram (kg). This concentration is less than the EPA screening level of 1 mg/kg 
(40 CFR 761 ). Since the maximum concentration for PCBs at this site is less than the 
screening value, PCBs are eliminated from further consideration in the human health risk 
assessment. 

For the radiological COGs, no constituents had MD As or reported values greater than the 
corresponding background values. 

VI.S Step 4. Identification of Toxicological Parameters 

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

V1.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential nonradiological COGs and associated background for industrial and residential land 
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Table 7 
Toxicological Parameter Values for DSS Site 1072 Nonradiological COCs 

RfD0 RfDinh SF0 SFinh 
coc .(mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)-1 (mg/kg-d)-1 

Arsenic 3E-4c M - - 1.5E+0c 
Barium 7E-2c M 1.4E-4e - -
Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-5c M -
Selenium 5E-3C H - - -
Silver 5E-3c L - - -
2-Butanone 6E-1c L 2.9E-1 c L -
Methylene chloride 6E-2c M 8.6E-1e - 7.5E-3c 
Toluene 2E-1c M 1.1E-1c M -
Xylene 2E+0c M 2E-1 1 - -- L_____ 

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H:;: high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen. 

1.5E+1 c 
-
-
-
-
-
-

1.6E-3c 
-
-

Cancer 
Classb 

A 
D 
D 
D 
D 
D 
D 
82 
D 
D 

82 = Probable human carcinogen. Indicates sufficient evidence in animals and inadequate or no evidence in humans . 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
eToxicological parameter values from HEAST (EPA 1997a). 
!Toxicological parameter values from EPA Region 6 electronic database (EPA 2002a). 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)-1 =Per milligram per kilogram day. 
NMED = New Mexico Environment Department. 
RfDinh =Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor . 

= Information not available. 

ABS 
0.03d 
0.01d 
0.1d 
0.01d 
0.01d 
0.01d 
0.1d 
0.1d 
0.1d 
0.1d 
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uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land uses. 

VJ.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS 
(EPA 1989), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000}, as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 
Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario also are presented. 

VJ.6.2 Risk Characterization 

Table 8 shows an HI of 0.02 for the DSS Site 1072 nonradiological COGs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land use scenario. The numbers 
presented included exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COGs. Table 9 shows an HI of 0.02 and an estimated excess 
cancer risk of 3E-6 for the designated industrial land use scenario. 

There was no exposure for the radiological COGs as all results were lower than background. 

For the residential land use scenario nonradioactive COGs, the HI is 0.3 and the estimated 
excess cancer risk is 1 E-5 (Table 8). The numbers in the table included exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (EPA 1991) 
generally recommends that inhalation not be included in a residential land use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 9 
shows that for the DSS Site 1 072 associated background constituents, there is an HI of 0.2 and 
an estimated excess cancer risk of 1 E-5. 

For the radiological COGs, there was no exposure, since all results were lower than 
background. 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the industrial land use scenario nonradiological COGs, the HI is 0.02, which is less than the 
numerical guideline of 1 suggested in the RAGS (EPA 1989). The excess cancer risk was 
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Table 8 
Risk Assessment Values for DSS Site 1072 Nonradiological COCs 

Industrial Land Use 
Maximum Scenarioa 

Concentration Hazard 
coc (mg/kg) Index 

Arsenic 4.8 0.02 
Barium 310J 0.00 
Cyanide 0.07 0.00 
Mercury 0.022b 0.00 
Selenium 0.45J 0.00 
Silver 0.383 J 0.00 
2-Butanone 0.094 0.00 
Methylene chloride 0.003 J 0.00 
Toluene 0.025 0.00 
Xylene 0.00074 J 0.00 

Total 0.02 

aEPA 1989. 
bMaximum concentration was one-half detection limit. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 

= Information not available. 
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Cancer 
Risk 
3E-6 

-
-
-
-
-
-

2E-8 
-
-

3E-6 

Residential Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 
0.22 1E-5 
0.06 -
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -
0.00 4E-8 
0.00 -
0.00 -

0.3 1E-5 
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Table 9 
Risk Assessment Values for DSS Site 1 072 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentration a Hazard 
coc (mg/kg) Index 

Arsenic 4.4 0.02 
Barium 214 0.00 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.02 

aoinwiddie September 1997, Southwest Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
NA = Not applicable. 
NC = Not calculated. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Cancer 
Risk 
3E-6 

-
-
-
-
-

3E-6 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1 E-5 
0.04 -

- -
- -

- -
- -

0.2 1E-5 

3E-6. NMED Guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below the suggested 
acceptable risk value. This assessment also determined risks considering background 
concentrations of the potential nonradiological COGs for both industrial and residential land use 
scenarios. Assuming the industrial land use scenario, for nonradiological COGs the HI is 0.02 
and the estimated excess cancer risk was 3E-6. Incremental risk is determined by subtracting 
risk associated with background from potential COG risk. These numbers are not rounded 
before the difference is determined and may therefore appear to be inconsistent with numbers 
presented in tables and within the text. For conservatism, the background constituents that do 
not have quantifiable background screening values are assumed to have a hazard quotient of 
0.00. The incremental HI is 0.00 and the incremental estimated excess cancer risk is 2.00E-8 
for the industrial land use scenario. These incremental risk calculations indicate insignificant 
risk to human health from nonradiological COCs considering an industrial land use scenario. 

For the radiological COGs, there was no exposure, as all results were lower than background. 

The calculated HI for the residential land use scenario nonradiological COGs is 0.3, which is 
below the numerical guidance. The excess cancer risk is 1 E-5. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ), thus the 
excess cancer risk for this site is slightly above the suggested acceptable risk value. For 
background concentrations of the nonradiological COGs, the HI is 0.2 and the estimated excess 
cancer risk is 1 E-5. The incremental HI is 0.04 and the estimated incremental cancer risk is 
4.00E-8 for the residential land use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COGs, considering a residential land use 
scenario. 
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For the radiological COGs, there was no exposure, as all results were lower than background. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1072 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the OU 1295 SAP and FIP, 
and the DQOs contained in these two documents are appropriate for use in risk assessments. 
The data from soil samples collected at effluent release points are representative of potential 
COG releases to the site. The analytical requirements and results satisfy the DQOs, and data 
quality was verified/validated in accordance with SNUNM procedures. Therefore, there is no 
uncertainty associated with the data quality used to perform the risk assessment at DSS 
Site 1072. 

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. Because the COGs are found in 
near-surface soils and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of COG concentrations are used to provide 
conservative results. 

Table 8 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from the IRIS (EPA 2003}, HEAST (EPA 
1997a), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and the EPA Region 6 (EPA 2002a) electronic database. Where values are 
not provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000), the Risk Assessment Information System (ORNL 2003) or the EPA regions (EPA 2002a, 
EPA 2002b, EPA 2002c). Because of the conservative nature of the RME approach, 
uncertainties in toxicological values are not expected to change the conclusion from the risk 
assessment analysis. 

Risk assessment values for non radiological COGs are within the human health acceptable 
range for the industrial land use scenario in established numerical guidance. 

The HI for the nonradiological COGs is within the human health acceptable range for the 
residential land use scenario in established numerical guidance. Although the estimated 
excess cancer risk is slightly above the NMED guideline 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. The upper 95% upper confidence limit (UCL) of the average concentrations for 
arsenic (3.4 mg/kg), the main contributor to excess cancer risk (Appendix 2), is below 
background (4.4 mg/kg) and therefore arsenic is eliminated from the risk calculation. With the 
removal of arsenic, the total estimated excess cancer risk is reduced to 4E-8, and the 
incremental excess cancer risk is reduced to 4.00E-8. Thus, by using realistic concentrations 
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that more accurately depict actual site conditions in the risk calculations, the total and 
incremental estimated excess cancer risk are below NMED guidelines. 

6/24/2003 

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

Vl.9 Summary 

DSS Site 1 072 contains identified COGs consisting of some inorganic 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land use scenario, the HI (0.02) is significantly 
less than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
3E-6; thus excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the 
incremental excess cancer risk was 2.00E-8 for the industrial land use scenario. Incremental 
risk calculations indicate insignificant risk to human health for the industrial land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land use scenario, the HI (0.3) is also below 
the accepted\humerical guidance from the EPA. The estimated excess cancer risk is 1 E-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 HI is 0.04, and the 
incremental excess cancer risk is 4.00E-8 for the residential land use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land 
use scenario. 

The HI for the nonradiological COGs is within the acceptable range for human health for the 
residential land use scenario in established numerical guidance. Although the estimated 
excess cancer risk is slightly above the NMED guideline 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. The 95% UCL of the average concentrations for arsenic (3.4 mg/kg), the main 
contributor to excess cancer risk (Appendix 2), is below background (4.4 mg/kg), and therefore 
arsenic is eliminated from the risk calculation. With the removal of arsenic, the total estimated 
excess cancer risk is reduced to 4E-8, and the incremental excess cancer risk is reduced to 
4.00E-8. Thus, by using realistic concentrations that more accurately depict actual site 
conditions in the risk calculations, the total and incremental estimated excess cancer risk are 
below NMED guidelines. 

There was no exoosure for the radiological COGs, as all results were lower than background. 

AU6-03/WP/SNL03:rs5345.doc C-19 840858.01 06/24/031:16 PM 



RISK ASSESSivlENT FOR DSS SITE 1072 6/24/2003 

Uncertainties associated with the calculations are considered small relative to the 
conservativeness of 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. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 10 below: 

Table 10 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiolo_gical Risk Radiolo_gical Risk Total Risk 
Industrial 3E-6 6.4E-7 3.6E-6 
Residential 1E-5 1.9E-6 1.2E-5 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1072. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997b). The current 
methodology is tiered and contains an initial scoping assessment, which is followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of the 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. 

Vl1.2 Scoping Assessment 

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

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1072 are located at depths greater than 5 feet 
bgs. Therefore, no complete ecological exposure pathways exist at this site, and no COCs are 
considered to be COPECs. 
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Vll.2.2 Bioaccumulation 

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

Vll.2.3 Fate and Transport Potential 

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

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways are not associated with COGs at this site; therefore, no COPECs 
exist at the site. As a consequence, 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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APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

6/24/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 Area2 
(September 1995); Workbook: Future Use Management Area 1 (October 1995); Workbook: 
Future Use Management Areas 3, 4, 5, and 6 (Januarv 1996); Workbook: Future Use 
Management Area 7 (March 1996). At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. Therefore, all 
three land use scenarios will be addressed in this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• 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 Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 6, 2000} and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 18, 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department 
of Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites 
(DOE 1993). The Nuclear Regulatory 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, undergone several 
benchmarking analyses, and been included in the International Atomic Energy Agency's VAMP 
and BIOMOVS II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT =time over which exposure is averaged. 

(1) 

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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative 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 radioactive 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 only, 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 Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

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

C *IR*CF*EF*ED ] =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor hEF) 
I =--------------~~~~=-

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ ___ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2

) 

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 

6/24/2003 

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): 

where: 

C *IR*EF*ED I = --"-w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

. C *K*IR. *EF*ED I = w , 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 

IRi = Inhalation rate (m3/oay) 
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 chemicals with a Henry's Law constant greater than 1 X 10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 
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Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land use scenarios for nonradiological and radiological COGs, 
respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

Exposure Frequency (day/yr) 250a,b 
8.7 (4 hr/wk for 

350a,b 52 wk/yr)a.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 3oa,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,95oa.b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Childa,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adult3 

Volatilization Factor (m3fkg) Chemical Specific Chemical Specific Chemical S_pecific 
Particulate Emission Factor (m3Jkg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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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Table3 
Default Radiological Exposure Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Ex_posure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Ex_posure Duration (yr) 25a,b 3oa.b 

Body Weight {kg) 70 Adutta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3Jyr) 7,300d,e 10,9506 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
6 SNUNM (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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365 day/yr 
3oa.b 

70 Adulta,b 
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10,950d 

7,300d,e 
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0.25b,d 
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APPENDIX 2 
95% UPPER CONFIDENCE LIMITS OF THE MEAN CONCENTRATION 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COGs) 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% upper confidence limit (UCL) of the mean to represent average concentrations at a site 
(NMED December 2000). The 95% 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. 

Summary Statistics for Arsenic 
Number of Samples 9 
Minimum 2.02 
Maximum 4.8 
Mean 2.846667 
Median 2.5 
Standard Deviation 0.890842 
Variance 0.7936 
Coefficient of Variation 0.312942 
Skewness 1.491655 
Shapiro-Wilk Test Statistic 0.854897 
Shapiro-Wilk 5% Critical Value 0.829 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 
95% UCL (Assuming Normal Data 
Student's-t 3.398855 
95% UCL (Adjusted for Skewness 
Adjusted-CL T 3.492865 
Modified-t 3.423463 
95% Non-parametric UCL 
CLT 3.335102 
Jackknife 3.398855 
Standard Bootstrap 3.294733 
Bootstrap-t 3.830947 
Chebyshev (Mean, Std) 4.141031 
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1.0 PROJECT BACKGROUND 

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

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification nurnber starting with 1 001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings, and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 1 01 systems included on 
the 1996 list was still in existence, or had ever existed. 

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61; no evaluation of the remaining 60 systems 
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was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the system 
did not exist, which decreased the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SAP) (SNUNM October 1999), 
which was approved by NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (FIP) (SNUNM November 2001 ), was then written to formally 
document the updated DSS site list and the specific site characterization work required by the 
NMED for each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 
(Moats February 2002). 
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2.0 DSS SITE 1073: BUILDING 6580 SEEPAGE PIT 

2.1 Summary 

The SNUNM ER Project conducted an assessment of the Building 6580 seepage pit, DSS Site 
1 073. There are no known or specific environmental concerns at this DSS site. An assessment 
was conducted to determine whether contamination was released to the environment via the 
septic system present at the site. This report presents the results of the assessment and, based 
upon the findings, recommends a risk-based proposal for NFA for DSS Site 1073. The NFA 
proposal provides documentation that the site was sufficiently characterized, that no significant 
releases of contaminants to the environment occurred via the Building 6580 seepage pit, and 
that it does not pose a threat to human health or the environment under either industrial or 
residential land-use scenarios. Current operations at the site are conducted in accordance with 
applicable laws and regulations that are protective of the environment. 

Review and analysis of all relevant data for DSS Site 1 073 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1073 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1073 is located in SNUNM Technical Area (TA)-Von federally owned land 
controlled by Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy. 
The site is located approximately 250 feet southeast of the entrance to TA-V (Figure 2.2.1-1). 
As shown on Figure 2.2.1-2, DSS Site 1073 consists of a seepage pit in a landscaped median 
located approximately 50 feet west of the northwest corner of Building 6580. Construction 
details of this system are based upon information from inspections conducted at the site. 

The surface geology at DSS Site 1 073 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1 073, 
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). Vegetation in the area primarily consists of desert grasses, shrubs, and cacti. 
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The ground surface in the immediate vicinity of the site is flat to very slightly inclined to the 
west and is paved. The closest major drainage feature, the Arroyo de Coyote, is located 
approximately 0.8 miles northeast of the site. No perennial surface-water bodies are present in 
the vicinity of the site. Average annual rainfall in the SNUNM and KAFB area, as measured at 
Albuquerque International Sunport, is 8.1 inches (NOM 1990). Infiltration of precipitation is 
almost nonexistent as virtually all of the moisture undergoes evapotranspiration. The estimates 
of evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(Thompson and Smith 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,430 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 506 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002). The nearest production wells are north of the site and include KAFB-4 and 
KAFB-11, which are 2.8 and 3.0 miles away, respectively. The nearest groundwater monitoring 
wells, TAV-MW6 and TAV-MW7, are located approximately 90 and 94 feet, respectively, 
southwest of the site. 

/ 

2.2.2 Operational History 

Available information indicates that Building 6580 was constructed in 1962 (SNUNM March 
2003) and was used to house the Sandia Engineering Reactor Facility. It is assumed that the 
seepage pit was constructed at this time. Because operational records are not available, the 
investigation was planned to be consistent with other DSS site investigations and to sample for 
the COCs most commonly found at similar facilities. It is assumed that this seepage pit was 
deactivated in the early 1990s, when the T A-V facilities were connected to an extension of the 
City of Albuquerque sanitary sewer system (Jones July 1993). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1073 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1073 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

One assessment investigation has been conducted at DSS Site 1073. In September 2002, 
shallow subsurface soil samples were collected from a boring drilled directly beneath the center 
of the seepage pit (Investigation 1 ). This investigation was required by the NMED/HWB 
to adequately characterize this site and was conducted in accordance with procedures 
presented in the SAP (SNUNM October 1999} and FIP (SNUNM November 2001) described 
in Chapter 1.0. The investigation is discussed in the following section. 

3.2 Investigation 1-Soil Sampling 

On September 26, 2002, soil samples were collected from one soil boring at the location shown 
on Figure 2.2.1-2. Figure 3.2-1 shows the Geoprobe TM used to collect soil samples from the 
borehole at DSS Site 1 073. A summary of the borehole samples, sample depths, sample 
analyses, and sample date are presented in Table 3.2-1. 

3.2.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. In the borehole drilled 
through the center of the seepage pit, the top of the shallow interval started at the estimated 
base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval started at 
5 feet beneath the top sample interval. Once the auger rig had reached the top of the sampling 
interval, a 1.5-inch inside diameter by 3-foot-long Geoprobe ™ sampling tube lined with a butyl 
acetate (BA) sampling sleeve was inserted into the borehole and hydraulically driven downward 
3 feet to fill the tube with soil. 

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

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

Soil samples were submitted to General Engineering Laboratories, Inc. in Charleston, South 
Carolina, for VOC, semivolatile organic compound (SVOC}, polychlorinated biphenyls (PCB}, 
cyanide, high explosives (HE), gross alpha/beta activity, hexavalent chromium and Resource 
Conservation and Recovery Act (RCRA) metals analyses. Samples for gamma spectroscopy 
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Figure 3.2-1 
Preparing to drill a borehole through the center of the seepage pit 

(covered by the steel grate) with the Geoprobe TM at DSS Site 1073 
(the Building 6580 Seepage Pit) . View to the northwest. September 26, 2002 
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Table 3.2-1 
Summary of Soil Samples Collected at Building 6580 Seepage Pit (DSS Site 1 073) 

Sampling Area Analytical Parameters 
Seepage Pit VOCs 

bgs 
DSS 
ft 

SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Total Cyanide 
Gamma Spectroscopy 
Gross Alpha/Beta Activity 

= Below ground surface. 
= Drain and Septic Systems. 
=Foot (feet). 
=High explosive(s). 
= Polychlorinated biphenyl. 

Number of 
Borehole 
Locations 

1 
1 
1 
1 
1 
1 
1 
1 
1 

HE 
PCB 
RCRA 
svoc 
voc 

= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 

Top of Sampling 
Intervals in 

Each Borehole Total Number Soil Total Number of 
(tt bgs)_ Sam_Qies Duplicate Samples 
5, 10 2 0 
5, 10 2 0 
5, 10 2 0 
5, 10 2 0 
5, 10 2 0 
5, 10 . 2 0 
5, 10 2 0 
5, 10 2 0 
5, 10 2 0 

( 

Date(s) Samples 
Collected 
09-26-02 
09-26-02 
09-26-02 
09-26-02 
09-26-02 
09-26-02 
09-26-02 
09-26-02 
09-26-02 



analysis were sent to SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. All 
samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on-site and off-site laboratories for analysis. 

Samples were analyzed for VOCs by U.S. Environmental Protection Agency (EPA) 
Method 8260; SVOCs by EPA Method 8270; HE by EPA Method 8330; PCBs by EPA 
Method 8082; RCRA metals and hexavalent chromium by EPA Methods 6010Bn196A and 
7471A; total cyanide by EPA Method 9012A; gamma spectroscopy by EPA Method 901.1 
(or equivalent at the on-site RPSD Laboratory); and gross alpha/beta activity by EPA 
Method 900.0, or equivalent. 

3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 073 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 

VOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 3.2.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.2.2-2. 2-Butanone was detected at concentrations of 21.6 and 
51.4 micrograms (~Jg)/kilogram (kg) inboth samples collected from the borehole. Acetone 
was detected at 6.61 j..tg/kg in the sample collected at a depth of 5 feet from the borehole 
6580-SP1-BH1. These two VOCs are common laboratory contaminants and may not be 
indicative of soil contamination at the site. 

SVOCs 

SVOC analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 3.2.2-3. The MDLs for the SVOC analyses are presented in 
Table 3.2.2-4. No SVOCs were detected in any of the samples. 

PCB analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 3.2.2-5. The MDLs for the PCB analyses are presented in 
Table 3.2.2-6. No PCBs were detected in any of the samples. 

HE analytical results for the tWo soil samples collected from the seepage pit borehole are 
summarized in Table 3.2.2-7. The MDLs for the HE analyses are presented in Table 3.2.2-8. 
No HE compounds were detected in any of the samples. 
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Table 3.2.2-1 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 826()8) (~g/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605783 6580-SP1-BH1-5-S 5 
605783 6580-SP1-BH1-1 0-S 10 

QA/QC Sample (~g/L) 
605783 6580-SP1-TB NA 

Note: Values in bold represent detected VOCs. 
3 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH 
DSS 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
=Foot (feet). 

2-Butanone Acetone 
51.4 6.61 
21.6 ND (3.52) 

ND (2.31 JH) ND (4.5 JH) 

H 
ID 

= The holding time was exceeded for the associated sample analysis. 
= Identification. 

J 

MDL 
~g/kg 

~g/L 
NA 
ND ( ) 
QA 
QC 
s 
SP 
TB 
voc 

= Analytical result was qualified as an estimated value during data validation; see data 
validation report (Annex A). 

= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Quality assurance. 
= Quality control. 
= Soil sample. 
= Seepage pit. 
=Trip blank. 
=Volatile organic compound. 
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Table 3.2.2-2 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

AnaJyte (JJ,Q/kQ) 
Acetone 3.52 
Benzene 0.45 
Bromodichloromethane 0.49 
Bromoform 0.49 
Bromomethane 0.5 
2-Butanone 3.74 
Carbon disulfide 2.36 
Carbon tetrachloride 0.49 
Chlorobenzene 0.41 
Chloroethane 0.81 
Chloroform 0.52 
Chloromethane 0.37 
Dibromochloromethane 0.5 
1, 1-Dichloroethane 0.47 
1 ,2-Dichloroethane 0.43 
1 , 1-Dichloroethene 0.5 
cis-1 ,2-Dichloroethene 0.47 
trans-1 ,2-Dichloroethene 0.53 
1 ,2-Dichloropropane 0.48 
cis-1 ,3-Dichloropropene 0.43 
trans-1 ,3-Dichloropropene 0.25 
Ethyl benzene 0.38 
2-Hexanone 3.77 
Methylene chloride 1.35 
4-Methyl-2-pentanone 4.03 
Styrene 0.39 
1,1 ,2,2-Tetrachloroethane 0.91 
T etrachloroethene 0.38 
Toluene 0.34 
1,1, 1-Trichloroethane 0.53 
1,1 ,2-Trichloroethane 0.54 
Trichloroethane 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.!Q/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.2.2-3 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 82708 } 

Number!> ER Sample ID Depth (ft} (~g!kg) 
605783 6580-SP1-BH1-5-S 5 NO 
605783 6580-SP1-BH1-1 O-S 10 NO 

8 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
~g/kg = Microgram(s) per kilogram. 
NO = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.2.2-4 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 82708 

Detection Limit 
Analyte (Jlg/kg) 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz[ a,h ]anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 ,4-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table 3.2.2-4 (Concluded) 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 200? 

(Off-Site Laboratory) 

EPA Method 82708 

Detection Limit 
Analyte _W,g/kg} 

Hexachlorobutadiene 12.7 
Hexachlorocvclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitro-benzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pvrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J..lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.2.2-5 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 80828 ) 

Number!> ER Sample ID Depth (ft) (J.lg/kg) 
605783 6580-SP1-BH1-5-S 5 ND 
605783 6580-SP1-BH1-10-S 10 ND 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
ID =Identification. 
Jlg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.2.2-6 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 80828 

Detection Limit 
Analyte (~g/kg) 

Aroclor-1 016 1 
A roc lor -1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.2.2-7 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, HE Analytical Results 
September 2002 

(Off-Site Laboratory) 

SamQie Attributes HE 
Record Sample (EPA Method 8330a) 

Number!> ER Sample ID Depth (ft) (Jlg/kg) 
605783 6580-SP1-BH1-5-S 5 NO 
605783 6580-SP1-BH1-1 0-S 10 NO 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
HE = High explosive(s). 
ft =Foot (feet). 
10 =Identification. 
Jlg/kg = Microgram(s) per kilogram. 
NO =Not detected. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.2.2-8 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, HE Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 83308 

Detection Limit 
Analyte (J.!Q/kg) 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s}. 
HMX = 1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazacyclooctane. 
MDL = Method detection limit. 
J.!g/kg = Microgram(s} per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
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RCRA Metals and Hexavalent Chromium 

RCRA metals and hexavalent chromium analytical results for the two soil samples collected 
from the seepage pit borehole are summarized in Table 3.2.2-9. The MDLs for the metals 
analyses are presented in Table 3.2.2-10. Chromium was detected above the NMED
approved background concentration in the sample collected at a depth of 1 0 feet from the 
borehole 6580-SP1-BH1. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 3.2.2-11. The MDLs for the cyanide analyses are presented in 
Table 3.2.2-12. Cyanide was not detected in either of the samples. 

Radionuclides 

Radionuclide analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 3.2.2-13. No readings above the NMED-approved background activity 
were detected in any sample analyzed. However, although not detected, the minimum 
detectable activity (MDA) for uranium-235 exceeded the background activity because the 
gamma spectroscopy count time for soil samples (6,000 seconds) was not sufficient to reach 
the NMED-approved background activity established for SNUNM soils. Even though the MDAs 
may be slightly elevated, they are still very low, and the risk assessment outcome for the site is 
not significantly impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the·two soil samples collected from the seepage 
pit borehole are summarized in Table 3.2.2-14. No elevated readings of gross alpha or beta 
activity were detected in any of the samples. These results indicate no significant levels of 
radioactive material in the soil at the site. 

3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate, equipment blank (EB), and trip blank (TB) 
samples. Typically, samples were shipped to the laboratory in batches of 20, so that any one 
shipment might contain samples from several sites. Aqueous EB samples were collected at an 
approximate frequency of 1 per 20 samples and sent to the laboratory. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. Aqueous TB 
samples, used for VOC analysis only, were included in every sample cooler containing VOC soil 
samples. The analytical results for the EB and TB samples appear on the data tables for the 
last site sampled in any one shipment, although the results were used in the data validation 
process for all the samples in that batch. 
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Table 3.2.2-9 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 6010B/ 7196A/7471Aa) (mQ/kQ) 
Record Sample 

Number'> ER Sample ID Depth (ftj Arsenic Barium 
605783 6580-SP1-BH1-5-S 5 3 69.6 J 

605783 6580-SP 1-BH1-1 0-S 10 2.59 62.3J 

Background Concentration (Southwest Area 4.4 214 
l_fu,JQ~rg1'9_l.li>L 

---- -

Note: Values in bold exceeded background soil concentrations. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cFrom Dinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ID = Identification. 
ft = Foot (feet). 

Cadmium 
0.16 J (0.463) 

0.226 J (0.49) 

0.9 

J = Analytical result was qualified as an estimated value during data validation. 

Chromium Chromium (VI) Lead Mercury 
8.12 NO (0.0526) 3.85 0.00461 J 

(0.00904) 
16 NO (0.0528) 3.5 0.00131 J 

_(_0.00872) 
15.9 1 11.8 <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO () =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 

~ ~ 

Selenium Silver 
NO (0.15 J) NO (0.0835) 

0.329 J NO (0.0884) 
j0.49) 

<1 <1 

r 



Table 3.2.2-10 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 6010B/7196N7471N 
Detection Limit 

Analyte (mg/kg} 
Arsenic 0.191-Q.202 
Barium 0.0618-0.0654 
Cadmium 0.0443-0.0469 
Chromium 0.373-0.79 
Chromium (VI} 0.0526-Q.0528 
Lead 0.263-0.278 
Mercury 0.000857-Q.000888 
Selenium 0.15-Q.159 
Silver 0.0835-0.0884 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mglkg = Milligram(s} per kilogram. 

Table 3.2.2-11 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012A8 } 

Numberb ER Sample ID Depth (ft} (mg/kg} 
605783 6580-SP1-BH1-5-S 5 ND (0.0419} 
605783 6580-SP1-BH1-10-S 10 ND (0.0381} 

8 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet}. 
ID = Identification. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND () =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. . 

AU9-03/WP/SNL03:r5355.doc 3-17 840857.03.01 09/11/0312:13 PM 



Table 3.2.2-12 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, Total Cyanide MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012A8 

Detection Limit 
Analyte (mglkg) 

Total Cyanide 0.0381-0.0419 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.2.2-13 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Activity (EPA Method 901.1 B)_ (pCi/g) 
Record Sample Cesium-137 Thorium-232 Uranium-235 

Number!' ER Sample ID Depth (ft) 
605790 6580/1 037-SP1-BH1-5-S 5 
605790 6580/1 037-SP1-BH1-1 0-S 10 

Background Activity (Southwest Area 
Supergroup)d 

Note: Values in bold exceed background activity. 
aEPA November 1986. 
b Analysis request/chain-of-custody record. 

Result 
ND (0.0235) 
ND (0.0228) 

0.079 

C"fwo standard deviations around the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems . 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA =Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 

Error<: Result 
.. 0.492 
.. 0.511 

NA 1.01 

NO () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetect results. 

Error<: Result Error<: 
0.246 NO (0.185) .. 
0.249 NO (0.184) .. 

NA 0.16 NA 

( 

Uranium-238 
Result Error<: 

ND (0.572) . . 
ND (0.563) .. 

1.4 NA 



Table 3.2.2-14 
Summary of Building 6580 Seepage Pit (DSS Site 1 073) 

Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 900.03 ) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (tt) Result Errore Result Errore 
605783 6580-SP1-BH1-5-S 5 6.17 1.63 13.2 1.27 
605783 6580-SP1-BH1-1 0-S 10 5.61 1.46 12.5 1.21 

3 EPA November 1986. 
bAnalysis requesVchain-ot-custody record. 
crwo standard deviations about the mean detected activity. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = toot (teet). 
ID = Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

An aqueous TB was included in the sample cooler containing the VOC soil samples collected 
from the Building 6580 seepage pit in September 2002. No VOCs were detected in the TB 
(Table 3.2.2-1 ); however, the holding time was exceeded for the sample analysis. No duplicate 
or EB samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operational Procedure] 00-03, Rev. 0 
(SNUNM December 1999}. In addition, SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex A contains the data 
validation report for the samples collected at DSS Site 1 073. The data are acceptable for use in 
the DSS Site 1073 NFA proposal. 

3.3 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and 
extent of possible COC releases. There are no further data gaps regarding characterization of 
DSS Site 1 073. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1 073 is based upon the COGs identified in the soil 
samples collected from beneath the seepage pit at this site. This section summarizes the 
nature and extent of contamination and the environmental fate of the COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1073 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. 

VOC compounds, 2-butanone and acetone, were detected in two samples. No SVOCs, PCBs, 
HE compounds or cyanide were detected in any of the soil samples collected at this site. If a 
metal concentration exceeded the maximum background screening value or the nonquantifiable 
background value, then it was evaluated as a COC in the risk assessment process. Chromium 
was detected at a concentration above the approved maximum background concentration for 
SNUNM Southwest Area Supergroup soils (Dinwiddie September 1997) in the seepage pit 
borehole sample collected at 1 0 feet bgs. None of the four representative gamma spectroscopy 
radionuclides were detected in the soil samples at the site. However, the MDA for uranium-235 
exceeded the corresponding background activity. Gross alpha/beta activity indicated no 
radioactive contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the seepage pit at this site. Possible secondary release mechanisms include uptake of 
COGs that may have been released into the soil beneath the seepage pit (Figure 4.2-1). The 
depth to groundwater at the site (approximately 506 feet bgs) precludes migration of potential 
COGs into the groundwater system. The potential pathways to receptors include soil 
ingestion, inhalation, or dermal contact, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COGs at DSS Site 1 073. 

Table 4.2-1 summarizes potential COGs for DSS Site 1073. All potential COGs were retained in 
the conceptual model and were evaluated in the human health and ecological risk assessments. 
The current and future land use for DSS Site 1 073 is designated as industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure route for the receptors are dermal contact and ingestion/inhalation; 
however, this is a realistic possibility only if contaminated soil is excavated at the site., The 
major exposure route modeled in the human health risk assessment was soil ingestion for the 
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Table 4.2-1 
Summary of Potential COGs for Building 6580 Seepage Pit (DSS Site 1 073) 

Number of 
COC Type Samplesa 

VOCs 2 
2 

SVOCs 2 
PCBs 2 
HE 2 
RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 2 

Gross Beta 2 
------ -- -- --

aN umber of samples includes duplicates and splits . 
bOinwiddie September 1997. 

Maximum 
Background 

COGs Greater LimiVSouthwest Maximum 
than Area Supergroupb Concentrationc 

Background (mg!kg) (mg/kg) 
2-Butanone NA 0.0514 

Acetone NA 0.0061 
None NA NA 
None NA NA 
None NA NA 

Chromium 15.9 16 
None NA NA 
None NA NA 

Uranium-235 0.16 NO (0.185) 
None NA 6.17 
None NA 

, 
13.2 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mg/kg) 
0.0365 
0.0039 

NA 
NA 
NA 

12.06 
NA 
NA 
NC1 

NC1 

NC1 

( 

Number of 
Samples Where 

Background 
Concentration 

Exceeded8 

2 
1 

None 
None 
None 

1 
None 
None 

2 
None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetected 
results, divided by the number of samples. -
9 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activitiesfor gamma 
spectroscopy. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
HE =High explosive(s). 
MDA =Minimum detectable activity. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated . 
NO ( ) = Not detected above the MDL, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



COGs. The inhalation pathway is included because of the potential to inhale dust and volatiles; 
the dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 

Potential biota receptors at the site include flora and fauna. Major exposure routes for biota 
include direct soil ingestion, ingesting COGs through food chain transfers, and direct contact 
with COGs in soil. Annex B provides additional discussion of the exposure routes and receptors 
at DSS Site 1 073. 

4.3 Site Assessment 

Site assessment at DSS Site 1 073 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
presents the risk assessments performed for DSS Site 1 073 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 073 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1 073 were found to be insignificant as no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1073. This section summarizes the results. 

4.3.2.1 Human Health 

Current and future land use for DSS Site 1073 is industrial (DOE et al. September 1995). 
Because metals, organic compounds and radionuclides are present, it was necessary to 
perform a human health risk assessment analysis for the site, which included all compounds 
detected. Annex B provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land-use scenarios. 

In summary, the HI calculated for the COGs at DSS Site 1073 is 0.00 under the industrial land
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. There is no 
quantifiable excess cancer risk for DSS Site 1 073 under an industrial land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. There is no incremental excess cancer risk. Both the incremental HI and excess cancer 
risk are below NMED guidelines. 
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In summary, the HI calculated for the COGs at DSS Site 1073 is 0.00 under the residential land
use scenario, which is lower than the numerical standard of 1 .0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. There is no 
excess cancer risk for DSS Site 1073 for a residential land-use scenario. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than .1 E-5 (Bearzi January 2001 ); 
thus, the excess cancer risk for this site is below the suggested acceptable risk value. There is 
no incremental excess cancer risk. Both the incremental HI and incremental excess cancer risk 
are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COGs are much lower than EPA guidance values. The estimated TEDE is 
3.6E-3 millirem (mrem)/year (yr) for the industrial land-use scenario, which is much lower than 
the EPA's numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding incremental 
estimated excess cancer risk value is 3.1 E-8 for the industrial land-use scenario. Furthermore, 
the incremental TEDE for the residential land-use scenario that results from a complete loss of 
institutional controls is 9.3E-3 mrem/yr with an associated risk of 9.4E-8. The guideline for this 
scenario is 75 mrem/yr (SNUNM February 1998). Therefore, DSS Site 1073 is eligible for 
unrestricted radiological release. 

The summation of the non radiological and radiological carcinogenic risks are tabulated in 
Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 3.1 E-8 3.1 E-8 
Residential 0.0 9.4E-8 9.4E-8 

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

4.3.2.2 Ecological 

An ecological risk assessment that corresponds with the procedures in the EPA's Ecological 
Risk Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" 
(NMED March 1998). An early step in the evaluation compared COC concentrations and 
identified potentially bioaccumulative constituents (see Annex B, Sections IV, Vll.2, and Vll.3). 
This methodology also required developing a site conceptual model and a food web model, as 
well as selecting ecological receptors, as presented in the "Predictive Ecological Risk 
Assessment Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" 
(IT July 1998). The risk assessment also includes the estimation of exposure and ecological 
risk. 
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Table 18 of Annex 8 presents the results of the ecological risk assessment. Site-specific 
information was incorporated into the risk assessment when such data were available. No 
hazard quotients greater than the NMED guideline of 1 were originally predicted. 

Tables 19 and 20 of Annex 8 summarize the internal and external dose-rate model results for 
uranium-235 for the deer mouse and burrowing 1owl, respectively. The total radiation dose rate 
to the deer mouse is predicted to be S.OE-6 rad/day and that for the burrowing owl is 3.8E-6 
rad/day. The dose rates for the deer mouse and the burrowing owl are less than the benchmark 
of 0.1 rad/day. 

4.4 Baseline Risk Assessment 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 073 poses insignificant risk to human health under both industrial and 
residential land-use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because ecological results of the risk assessment summarized in Section 4.3.2.2 indicate that • 
ecological risks at DSS Site 1073 are expected to be low, a baseline ecological risk assessment 
is not required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health risk assessment analysis, an NFA 
decision is recommended for DSS Site 1 073 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

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

• None of the COGs warrant ecological concern after conservative exposure 
assumptions are analyzed. 

Criterion 

Based upon the evidence provided above, DSS Site 1073 is proposed for an NFA decision 
according to Criterion 5, which states, "the SWMUIAOC 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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ANNEXA 
Data Validation Report 
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MEMORANDUM 

DATE: December 02, 2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling· 
ARCOC 605783 and 605784 
GEL SDG # 68288 and 68295 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNUNM ER 
Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross Alpha/Beta). No problems were identified with the data package that 
resulted in the qualification of data. 

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

Holding Times/Preservation 

All samples were analyzed within the prescribed holding times and property preserved. 

Calibration 

The case narrative stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank or equipment blank at 
concentrations > the associated MDAs. 

Matrix Spike (MS) Analysis 

The MSIMSD analyses met all QC acceptance criteria. 

---



---------------------------·------·· 

laboratory Control Sample (LCS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample resutts met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

Other QC 

An equipment blank and a field duplicate were submitted on the ARCOC. There are no 
"required" validation procedures for field duplicates. No field blank was submitted on 
theARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS Level: Date: 1211 0/02 



MEMORANDUM 

DATE: 12/02/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605783 and 605784 
GEL SDG # 68288 and 68295 
ProjecVTask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471n470 (Hg), SW-846 9012A (total CN) and SW-846 
7196A (hexavalent chromium). 

Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES- Metals Batch# 206907 (Samples 68288-012 through -022) 
Selenium was detected in the ICB at a negative value with an absolute value > DL but 
< RL. Selenium was also detected in the CCB and the EBata value> DL but< RL. 
All associated sample results, with the exception of sample 68288-017, had values> 
DL but< 5X Dl and < 5X the blank values and will be qualified • J, B2, 83". 
Sample 68288-017 was non-detect and will be qualified "UJ, 63". 

The MS %R for barium (131%) was> QC acceptance criteria (75-125%). The '--
replicate RPD for barium (55%) was> QC acceptance criteria (<35%). All associated 
sample results were detects and will be qualified •J, A2". 

Hg- Batch# 207430 (Samples 68288-012 through -022} 
Mercury was detected in the EB at the RL. All associated sample results were detects, 
<10X the blank value and will be qualified •J, 82". 



ICP-AES- Metals Batch# 206624 (Sample 68295 -010) 

Barium, chromium and selenium were detected in the ICB and/or CCB at values > DL 
but< RL. Sample 68295 -010 results were detects,< 5X the blank values and will be 
qualified • J, B3". 

Hg- Batch# 207410 (Sample 68295-010} 
Mercury was detected in the MB and the CCB at a value >DL but < RL. The sample 
result was a detect, <5X the blank values and will be qualified • J, B, B3". 

Total Cyanide- Batch# 206731 (Samples 68288-012 through -022) 
The MB and the ICB had a value > DL but < RL. Samples 68288-021 and -022 had 
values > DL but < 5X the blank value and will be qualified "J, B, B3". 

Total Cyanide- Batch# 207325 {Sample 68295-008) 
The MS (69%) had a %R >30% but< 75%. The sample result was non-detect and will 
be qualified "UJ, A2". · 

Hexavalent Chromium - Batch # 206338 (Sample 68295-009) 
Sample 68295-009 was received by the laboratory and analyzed after the holding 
time had expired, but within 2X the holding time. The sample result was non-detect 
and will be qualified "UJ, HT". 

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

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding times and property 
preserved except as mentioned above in the summary section. 

Calibration 

All Analyses: The initial and continuing c~libration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank criteria were met except a~ mentioned above in the summary section 
and as follows: 

ICP-AES- Metals Batch# 206907 (Samples 68288-012 through -022) 
Barium and chromium were detected in the EB at values > DL but< RL. All 
associated sample results were > 5X the blank values and will not be qualified. 

ICP-AES- Metals Batch# 206624 (Sample 68295 -010) 
Cadmium and arsenic were detected in the ICB and/or CCB at values> DL but< RL 
The sample results were non-detect and no data will be qualified. 



Total Cyanide- Batch# 206731 (Samples 68288-012 through -022) 
The MB and the ICB had a value> DL but< RL. Samples 68288-015 and -Q16 had 
values > RL and > 5X the blank values and will not be qualified. All remaining 
samples {excluding samples 68288-021 and -Q22) were non-detect and will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Matrix Spike CMS) Analysis 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AES- Metals Batch# 206624 (Sample 68295 -Q10} 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Hg - Batch # 207 41 0 (Sample 68295-01 0) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Hexavalent Chromium- Batch #207514 {Samples 68288-012 through -022) 
Two MSs were performed. One of the two MS %Rs (72%) was slightly< QC 
acceptance criteria (75-125%). According to an email included with the data package, 
SNL has approved using GEL acceptance limits (49-130%} for hexavalent chromium. 
No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except as mentioned above 
in the summary section and as follows: 

ICP-AES - Metals Batch # 206624 (Sample 68295 -01 0) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

Hg- Batch# 207410 {Sample 68295-010) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

ICP Interference Check Sample (ICS) 

ICP-AES (All batches): The ICS-AB met QC acceptance criteria. 

All Other Analyses: No ICS required. 



ICP Serial Dilution 

ICP-AES CAll batches}: The serial dilution met QC acceptance criteria. 

ICP-AES- Metals Batch# 206624 (Sample 68295 -010} 
The sample used for the serial dilution was of similar matrix from another SNL SDG. 
No data will be qualified as a result. 

All Other Analyses: No serial dilutions required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

ICP-AES: All soil samples were diluted 2X with the exception of samples 68288-017 and-
018 that were diluted 5X and 10X, respectively, for chromium. 

Hexavalent Chromium: Sample 68288-015 and -016 were diluted 5X due to turbidity. 

All Other Analyses: No dilutions were performed. 

OtherQC 

All Analyses: An equipment blank and a field duplicate were submitted on the ARCOC. There 
are no urequired" validation procedures for field duplicates. No field blank was submitted on 
theARCOC. 

·tt should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data_was submitted with the package. 

No oth~r specific issues were identified which affect data quality. 

Reviewed By: KAS Date: 12/10/02 



MEMORANDUM 

DATE: 11/25/02 

TO: File 

FROM: linda Thai 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605783, -84 
GEL SDG # 68288 and 68295 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260A/B (VOC), 8270C (SVOC)I 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

VOC Batch # 207083 (Samples 68288-001 through -011) 

The RF for trichloroethene in the initial calibration was < specified minimum (0.30} but > 0.01. 
Samples 68288-001 through -010 were non-detect and will be qualified "UJ"; sample 68288-
011 had a value> DL and will be qualified •J•. 

The %R for surrogate 1 14-dichlorobenzene-d4 is out of criteria high in samples 68288-004, -
005, -010, and -011 I and that for surrogate toluene-dB is out of criteria high in samples 
68288-005 and -011. Thus, all detects for these samples will be qualified •J,A1: 

The area count for internal standard 3 (1 14-Dichlorobenzene-d4} was out of criteria low in 
samples 68288-004, -005,-010 and -011. Bromoform is the only· compound associated with 
this internal standard and was non-detect in all samples. Samples 68288-004 and -010 had 
internal standard area counts >25% but <50% and will be qualified "UJ·. Samples 68288-005 
and -011 had an area count <25% and will be qualified "R·. 

The area count for internal standard 2 (chlorobenzene-d5) was out of criteria low (>25% but 
<50%} in sample 68288-005. All non-detect compounds associated with this internal standard 
(1 I 1 ,2,2-tetrachloroethane; 1,1 ,2-trichloroethane; chlorobenzene; dibromochloromethane, 
styrene and trans-1 ,3-dichloropropene} will be qualified "UJ". All detects (2-hexanone; 4-
methyl-2-pentanone; ethylbenzene; tetrachloroethane; toluene and total xylenes} will be 
qualified "J •. 



, · VOC Batch # 207726 (Samples 68295-001 through -004) 
Sample 68295-001 was analyzed passed its method specified hold time. All sample results 
were non-detect and will be qualified "UJ, Hr. 

SVOC Batch# 206457 (Samples 68288-012 through -022) . 
Pyrene (27%) had a %0 >20% but <40% with a negative bias in the CCV preceding samples 
68288-012 through -014, and -017 through -021. Sample 68288-014 and -020 had a value 
> DL and will be qualified "J". 

Sample 68288-022 had surrogate recoveries (nitrobenzene-d5, phenol-d5 and 2,4,6-
tribromophenol) > QC acceptance criteria (see DV Worksheet). All compounds that are 
detect will be qualified "J, A 1" (see SFS). 

The MS/MSD had 0%R for 4-nitrophenol and pentachlorophenol. The MSD had 0%R for 2,4-
dinitrotoluene with a RPD of 200%. Sample 68288-022 was used for the MS/MSD. It is the 
only sample that had surrogate failures. It was also diluted 1 OX due to its viscous nature. 
Using professional judgment, the MS/MSD qualifiers will be applied to sample 68288-022 
only. All failing compounds were non-detect and will be qualified "R, A2". 2,4-Dinitrotoluene 
will also have a "P1" descriptor flag. 

SVOC Batch # 206445 (Sample 68295-005) 
The MS/MSD extracted with this batch was from a different client. As there is no measure of 
precision for this sample, all results will be qualified "P2". 

HE Batch# 206554 (Samples 68288-012 through -022) 
2,6-Dinitrotoluene and 2-amino-4,6-dinitrotoluene were detected in sample 68288-015 at a 
value > Dl but < RL. The confirmation RPD between the primary and secondary column was .........., 
> 75%, and therefore the sample results will be qualified "R". W' 
2-Nitrotoluene was detected in sample 68288-015 at a value > Rl. The confirmation RPD 
between the primary and secondary column was >25% but< 75%. The highest value is 
reported and will be qualified • J". 

4-Amino-2,6-dinitrotoluene and 2,4-dinitrotoluene were detected in sample 68288-016 at a 
value > Rl. The confirmation RPD between the primary and secondary column was > 75%, 
and ther.efore the sample results will be qualified "R". 
HMX and Nitrobenzene were detected in sample 68288-016 at a value> Rl. The 
confirmation RPD between the primary and secondary column was< 10%. However the %R 
for the surrogate (330%) was> QC acceptance criteria (71-118%) due to matrix interference 
and this matrix interference should be taken into account when assessing sample results. 
The sample results will be qualified "J, A1 ,·and the "A1" descriptor flag will be added to the 
4-amino-2,6-dinitrotoluene and 2,4-dinitrotoluene qualifiers. 

HE Batch# 206481 (Sample 68295-007) 
Tetryt' was detected in the sample at a value> Dl but< Rl. The confirmation RPD between 
the primary and secondary column was > 75%, and therefore the sample result will be 
qualified "R". 

The MS/MSD extracted with this batch was from another SDG and failed %R for several 
spiked compounds as well as surrogate recovery. Using professional judgment, this data will 
not be used to qualify sample 68295-007. As there is no other measure of precision all the 
sample results for 68295-007 will be qualified "P2". 



. PCB Batch # 206286 (Samples 68288-012 through -022) 

Sample 68288-015 had a %R for both surrogates of< 10%. Sample 68288-016 had a %R for 
DCB (surrogate) of< 10% and a %R >10°k but< lower ac acceptance criteria for 4cmx 
(surrogate). The sample results were non-detect and will be qualified "R, A 1·. 

Data are acceptable except as mentioned above and QC measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method 
prescribed holding time except as mentioned above in the summary section. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

VOC Batch # 207083 
Chloroethane had %D > 20% but < 40% in the CCV preceding the samples. All associated 
sample results were non-detect and will not be qualified. 

VOC Batch # 207726 (Samples 68295-001 through -004) 
Bromomethane and carbon disulfide had %Ds > 20% but < 40% in the CCV preceding the 
samples. The sample results were non-detect and will not be qualified. 

SVOC Batch # 206457 (Samples 68288-012 through -022) 
Pyrene (27%) had a %D >20% but <40% with a negative bias in the CCV preceding samples 
68288-012 through -014, and -017 through -021. All associated sample results were non
detect (excluding 68288-014 and -020) and will not be qualified. 

Several other compounds (see Data Validation Worksheet) had CCV %Ds > 20% but < 40% 
in the CCVs preceding the samples. All associated sample results were non-detect and will 
not be qualified. 

SVOC Batch# 206445 (Sample 68295-005) 
Several compounds (see Data Validation Worksheet) had CCV %Ds > 20% but < 40% in the 
CCV preceding the sample. All associated sample results were non-detect and will not be 
qualified. 

Blanks 

All Analyses: All method blank, equipment blank and trip blank acceptance criteria were met except 
as mentioned above in the summary section and as follows: 

HE - Batch # 206554 (Samples 68288-012 through -022) 
Tetryl was observed in the equipment blank (sample 68295-007) associated with these 
samples. All sample results were non-detect for tetryl and no data will be qu.alified. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met except as mentioned above in the summary 
section. 



Internal Standards {ISs) 

All Analyses: All internal standard acceptance criteria were met except as mentioned above in the 
summary section. 

Matrix Spike/Matrix Spike Duplicate CMS/MSD) Analysis 

All Analyses: All MS/MSO acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC Batch# 207726 (Samples 68295-001 through -004) 
It should be noted that the sample used for the MS!MSD was of similar matrix from another 
SNL SOG. No data will be qualified. 

SVOC Batch# 206457 (Samples 68288-012 through -022) 
Several compounds (see OV worksheet) had %Rs < QC acceptance criteria (75- 125%). 
Using professional judgment, no data will be qualified. 

PCB Batch # 206677 <Sample 68295-006) 
No MS/MSD was extracted with this sample. An LCS/LCSD was extracted and met all QC 
acceptance criteria for accuracy and precision. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analyses: The LCS/LCSO acceptance criteria were met with the following exceptions: 

VOC Batch # 207726 (Samples 68295-001 through -004} 
The QC acceptance criteria for the LCS were met by the successful analysis of a second 
source CCV. 

VOC Batch # 207726 and 207083 
It should be noted that no compound was associated with internal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 

SVOC Batch #s 206457 and 206445 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a resutt. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

VOC and HE: Samples were not diluted. 

SVOC: Samples 68288-015, -016 and -Q22 were diluted 10X due to the viscous nature of the 
sample. 

PCB: Samples 68288-021 and -022 were diluted 1 OX due to the viscous nature of the sample. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 



PCB: All confirmation acceptance criteria were met. 

HE: The confirmation analysis met acceptance criteria except as mentioned above in the summary 
section. 

OtherQC 

VOC: Trip blanks, an equipment blank and a field duplicate were submitted on the ARCOC.However, 
there are no "required" validation procedures for assessing a field duplicate. 
It should be noted that vinyl acetate is on the TAL for soils but not for waters. 

SVOC. PCB and HE: An equipment blank and a field duplicate were submitted on the ARCOC. 
However, there are no "required" validation procedures for assessing a field duplicate. 
No field blank was submitted on the ARCOC. 

No raw data were submitted with the package. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS Date: 12/1 0/02 



() () ( 
Data Validation Summary 

Site/Project: OJ J j Q d J rvaph¢ Project/Task #; 7J« 3, O.J 03 Od #of Samples: tiel f/ II Matrix: So//J f /-1 ?.0 

ARICOC#: (, OS78 3 &:. 0 7 8)i , 
Laboratory: QK A. 

Laboratory Report#; I. 8 Ol 8fT 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

- 4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. lCP Interference Check Sample 

II. ICP Serial Dilution 
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Recoveries 

13. Other QC 
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Holding Time and Preservation 
.Site/Project: D J J Jot/ J(,vY)e) ARJcoc #: /, OS 78 3

1 
- 8 )t Laborarory sample IDs: 6 6.18 e - oo; Jh ;u - o oJ.J. 

Laboratory: 9 ;.;-f.. Laboratory Report #: . ~ 8 oJtf 8 _ _ __ 6 8_ rl 9I - OQJ _ /hrt.~__ - 0 J L 

# of Samples~ ol.J- (i_jj_ Matrix: J.p;i _1 __ h/_f1..1if_ 

Analytical Holding Time Oaya Holding Preservation Preaervation SampleiD Method Criteria Time was 
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Reviewed By: tX./&uU- Date: /J.. .o~ .o~ 
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(. WJ /t1, .So!IJ ( 
Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: l)J J So;/ Jw·t•tJ!j AR/COC#: (,OJ 783
1 

- Q'l #ofSamples: I Matrix: __ S_o_d_· -------
Laboratory: a£).. Laboratory Report #: ' I .1 B 8 Laboratory Sample IDs: 682 88 - Q 0 I lA ru - 0 I J 

Methods: St,J- g,yt, · fcJC.04 Batch#s: .J070B3 

Callb. Calib. CCV l'f~ Ill! 
T M" RF RSDI %0 Method LCS MS Equip. Trip IS CAS# Name c '"· Intercept Fr LCS LCSD MS MSD Dup. 
L RF <20%/ Blks RPD RPD RPD Blanks Blanks 

>.OS 0.99 20%. 

I 11-55-6 I I !-trichloroethane It o.ro v' v I \/ v r./ t/ 
2 79-34-5 I 1.2.2-tetracbloroetbanc 0.30 
2 79-00-5 1 1.2-trichloroethane 0.10 
I 75-34-.1 1J -411cltloroeth- 0.10 
1 15-35-4 1 1-dlchloroethme 0.20 ,/ v v v 
1 107-06-2 1.2-dlchlo~ 0.10 
1 540-59.0 1 %-dlcbloroethen"totan 0.01 
1 78-87-5 l l-dlcltloro)lrnlliUle 1/ 0.01 

I 78-93·3 l"butanone (1\fEK) 
IVO.Ol l(lOxblk) 

I 110-75-8 2-chloroethyl·v!nyl ether 
2 591-78-6 2-hexanone (MBKl / O.ot 

2 108-10-1 
4-methyl-2-pentanone 
ICMIBI() 0.10 

I 67-64-1 acetone(lO:iblk} 0.01 ,/ ,,/ \/ 
I 71-43-2 benzene. o.so .,/ \/ 1./ ./ 
I 75-27-4 bromodichloromethane 0.20 
3 75-25-2 bromofOrm 0.10 
I 74-83-9 bromo methane 0.10 
I 75-lS-0 carbon disulfide 0.10 
I 56-23-S carbon tetrachloride 0.10 
2 108-90-7 ddorobenzene 0.50 ,7 v 1/ 1/ 
I 75-00-3 chloroethane O.ot -1- .:l~ 
I 67-66-3 chloroform 0.2(1 / 
I 74-1!7-3 chloromethane 0.10 
I 10061-01-5 cis-1,3~ichloropropene 0.20 
2 124-41!-1 dibromochlorometbane 0.10 
2 100-41-4 ethylbenzene 0.10 
1 75-09-2 methylene chloride (I Oxblk) 0.01 / / ,/ 
2 100-42-S styrene 0.30 
2 127-18-4 Cetraddoroethene 0.20 
2 108-88-3 toluene( I Oxblk) 0.40 \7 1/ v v 
2 10061-02.{) trans-1,3-dichloroDrooene 0.10 
I 79.01-6 tr;ehloroetbene 0.30 ,--,: ~3 ./ v / v 
I 75-01-4 lvtn..'i chloride 0.10 ,/ 
2 133()..20-7 lxylenes(total) 0.30 

lrJ.i - 1 ,.,. - /) it:Ajn ,.,.,., .u.. ""'(L I 
1~..1 - I.;)- I:JirA.Jo"'"".H4. I 

~ . 

' ......... --~0~~:t~~~_~:~ __________________ _:B·:18----------------------------------

I At~ Nota: haded ro jYs are RCRA co~ .. I.. _, 
Reviewed By: t:(/ ~ Date: //. o<J . 0 ol 
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I 71-55-6 I 1 I -trichloroethane 
2 79-34-5 I, 1 2,2-tetrachloroethane 
2 79..{)0-5 1,1 2-trichloroethane 
I 75-34-.1 ••• -<lkhJoroetlww 
I "/3-3~ 

···~ I 10"/-06-2 1,2-dkhlo:roetltoe 
I 540-59-0 1,2-tHdai(IJ'()fllu!n"tot.l) 
I 18-81-5 1.2-dldtloroiii'D-e 

I 78-93-3 l-bota011e (MEK) 
lOx~lk) 
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I 15-09-2 meth_ylene chloride (I Oxblk) 
2 100-42-S stvrenc. 
2 127-18-4 tetnthloroethene 
2 108-88-3 to1UeJ1e(]0xblk) 
2 10061-02-6 1rllns-13-dich~ne 
1 79..{)1-6 trlchlo~e 

1 75-01-4 'lill\t tbloricle 
2 1330-20-7 xYicnes(totaif 
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Volatile Organics Page 2 of2 

Site/Project: AR/COC#: 60S'18 3 -8/i Bmch#s: ______________________________________________ ___ 

Laboratory: Laboratory Report#:-------- #of Samples: Matrix: ----------------------

Surrogate Recovery and Internal Standard Outliers (SW 84§_ Meth~ ~260) 3q3 

Sample SMC 1 SMC2 SMC3 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Prqject: 0,U Jo;J Jampi;if ARICOC#: 60£783
1 

- 8ij #ofSamples: II Matrix: _ _:./?...:...+-9..::.f/....:::W-=--=..U.::...J _____ _ 

Laboratory: 9 )( J... Laboratory Report #: ' 8 cl 8 8 Laboratory Sample IDs: t, 8 ol 9 J' - () 0 I If, IV - 0 0 ¥ 

Methods: . JW - €fifo 8d t-ol3 Batch#s: d.0_77d..t. 
-· ---- - ---

Callb. 
CaNb. CCV lrll 

T RSDI Field 
IS CASt Name c Min. Intercept RF Rz 'loD Method 

LCS LCSD 
LCS 

MS MSD 
MS Dup. 

Equip. Trip 
L RF <20%/ Blks RPD RPD RPD Blanks Blanks 

>.OS 
0.99 

20% 

1 71-55-6 I I !-trichloroethane / 0.10 / ,/ \/ \. /,YA- /VI:} IV 1ft ,4/1/-
2 79-34-S 1 1,2,2-tetracbloroethane 0.30 \ 
2 79-00-S I 1 2-tricbloroetbane 0.10 T 

I 75-34-.l 1,1-dlc:hJoroethane 0.10 
I 7S-3S-4 1,1-dlchloroethene 0.20 1/ I ./ 1/ / 
I 107..()6..2 1,2...UchJoroethane 0.10 I I 
I S40-S9-0 1.2-dlcltloroethen~total) 0,01 I I 

1 78-87-S 1.2-4khJoropropane IV 0.01 I 
I 78-93-J 2-hutanone (MEk) v 0.01 I 

' 
lll'lblk) 

I 110-75-8 2~hloroethyl vinyl ether 
2 591-78-6 2-hexanone (MBK) /0.01 I 
2 108-10-1 

4-methyl-2-pentanone 0.10 \ MIBK) 
I 67-64-1 acetone(10Jhlk} 0.01 / ,/ v 
I 71-43-2 bt-n:unf o.so I ,/ / / / 
I 75-27-4 bromodichlorometbane 0.20 I I 
3 75-25-2 bromoform 0.10 v / / 
1 74-83-9 bromomethaDe 0.10 ~3 -~~ I 
1 7.5-15..0 carbon disulfide 0.10 - ..l 
I ~6-2J-~ clll'bon t~chlorlde 0.10 / 
2 108-90-7 chloi"' beazetle 0 . .50 7 \/ / !./"' 
1 7.5..()().3 chloroethane 0,01 
I 67-66-3 cbloi"'fonn 0.20 \ 
I 74-87-3 chloromethane 0.10 \ 
I 10061..01-.5 cis- I 3 -dichloropropene 0.20 
2 124-48-1 dibromochloromethR!Ie 0.10 / -v ,/ 
2 100-41-4 ethvlbenzene 0.10 I 
I 75-09-2 methylene chloride (I Oxblk) O.ot 1.7 / v 
2 100-42·5 styrene 0.30 
2 127-18-4 i~chlorotthrne 0.20 
2 108-88-3 toluene(10xblk) 0.40 \7 v \/' v 
2 10061-02-6 trans- I ,3 -dichloropropene 0.10 v v IV 
1 79-01-6 trichlorotthe11e O.JO ·t&••. !.' ,/ v" \/ t/ 
I 7.5-01-4 'in'i chlotide 0.10 
2 1330-20-7 I xvlenC!(total) 0.30 

ICJJ - I Ia- OlcA./Q""·'ff . A 

l'in2tlJ- . ol. - /)j CAJo ,1'1'. 

Comments: - o o 1 u.:r1 J+T IYM" Notes: ShadedrowsareRCRAeompound:s. Reviewed By: ()(/~ . Date: !I ole) .Qc;?. 

trJJjmJC 1,8/S-.). .SN-\ JOy 

.--18 ____ f_ COY tf ACJ ~ 6U.(.; ~ j ------ • fJ 



() 
Volatile Organics 
Site/Project: 

Laboratory: 

Sample 

. IN 0(/T t/Uit 

--------
---------SMC I: 4-Bromofluorobenzene 

SMC 2: Oibromofluoromethane 
SMC 3: Toluene-dB 

() o2or ol 7Ej F8 

AR/COC#: 60SI83 
) 

- 8/j Batcb#s: 

Laboratory Report #: #of Samples: Matrix: 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 

----------~ 

IS I: Fluorobenzene 
IS 2: Chorobenzene-d5 

SMC3 

-----

IS 3: I,4-Dichlorobenzene-d4 

IS 1 IS 1 IS 2 
Area RT area 

-------~ 

------

Comments: 

', 

B-I9 

() 
Page 2 of2 

IS 2 IS3 IS3 
RT area RT 

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

l.----'" 



'rJJ /of- c)_ JOI/ 

Semivolatile Organics (SW 846 Method 8270) Page 1 of3 
Site/Project: D.lJ Sot/ Sa."fhJ AR/COC#: lnOS783, -8)1 LaboratorySampleiDs: ~ 8~8B - OIQJ fho; - Qp!Ql 

Laboratory: ~ R)... Laboratory Report #: fD 8 d B 8 

Methods: J ?V -8/.1 b 8 ol7o G 
Jo1/J #of Samples· II Batch #s: olO ~ If 57 Matrix· 

----

Call b. 2..t~~., &8 ;z~S 
T Call b. 

RSO/ 
CCV 7!;t; oos-

Min. Method LCS MS Equip. Field 
IS BNA CAS# NAME c Intercept RF R2 %0 LCS LCSD MS MSO Oup. 

RF Blanks RPD RPD Blanks Blanks 
L <20%1 

RPD 
>.05 0.99 1d 2~4 /.J 'I /1, 

2 BN 120-82-1 1.2,4-Trichlorobenzene 10.20 .,/ ,/ 1// v v rltt v v v ,/ v If~ 
1 BN 95-50-1 I .2-DichlorobeJU'.C11C oAo I 
1 BN 541-73-1 1,3-Dichlorobenzcne 0.60 \ 
I BN 106·46-7 1.4-Dichlorob.:nzene 0.50 v \ v v v 
3 A 95-95-4 2,4 ,5-Trichlorophenol 0.20 v \ ~0 Hfti v'" 
3 A 88...()6-2 2,4,6-Tricbloropbenol 0.20 /" \ ~b 51 t/ 
2 A 120-83-2 2,4-Dichlorophenol 0.20 \ 
2 A 105-67-9 2,4-Dimethylphenol 0.20 \ 
3 A Sl-28-S 2,4-dinitrophenol O.ot ,/ v ,/ ~~nq ~ s 1 
3 BN 121-14-l l.-1-Dinitn'>toluene 0.20 lv' J / \ v 0 .JOO 
3 BN 606-20·2 2,6-Dinitrotoluene 0.20 

3 BN 9J.S8-7 2.ChloroMphthalene 0.80 

I A 95-57-8 2 .{;hlorophenol 0.80 t/ \ v v v 
2 BN 91-57-6 2-Methylnaphthalene 0.40 \ 
I A 95-48-7 2-Methylphenol (o-cresol) 0.70 \/"'. l ;..;o 36 / 

-

3 BN 88-74-4 2-Nitroaniline 0.01 \ 
2 A 88-75-5 2-Nitrophenol 0.10 \ 
5 BN 91-94-1 3 ,3' • Dichlorobenzidine 0.01 -- \ 
3 BN 99...()9-2 3-N itrooniline 0.01 v -./ v \ 
4 A 534-52-1 4 ,6-Dinitro-2-methylphenol O.o! ../ / ./ t21+ \ 
4 BN 101-55-3 4-Bromopbenyl-phenylether 0.10 .; \ 
3 BN 7005·72·3 4-{;hlorophenyl-phenylether 0.40 \ 
2 A 59·50-7 4-Chloro-3-methylphenol 0.20 ,/ \ \./ v v 
2 BN 106-47-8 4.Chloroaniline 0.01 \ 

I A 106-44-5 4·Methylphenol (p-cresol) 0.60 

nents: h) p - CFC.J Of_ v Nota: Shaded rows arc RCRA \:om}iids. Jq v I _._ _,_ '-- - v -Com 

Reviewed By: fX/?..aJ_- Date: /d · 0 6- ·OJ. 

' ~' ~-:0 , !.__.' _... 



C' h/J (l ~ .so/ I ,, 
Semivolatile Organics Page 2 of3 

Site/Project: ARICOC#: ~OJ: ]8_ 3_ -BN Batch#s: 
) 

Laboratory· Laboratory Report#· #of Samples· Matrix· 
---~------

Call b. 
Callb. 

CCV T RSD/ Field 
1BNA CAS# NAME C Min. Intercept RF Rz %0 Method 

LCS LCSD LCS 
MS MSD 

MS Dup. 
Equip. Field 

! L RF Blanks RPD RPD Blanks Blanks 
<20%/ 

RPD 
>.OS 0.99 l.:l2?:{'oL 

3 BN 10()..()1-6 4-Nitroaniline \/ 0.01 J ,/ vi' It j v Nit t/ v N~ 
3 A 100..02-7 4-Nitropbenol 0.01 \/ I () D v 
3 BN 83-32-9 Acenapbthene 0.90 ./ \/ v v 
3 BN 208-96~ Acenapbtbylene 0.90 

4 BN 120-12-7 .-\nthracene 0.70 

S BN 56-SS-3 Benzo( a )anthracene 0.80 

6 BN .50-32-8 Benm(a)pyrene 0.70 

6 BN 205-99-2 Benzo(b)fluoranthene 0.70 

6 BN 191-24-2 Benzo(g,hj)perylene 0.50 ,V., I 
6 BN 207-08-9 Benzo(k )tluoranlhene 0.70 lvV' 
2 BN 111-91-1 bis(2-Chloroethoxy)meth1111C 0.30 .... ,_ Z'1 - ~ \ 

1 BN 111-44-4 bis(2-Chloroethyl)ether 0.70 '18 -30 .. ~ 0 i 
1 BN 108-60-1 bis(2-<:hloroisopropyl)ether O.ot , ... ' -31. - :'\ \ 
.5 BN 117~1-7 bis(2-Ethylhexyl)phthalate 0.01 .; :,; \1 : 
S BN 85-68-7 Butylbenzylphthalate O.ot 

4 BN 86-74-8 Carbazole 0.01 

5 BN 218..01-9 Cbrysene 0.70 

6 BN ~3-70-3 Dibenz( a,h )anthracene 0.40 

3 BN 132-64-9 Dibenzofuran 0.80 

3 BN 84-66-2 Diethy1phthalate 0.01 1 
3 BN 131-11-3 Dimethylphthalate 0.01 I 

4 BN 84-74-2 Di~-butylphtbalate 0.01 

6 BN 17-84..0 Di-JMJCtylphthalate 0.01 

4 BN 206-44..0 Fluoranthene 0.60 

3 BN 86-73-7 Fluorene 0.90 

4 BN 118-74-1 H.:xachlorob.:nzene 0.10 v t,9 v v 
2 BN 87-68-3 Hexachlorobutadiene O.ot ./ t..~ "q v 
3 BN 77-47-4 He:<."'ChJorocyclop!ntadit.ne 0.01 

1 BN 67-72-1 Hexacbloro.rthane 0.30 l/ J./9 S3 v 
Comments: 

B-21 



IS 

6 

2 

2 

2 

4 

1 

4 

4 

1 

s 

vJJ J of col JtJt! 

Page 3 of3 Semlvolatlle Organics 

Site/Project:-------- ARICOC #: 6OS/ 8 3 - 81t 
; B&oo#s: ______________________ ~----~------------

Laboratoty. Laboratory Report#· # of Samples· Matrix· 

BNA 

BN 

BN 

BN 

BN 

BN 

BN 

,.\ 

BN 

A 

BN 

Call b. 
Call b. 

CCV 
RSO/ Min. RF %0 CASt NAME TCL 

RF 
Intercept R2 

<20%/ 
>.OS 0.99 1.:~2~·~.< 

193-JM Indeno( 1 ,2,3-cd)pymtc IV 0.50 1/ v vv 
78-59-1 lsophorone 0.40 

91-20-3 Naphthalene 0.70 ./ J v 
98-95-3 Nitmbo!nzooe 0.20 

86-30-6 N·Nitrosodipbenylamine 0.01 1) 

621-64-7 N-Nitroso-di-propylamine v 0.50 

87·86-~ Pentac:blorophenol o.os / ._/ 1../ 
SS-01-8 Phenanthrene 0.70 

108-95-2 Phenol 0.80 

129-00-0 Pyrene 0.60 ,i' 
();" n AY''//o.mtrJt v 

- --- --- ----- -- --·-----
Sample S~C1 SMC2 SMC3 S~4 SMC5 sM'cs SMC7 

Method LCS LCS 
Blanks LCS 

D RPD 
MS MSD 

v Nil 

~ 
\ 

IV \ _!i_q ~)I 

\ 
./ l'l _\/_ v 
\/ \ 0 () 

\ 
~-/ \ v ,/ 

/ 'v ./ 

1\ 

I. rt') .r 0 ~ 

SMC8 

Field 
MS Equip. Field 

RPO 
Dup. 

Blanks Blanks 
RPD 

\/ v /VA 

i./ 

v 
../ 

,/ 
/ 

COol 10. 01." ..t.. CJ
1 

hl-6 
II. l(o ./ 

~~, 13,~ 1?, 18 '9, @, :2,.1 
.; 

IO.o8 

10.07 

68J.88- OJ.J.. 113 ../ \7 /03 / 
ii.JJ,t-Q1 lf.J~-~CJIJ 

II$ 

II .J2 -111 o/o) 
CCIV li1· i? 1.3- ""11 

Comments: .l. 68.}88 
C? fVt. f'ltt/lt.. 

CCv -J7 ___ ~n __ s_o __ ~---------------~--------------
IIJ' II 

!HI I'JJ. v t .;: 
SMC 1: Nitrobenzene.dS (BN) 
SMC 4: Phenol-d6 (A) 

,., 

SMC 7: 2-2-Chloropltenol-<14 (A) 

SMC 2: 2·Fiuorobiphenyl (BN) SMC 3: ~Terphenyl-<114 (BN) 
SMC 5: 2-Fluorophenol (A) SMC 6: 2,4,6·Tn'bromophenol (A) 
SMC 8: I ,2-Diclllorobenzene-d4 (BN) 

Internal Standard Outliers 

Sample liS 1-area!IS 1-RT liS 2-areaiiS 2-RT liS 3-areaiiS 3-RT US 4-areaiiS 4-RT liS 5-areaiiS 5-RT 

;rv' U.dtJC/~ 

~· '~' Z88 ''-, ). 1.. 
II?J jmJD 

.; 
hluOJ ew II· .]8 

lst...,.eallst-RTI 
~ "8 ~8 fJ 

M.SO ~ COl 

IS 1: 1,4-Didllorobellzal&.d4 (BN) 
IS 4: Phenathrene-<110 (BN) 

IS 2: Naphthalene-ciS (BN) 
IS S: CluysenH12 (BN) 

IS 3: AceJI8j)bthene-dlO (BN) 
IS 6: Pclylene-dl2 (BN) 

MJ /IVIJIJ xr ~ rt Yi4wuJ 
OIS

1 
01(.,

1 
Ool~ ~ (J.;j /OX 

/0, /0 

.; 
I,J. 0 I 

IS' 10./1.{. 

,; 

IS'· 0 I I~.G13 



(' WJ. dot() ~8 (l 
Semivolatlle Organics (SW 846 Method 8270) Page 1 of3 

Site/Project: Q .)0 c.5 o 1 I Jamel'1 , ARICOC #: b OS IB 3, - 8 LJ Laboratory Sample IDs: to 8 ,)_ q s- - o o ,r ( ct>) 
Laboratory: 9 £ /.. Laboratory Report#: ' 8 c) 8 8 
Methods: J iAJ - 8 N ~ 8 cJ 70 (. 

"-· ~-··y· . I ,,. ... _wo•.n.• li -·· ....... o2Q_b J.j It --

Cali b. Call b. CCV T RSD/ Field 
IS BNA CAS# NAME c Min 

• Intercept RF Rz %0 Method LCS LCSD LCS MS MSD MS Dup. Equip. Field 
RF Blanks RPD RPD Blanks Blanks 

L <20%/ 
RPD 

>.o!! 
0.99 

20% 

2 BN 120-82-1 1 ,2,4-Trichlombenzene IV 0.20 J~ 1,)" r~.G v. l/ v ~ 
I BN 95-50-1 I ,2-DichloroOOm:ne 0.40 a..o ,\ 'I i' ' \ 
I BN 541-73-1 I ,3-DichloroOOm:ne 0.60 \ 
I BN 106-46-7 1.4-Didilorobenz~oe 0.50 v' \ 
3 A 95-95-4 2,4,5-Trichlorophenol 0.20 / 
3 A 88-06-2 2,4,6-Trichlorophenol 0.20 v \ 
2 A 120-83-2 2,4-Dichlorophenol 0.20 \ 
2 A 105-67-9 2,4-Dimetbylphenol 0.20 \ 
3 A 51·28-5 2,4-dinitrophenol O.Dl / v v + 31, \ 
.l BN 121-14-2 2.4-Dinitrotoluen~ 0.20 / v \ 
3 BN 606-20-2 2,6-Dinitrotoluene 0.20 \ 
3 BN 91-58-7 2-Chloronaphthalene 0.80 [\ 
I A 95·57-8 2-Chlorophenol 0.80 / \ 
2 BN 91-57-6 2-Methylnaphthalenc 0.40 \ 
I A 95-48-7 2-Methylphenol ( o-<:re!IOI) 0.70 t/ \ -

3 BN 88-74-4 2-Nitroanilinc 0.01 \ 
2 A 88-75-5 2-Nitrophenol 0.10 \ 
5 BN 91-94-1 3,3 '·Dichlorobenzidine 0,01 1\ 
3 BN 99-09-2 3-Nitroaniline 0.01 v·· v/ v' \ 
4 A 534-52-1 4,6-Dinitro-2-methylpbenol 0.01 v v / \ 
4 BN 101-SS-3 4-Bromophcnyl-phenylether 0.10 \ 
3 BN 7005-72-3 4-Chlorophenyl-phenylether 0.40 1\ 
2 A 59-50-7 4-Chloro-3-methylphenol 0.20 ,/ \ 
2 BN 106-47-8 4-Chloroaniline O.Dl \ 
I A 106-44-5 4-Methylphenol (p-cresol) 0.60 \ 

neots: h)) p .. Cl"f:J o-e. v Notes:rrows .. ---· 

- - ~ 

Com 

Reviewed By: ()(_)~ Date: JQ. OS'· O..l. 

B-20 



W0 .J.of ol. ~c 

Semivolatlle Organics Page 2 of 3 

Site/Project:--------

Laboratory: 

ARICOC #: (p OS 78J, - g)j 
~#s: ______________________________ _ 

Laboratory Report #· #of Samples· Matrix· 

Call b. 
Callb. 

CCV T RSD/ Field 
1 

BNA 
C Min. RF %0 Method LCS MS Equip. Field 

CAS# NAME Intercept ~ LCS LCSD MS MSD Dup. 
~ L RF Blanks RPD RPD Blanks Blanks 

<20%/ 
RPD 

>.OS 0.99 
20% 

3 BN 10().()1-6 4-Nitroanilinc \/ 0.01 v v v / r{P, 

3A 100.02-7 4-Nitropbenol 0.01 v \ 
3 BN 83-32-9 AJ::enaphthene 0.90 ,/ \ 
3 BN 208-96-8 AJ::enapbthylene 0.90 \_ 
4 BN 120-12-7 Anthracc!flt 0.70 \ 
5 BN 56-55-3 Bcnzo( a )anthracene 0.80 \ 

6 BN 50-32-8 Benzo( a )pyrcnc 0.70 \ 
6 BN 205-99-2 Bcnzo(b)tluoranthene 0.70 \ 
6 BN 191-24-2 Benzo(g,h.,i)perylene 0.50 

6 BN 207-08-9 Benzo(k )Duoranthene 0.70 \ 
2 BN 111-91-1 bis(2-Cb1oroethoxy)mclhane 0.30 \ 
I BN 111-44-4 bis(2.Chloroetbyl)ether 0.70 - lS"" _\ 
I BN 108-60-l bis(2-<:hloroisopropyl)etber 0.01 -.:23 

5 BN 117-81-7 bis(2-Etbylhexy1)pbthalate 0.01 / \ 
5 BN 85-68-7 Btitylbenzylphthalate 0.01 \ 
4 BN 86-74-8 Carbazole 0.01 \ 
5 BN 218-0I-9 Chrysc:ne 0.70 \ 
6 BN 3-70-3 Dibcn:z( a,h )anthracene 0.40 \ 
3 BN 132-64-9 Dibenmfuran 0.80 \ 
3 BN 84-66-2 Dietbylpbtbalate 0.01 \ 
3 BN 131-11-3 Dimetbylphtbalate 0.01 \ 
4 BN 84-74-2 Di-n-butylphtbalate 0.01 \ 
6 BN 17-84-0 Di-n-octylpbtbalate 0.01 \ 
4 BN 206-44-0 Fluorantbcoc 0.60 \ 
3 BN 86-73-7 FlUO!Ule 0.90 

4 BN 118-74-1 H~xachJCICoboenztne 0.10 ~ \ . 

2 BN 87-68-3 Hexachlorobutadiene 0.01 h/ \ I 

3 BN 77-47-4 H.:xachloroc~·dop.entadi.:ne 0.01 \ i 

I BN 67-72-1 Hexachlorodhrute 0.30 IV ~ 
Comments: 

I 121 ~ .•• ;;_J _____. 



IS 

6 

2 

2 

2 

4 

I 

4 

4 

1 

s 

C' w (_)>1- rl £"B (' 
Semlvolatlle Organics Page 3 of3 

Site/Project: _______ _ ARI<-'OC #: "or 7 6 3 I - 8)/ . Bmch#s: ______________________________________________ _ 

Laboratory: Laboratory Report#· #of Samples· Matrix· 

Cali b. 
Call b. 

CCV 
RSD/ Field 

BNA CAS# NAME TCL 
Min. 

Intercept RF Rz %0 Method 
LCS 

LCS LCS 
MS MSD 

MS 
Dup. 

Equip. Field 
RF Blanks D RPD RPD Blanks Blanks 

<20%/ RPD 
>.OS 0.99 20% 

BN 193-39-S Indeno( 1,2,3-<ld)pyrale v 0.50 f_ ,/ L \,/ f{{t 

BN 78·59·1 Isophoroac 0.40 ""' BN 91·20·3 Nlipbthalcae 0.70 V' v v '-... 
BN 98-9~-3 Nitrohenz.me 0.20 ./ !'-.. 
BN 86-30..(i N-Nitrosodipbenylamine 

I (I) 
0,01 ""-. 

.......... 
BN 621..(i4·7 N-NitroSo-<11-propylaminc v"' 0.50 ,./ "-
.-\ 87-86-~ Pentachloropb.!ool 0.0~ v v ~ \.// 

,...... 
!'-.... 

BN 8!1..01-8 Phenanthrene 0.70 ""-
A 108-95-2. Phenol 0.80 / ""-

BN 129-00-0 Pyrene 0.60 ./ 
....... 

......... 
{)J·o~/ru... •NJ ~ 

' I 
----- __j 

s ./ 1/ 
tO. O<.. II· lfo R Outll MJOot C.OV. ---- ~ ~ ~ ~ 

Sample SMC 1 SMC2 SMC3 SMC4 SMC5 SMC8 SMC7 SMC8 Comments: M..(S .s ~ )0. 0~ 

A\\ 
p A.C..c.t.l 

SMC 1: Nitrobenzeno-<15 (BN) 
SMC 4: Phenol-<16 (A) 
SMC 7: 2-2-Chlorophenol-d4 (A) 

Sample IS 1-area IS1-RT 

h..tl 
p"''.\~ 

IS 1: 1,4-Dichlorobenmae-d4 (BN) 
JS4:~~10(8~ 

-...;;;;;; ~-~. 

-r---~-. 
-r---
---

SMC 2: 2-Fiuorobipbenyl (BN) SMC 3: p-Terphcnyl-d14 (BN) 
SMC S: 2-Fluoropbeool (A) SMC 6: 2,4,6-Tn'bromopbeool (A) 
SMC 8: 1,2-Dichlorobeozene.d4 (BN) 

Internal Standard Outliers 

IS 2-area IS 2-RT IS 3-area IS 3-RT ISwrea IS4-RT ISS-area 

r---

IS 2: Naphtbalene-dS (BN) 
TS S: Chrysano-dl2 (8~ 

IS 3: Acenaphtbeae-diO (BN) 
JS 6: Perylcnc-dl2 (BN) 

B-22 

-

/J'1 l8 I O. OY '-T 

AtJDJ 
v' c.wcr 11. .se ~~-Otv 

J.CJ ,q..J 1o. to 

IS 8-RT Is 6-area IS6-RT 

- -r-----. 

MJ jMJIJ It:> 8 .Jo~ ~6Q/'f..AY c;, f:AI-

(i?vt<-?) 
fl.) n..t,() J 1- ~ ~ "1 rvlul 

I If 

p..J. 
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High Explosives (SW 846 Method 8330) . 
Site/Proj~1: D .J J Jot/ J Q/vlph:J ARICOC #: (p 0 r I 8 s - 8J:1 Laboratory Sample IDs: t 8J. 88~ INd. /6ru - 0 .J.;J 

} 

Laboratory: a J;}. Laboratory Report#: ~ 8ol8 ~ 

Methods: J z,.; - 8 Jlf-, 8.1:10 

#of Samples: /J Q I Matrix: Jo;/s tf blw 

, Curve CCV Method 
CAS #I NAME I Intercept ~ %0 Blanks LCS 

l J -~2. I Ji"A.'Z. I lit~ (1) 

2691-41..() HMX N~ v'/ ././ v~ \/ 
121-82-4 RDX 
99-35-4 I 3 5-Trinitrobenzene 
99-65-0 I ,3-dinitrobenzene 
98-95-3 Nitrobenzene 
479-45-8 Tetryl 
118-96-7 2,4,6-trinitrotoluene 
35572-78-2 2-amino-4 6-dinitrotoluene 
1946-51-0 4-amino-2,6-dinitrotoluene 
121-14-2 2,4-dinitrotoluene ; 

606-20-2 2,6-dinitrotoluene 
88-72-2 2-nitrotoluene I 

99-99..0 4-nitrotoluene ! 
99-08-1 3-nitrotoluene j 
78-11-5 PETN 

SMeM SMC 0.4REC SMCRT 

Conftrmation 
Sample CAS# RPD>25% Sample CAS# RPD> 25% 

uJiA~ oJr <J. /Wrl,'\0 • ~ .io ' n~ "!., ;,8~86- Bit.. II AMII'ID - J ,_ }iJv 0/0 

l bu.. {), n lr() .w. .. !rt ~/~ .. ! .:; • J,j- 0/111~ Itt. l~oy •; • 

" ' N l.'t't1fJ I' Iii~ SJ.J "/d - ~-

66'.;)9S- (}O 7 (&S) 

(0 @ 
Batch #s: cJO 4 .r.tH DlOfe J.J8/ (ce) 

J 

LCH 
~ 

/ 

I 

I 

LCS MS Field. 
RPD MS MSD RPD Dup. 

200/o t1'l If) 2oom RPD 

IYA- / v v / 

Comments: 

@) o20i, If 81 - /YtJ /fVtJ/,) 

.J fA..~- ..,... 

J\.C J- f.A.(); ·'VI 
i 

Equip. Field 
Blanks Blanks 

u u 
./ r{fl> 

; OlilJ 'J/ 

/ 

pt..tor~ 0 11 J~Je, 6 8/l-J 

% Z """ fJ"'j-~ ti!J!AAL. I~~-
lwJ ~-;... - Pc2 

SolldHo-aqteouscoavenioa: IU"l( /01.1 {t.PD ;q'<f •!.) NIITViw.JeNJ.. (e.PD ,.4) /Y JJ. A. 1 
rna /ka = "''': [(l'i/ a> x(samplomass (I} /samp1evol. {ml}) X (1000 ml/111ter)] /Dilution Factor ~ jlg/1 Revig~e'd By: f/1./ ~ Date: //. ol b. 0 cJ 

6fJ9!'~ 007 len;/ 0'~% 



.(' ,, (' 
PCBs (SW 846 - Method 8082) 

ARICOC #: 6 0 5 7 8 3 - 81;. Laboratory Sample IDs: /, tf J 88 - 0 I J . /bN - Ool eJ. 
J 

"8~88 6 fi~ 9[ - ()Q(, (r.s) 
SiteJProject: Q.l,l Jot! JQII'l,P "?J 
Laboratory: C £ .<. Laboratory Report #: 

Methods: m J i.)- 8 .1,1(.. 8 0 8e:J. t1) ~ 
--·- -="" 

#of Samples: I I Matrix: 6o1iJ Batch #s· o(O" ~ 8" olor,c. 1'7 -

CCV l~tl~ 
T Callb 

2 
Method LCS MS Flold Equip. Field 

CAS # Name c Intercept RSD 1 R %D Blllnka LCS Lcsa --=.. MS MSD --=.. ~~ Blankll BJanka ~ 
L 1 'f20%to~ , zo% .., dl ~ m (5:)~ 2o% 1 1 ~oo1o It .(C.J IAc.JJo RP£ 

12674-11-2 Aroclor-1016 ;I JYII" V v v v v v \ Ni!t v L NA-
Ill 04-28-2 Aroclor-122 I I \ v ' 
lll41-16·5 Aroclor-1232 \ v 
53469-21-9 Aroclor-1242 V v' \ V 
12672-29-6 Aroclor-1248 v' v \ v 
11097-69-1 Aroclor-1254 v v ..; \ ., 
11096-82-5 Aroclor-1260 v v' 11 .f .../ \ / \/ V v V v V' 

/•I.J.O .3'L• I~ 

Sample SMC SMC RT Sample SMC SMC RT 
/iC/rlr% REC oce % REC 

'8rJ88- 010 6 "/.. t."!o 7. U>"''.tiVLl.W. A. N..exlra. YUJ~o.. ~ ,....,~~ v/j 
- (}/~ J.OO/o /ol% ( v I ltuu,.,y /.t.JJ.Af'-/1(.4. " 

II 
- -·-··- ~- ------ ---- - - ------------

Confirmation 

Sample CAS# RPD>25% Sample_ CAS# RPD> 25% 

!IV W7~4 .....----_ -!-""" -----...---!"""' 

Commenti: .JA - o.J~·tz{ox) rXM.t...,t, 

v ;'s tA:Js't.; 

@ oiO"" 77 NO XA.JjM.sO. I..CSjJ...c,.{() 

Jn Wlcrti. 

Reviewed By: /J.J4 fJ1 , Date: I I . ol. 7. 0 ol 

B-25 
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. 

Jot Is 

Inorganic Metals 

Site/Project: DJ~ Jot/ JG.mpl/yARJCOC#: bOS185
1 

-8'1 LahoratorySampleiDs: · 68ol88 -Old ~ru O.J). 
Laboratory: c;;; /.... Laboratory Report#: /, 8 ..2 B 8 

Methods: Jt,j- 8 ,Yb 7.1;/7/A ( 1J) ~0/06 ( M.Ua..IJ) 

rr uJ. to.HUnp•w.,. , ..lY.I.Q.U.&.A• ..... ....... '-"'IITT.;J' - . '"-"'- r7.., . -. ~ ,. / 

CAS#/ 
' V!J/~ QC Element 

J:J ~ IJI 1.8J..9J'~ 
7<;' _, ~ '~ Serial Field ()fQ 

Analyte TAL ICV CCV lCD CCB Mdbod 
LCS LCSD LCSD 

MS MSD 
MSD Rep. ICS Dill- Dup. Equ1p. Field 

Blanb RPD RPD RPD AD 
tloa RPD B"g'f'o. 8181ks 

7429-90-S AI v\x / v / / l\ 1\ v N~ 

7440-39-3 Bll v v ./ \ 131 \ b~ v v"_ v • S'07 
7440-41-7Be \ \ 
74-ro--.0-9 Cd / v v' \ v' _l Nfl v' 

,.,,. ./ 
7440-70-2 Ca \ \ 
7~7-JCr v ./ / \ v \ v' v v v ·8~ 
7440-48-4 Co \ \ 
7440..50-8 Cu \ \ 
7439-89-6 Fe _l \ 
7439-95-4 Mg_ l \ 
7439-96-S Mn \ \ 
7440-02-0 Ni 

7440-09-7 K 
7440-11-L~ ./ ../ v 1\ v 1\ NA / I'{ I} / ,/ 

7440-23-S Na \ \ 
7440-62-2 v \ \ 
7440-66-6 Zn \ \ 

\ \ 
7.09-91-1 Ph v V' _..L \ V' \ v v IY"4 v v 
7782-49-2 Se v 1\-1.11 J.-H~ _V' ./ \ v \ HFI v N~t- v ).J ./'I 
7~-38-1.\8 c/ 7 v v I/ \ v l .L t/ ./ v v 
7440-36-0 Sb \ \ 
7440-28-0 Tl \ \ 

\ \ 
7.09-97-6 Ha v v" ,/ ./ / \ ,/ /V4 v ·~ 

~anideCN 
-- -~------- --- -

Note1: Shaded rows are RCRA metals. Solid .. to-aqaeout eoavcrsioa: mg /kg- Jig I g: [(Jig I g) x (sample mass {g} I sample vol. {ml}) x (1000 ml/llitcr))/ Dilution Factor =Jig /I 

Comments: P,l/ JOI!J .l cP ;}_)( 

Cr n sx Reviewed By: ttl~ Date: //. J.. 7. {)J. 

18 lOX 

:.JO '1']/frJ 7 '3/l.. X/0 f(J .::3.j""··'f'·:4 '---~ 



(l hfJ () o1 
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Inorganic Metals 
Site/Project: 0.50 0 Q/ / ~j;U ARICOC #: 6 o s 78 3

1 
- 811 Laboratory Sample IDs: 6 g oJ 9 J~ - 0 I 0 ( ~) 

Laboratory: Qf;J.. LaboratoryReport#: 6 9<:(88 

Methods: ,}I.J. B,~,tlo 7,Y7o {l(j) 60toCS ( M.v~~ 
. . .. ·- .. - ~~ 

/ 

CAS#/ uo/t..., UJ~JL .QC Element 
/)nn 

Analyte 
v 

~ Serial ,::lr TAL ICV CCV ICB CCB 
Method LCS LCSD LCSD MS MSD 

MSD ICS Dilu-
Equip. Field 

Blanks RPD RPD RPD AB tinn RPD 
Blaalm Bl .. lls 

7429-90-S Al \ \ N'A 
7441)..39-J Ba v ./ v . "'' ·~l.'i t/ v \ \/ \ v ./ v' \ 
7440-41-7 Be \ \ \ 
7..J40-0-9Cd _v' v ,/ • 7fS , .?lu ,/ ../ \ v \ v' f'/~r /r'h \ 
7 44().. 70.2 Ca \ \ \ 
7-'41W7-3 Cr v v' ,/ .a? . r1e v' v \ \7 \ v tVtt tvtr \ 
7 440-4 8-4 Co \ \ \ 
7 440-S0-8 Cu \ \ 
7439-89~ Fe \ 1\ \ 
7439-95-4 Mg \ \ \ 
7439-96-S Mn \ \ 
7440-02-0 Ni \ \ 
7440-09-7 K \ \ NA-
7 ..J46..22-4 A& v ./ v V' ./ v 17 \ 17 \ i/ 
7440-23-SNa \ \ \ 
7440~2-2 v \ \ \ 
744~6~Zn \ \ 

\ \ ' \ 
1-'39-92-1 Pb v' v' -./ v v v v T / \ v V' v \ 
7782-49-2 ~ v t/ \/ J.~lj v t/ V' \ t/ \ v lYA M \ 
7..J40-J8-2 • .u v v \/ / .,).7~ v v \ t/ \ \/ /Y,r #l'f \ 
7440-36-0 Sb T \ \ 
7440-28-0 Tl \ \ \ 

T \ \ 
7"-39-97-6 Hr: v v v v • lllo ·lb3 v / \ IV/.1-

CyanideCN 

Notes: Shaded rows are RCRA metals. Solids-to-aqueous conversion: mg I kg"' jig I g : ((IJg I g) x (sample mass {g) I sample vol. { ml}) x (I 000 ml/1 liter)]/ Dilution Factor = 118 /I 

Comments: o2o" fo J;,t _ ()t .r> 117u d'O r., 81 s .;1 

\ 

(' 

- -

8/0AKLJ 

.v.r 

.3-t~sr 

s.s/) 

.;2.~ 3~ 

nJ. 
J3.1.'J 

O.H 

;:r R ~ 

NO 

J A~ 

S&3 
1\JO 

O·ilS . ~B, 
B3 

--,- ··~'"f"-J sor: 
Ol..071,ito Dr....p 111..5 68t.r'd. 7 

c 
Reviewed By: txj{;..o.J__ Date: //. d 7. 0.). 
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General Chemistry 
Site/Project: DJ J t,OS183 

} 
-!Jij Laboratory Sample IDs: 6 6'd88- 0/,) /ArtJ - Oolet Ja// Jtvnllj AR!COC#: 

Laboratory: C~J... Laboratory Report#: 6 8o>88 t.8cl9S -0()6 {_;w £.6~ 68,J.'ff-009 (0, k#S)' 
> 

Methods: sw- 81t~ 90 I~ A {_TC/'11) 71 ffe .q. {er'} 
- . > 

# ofSamples: 11 f! cj1 Matrix: ~-oil Fj_ 11~0 

CAS# I ~'te 

~Of&, 731 J.;,s.r~1o.ol ToW ·II 
Ujt:UVu't ' 

v v "•./; j' v ().074 j 

vq!t 
" 

J.o7JJ.'S I 
I 1 ( q.s) v v v 

, v v 

oi.o7~JJ.I I /""J ~/I'll j v ..; ./ v 

Jo 1.. 3581 
(~) 

.......... I 1 v v ./ v .; 

Comments: t,8d 9~$"- OOtf ";JH1' bw C:: dl.. N.r 
L..T 

rJo~ 731 - trJSlcuv:.. I", lt. '7 e/1
1
Jl.l.. v; 8 

v 

1/ .; 

v \ 
v 

(..)"':: /f ..... 

Batch #s: o(Q '- 7 ..3 I "Q 78~~ 
QC Element 

v t,q 

7W 
clOI3J.~ (~- €5) 

LT 
b6'JClS - 00 8 ll"lS -b ') ~0 °1., (. iS 0 / 0 UJ

1 
A l. 

(_reAl 
~ 

rJQ.75/~ /u-') 
olOi.J38- ~ 

Fldd I a:~ I Dup. I Equip. 
RPD Blaab 

S'X 

11~ v / 

N'4 IVA-

M I v 
Nil 

v ~ 
IYP, .Vtt 

--

Nit \ 

r:10 7 r-n; &-t. cSA- - 01( '1-on~ oV.J '('J( ~ ro ku-6,Q!,;~ Reviewed By: tt/tv,u__ Date: /J.O.J. Op.> 

I'YI/S 

0·31 ,, 

14. fAJJJ/"'1. <li.Q 7l•J. 3 ).., ... 16 • 
g f-7~ 'Y I It I J.Jiy r,t ~J- ft?tu-~oj if:! J':~".J T (p/ (J ~ S"6~ ~ . ...... __ ...,~ 



' ( ( 
Radiochemistry 

Site/Project: DJ.J So1i Same,.., ARICOC#: (pOS/83 - 8/i LaboratorySampleiDs: ·6 BJ88 - OlcJ. #l11,1 - o~~ 
7 

Laboratory: Ct{"/.. LaboratoryReport#: '8..288 ~-- -~---- j,BOJ9_,J. 01/ (e.&) 

Methods: VB 9oo.o 
#of Samples: /~ Matrix: .Sot/.s Batch #s: . dO fe S 9 I ..? o e If 71 ( ~ ) 

> 

QC Element 

Analyte Met bod Rep Equip. Field 
Field Sample Sample 

Blanks 
LCS 

~~ RER Blanks 
Dup. 

Blanks ID Isotope ISffrace 
ID Isotope IStrrace 

RER 
Criteria u 200/o 25% <1.0 u <1.0 u k,q. 50-105 50-105 
H3 
U-238 
U-234 # ...... 

U-235/-236 // 

Th-232 / .... "" 

Th-228 / 
/ 

Th-230 ,.~ ..... 

Pu-239/-240 ./ .. / 

o2DbS9 I Gross Alpha _¥" v vv ./ ' v v NA / 

~onvolatile Beta ./ v o./ v v V" v Nil /' 

Ra-226 .// 

Ra-28 " 
Ni-63 .-/ 
Gamma Spec. Am-241 L 
Gamma Spec. Cs-13 7 / 
Gamma SJlec. Co-60 / 

JoB 1.;11 81'0.\ J d.. v o/ vv- v IYII / 
!Y(IYly~J.(_ IJ v ../ yo/ J lVII .. / 

Parameter Method Typical Tracer Typical Carrier Comments: 
I so-U Alpha spec. U-232 NA 
lso-Pu Alpha spec. Pu-242 NA 
lso-Th Alpha spec. Th-229 NA 
Am-241 Alpha spec. Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni byiCP 
Ra-226 Deamination NA NA ! 

Ra-226 Alpha spec. Ba-133 or Ra-225 NA 
. 

Ra-228 Gammll_g)e~ ~a_:JlL __ _ _ JiA. - I -----~--

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 . Reviewed By: £/~ Date: /d. .ocJ. 0~ 
) B-16 



C' (l 

Project Leader COLLINS --------------------

Contract Verification Review (CVR) 

Project Name DSS SOIL SAMPLING Case No. 7223_02.03.02 

ARICOC No. 605783 & 605784 Analytical Lab GEL ---------------------------- SDG No. 68288A & 8 

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

··- . -·- . ---.-- - - Ch .f 
---·---~ . ·- ·- -· d Loa-In I ,,,...,..,,._.,_., 

Line Com)lete? 
No. Item Yes No If no, explain 

1.1 All items on COC comPlete - data entrv cterk initialed and dated X 

1.2 Container type(s) correct for analvses reauested X 

1.3 Sample volume adeQuate for# and tYpes of analyses reouested X 

1.4 Preservative correct for ;analvses reouested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 

1.8 Conditior1 upon receiot information orovided X 

·- . ···-· ··- . . --· . - --
Line Com Jete? 
No. Item Yes No If no explain 

2.1 Data reviewed sianature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provided {MB, LCS, Replicate} X 
2.4 Matrix spike/matrix spike duplicate data provided (if reouested) X 
2.5 Detection limits provided· POL and MDL tor IDL). MDA and L. X 
2.6 ac batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data re~_rted in appropriate units and usina correct sianiflcant fiaures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 
(If applicable) reported 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X VOC TRIP BLANK #060054-001 ANAL VZED PAST 

HOLDING TIME 
HEXAVALENT CHROMIUM SAMPLE 1060078-002 
RECEIVED PAST HOLDING TIME 

2.13 Contractual qualifiers provided X "H" QUALIFIER NOT REPORTED ON VOC SAMPLE 
#060054-001 

2.14 All requested result and TIC (If requested) data provided X PAGES MISSING FOR COA FOR PCB SAMPLES 
#060052-002 & 060053-002 

(' 

Resolved? 
Yes No 

Resolved? ' 
Yes No 

I 

-I 

I 

X 



Contract Verification Review (Continued) 

-·~ ---- ----- ---------
Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specffic requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported· in picocurles per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitatlon limit met for all samples -x 
3.3 Accuracy X 

! 

a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X SURROGATES FAILED RECOVERY LIMITS FOR VOC 

chromatography technique SAMPLES #060050-001, 060051-001, 060059-001, 060060-
001 & SVOC SAMPLE t060060-002 & HE SAMPLE #060051-

" 002 & PCB SAMPLES Ml60050-002, 060051-002 

c) Matrix spike recovery data reported and met X SEVERAL ANAL YTES FAILED RECOVERY LIMITS FOR 
SVOC MSIMSD 
BARIUM FAILED RECOVERY LIMITS FOR MATRIX SPIKE 
CYANIDE MATRIX SPIKE FAILED RECOVERY LIMITS 

3.4 Precision X RPD FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR SVOC MSIMSD ABOVE ACCEPTANCE LIMITS 

3.5 Blank data X MERCURY DETECTED IN AQUEOUS BLANK 
a) Method or reagent blank data reported and met for all samples 

/ 

CYANIDE DETECTED IN BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X BARIUM, CHROMIUM, SELENIUM & MERCURY DETECTED 
IN EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: wJ•- estimated quantity; "B"-analyte found in method X "H" QUALIFIER MISSING FOR VOC TRIP BLANK 
blank above the MOL for organic or above the POL for inorganic; ·u·- analyte 
undetected (results are below the MDL, IDL, or MDA (radiochemical)); ·H· -analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 
8082 (pestlcldesiPCBs) 

-



• • ( 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) . -. 
a) 12•hour tune check provided X 

b) Initial calibration provided X. 

c) Continuing calibration provided X --
I 

d) Internal standard performance data provided X 
I 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

' 
b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganic& (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sample data provided X 

d) ICP serial Qilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 
~------



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

060054-001 VOCs "H" QUALIFIER MISSING 
060052-002 PCBs PAGE 2 OF COA MISSING 
060053-002 PCBs PAGE 1 OF COA MISSING 
060053-002 GROSS ALPHA/BET A PAGE 1 OF COA MISSING 

060060-002 GROSS ALPHA/BETA PAGE 2 OF COA MISSING 

) 

i 

I 
I 

~ 

-
~~-~ 

·Were deficiencies unresolved?.., ~ .,.. No 

Based on the review, this data package is complete. .,.. Yes .... @ 
If no, provide: nonconformance report or correction request number~ and date correction request was submitted:- 11-8-2002 

Reviewed by: \.A.), S?(). Q s ~a.. d Date: 11-7-2002 Closed by:' i:J. p~, Date: I\ \)8 \ C> ;v 

l • • ~ 



GENERAL ENGINEERING LABORATORIES 
Meeting today s needs with a vision for iomonvw. 

October 31, 2002 

Sandia National Laboratories 
1515 Eubank SE 
Albuquerque, New Mexico 87123 

RECORDS CENTER/ 
OFHGINAL COPY 

Attention: Pam Puissant, MS-0756, Org. 7578, Building 823/ Room 4276 

Re: ARCOC-605783 SDG#68288A 
ARCOC-605784 SDG#68288B 

Project Coordinator: Pam Puissant 

Dear Ms. Puissant: 

( 

uv~.~~'nw,~n n .. _. · · ·· u 

Enclosed is the data package for the soil samples and aqueous samples for ARCOC-. 
6057~3 SDG#68288A, and ARCOC-605784 SDG#68288B, which were analyzed for · 
Volatiles, Semivolatiles, PCBs, Explosives, Metals, General Chemistry, and 
Radiochemistry parameters. 

General Engineering Laboratories appreciates this opportunity to provide you with 
analytical resuJts, and trusts that you will find everything in order and to your satisfaction. 
If you have any questions, please do not hesitate to call me at (843) 769-7385. 

enclosure 

Your~ very truly~· 

fldd'AV! ;J2d-
Edith M. Kent . 
Project Manager 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 .. U Printed on Recycled Puper. 

\ 



RECORDS CENTEP./ 
OR,GINAL COPY 

October 31,2002 

CASE NARRATIVE . 
for 

Sandia National Laboratories 
ARCOC-605783 

SDG#68288A 
ARCOC-605784 

SDG#68288B 
Case No. 7223.02.03.02 

Laboratory Identification: 

General Engineering Laboratories, Inc. 

Mailing Address: 

P.O. Box 30712 
Charleston, South Carolina 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Summary: 

Sample receipt 

Sandia collected twenty-two soil samples and eleven aqueous samples on 
September 26, October 1, 2, and 3, 2002. The samples anived at General Engineering 
Laboratories, Inc., (GEL) Charleston, South Carolina on October 4, 2002, for 
environmental analyses. Cooler clearance (screening, temperature check, etc.) was done 
upon login. The coolers arrived without any visible signs of tampering and with custody 
seals intact. The samples were delivered with chain of custody documentation and 
signatures. The temperature of the samples was 2.0°C, as measured from the temperature 
control bottles. 

The trip blank with sample ID 060054-001 was analyzed one day out of holding for 
, Volatiles. Details will be discussed further in the technical case narrative and client was 

notified. The cyanide batch for sample ID 060078-005 had a matrix spike that failed 
GEL's SPC limits as well as contract limits at 68.6% (our low end is 72.2%). The sample 

GENERAL ENGINEERING LABORATORIES 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 766-ll78 

" U Printed on R"'--yclcd l':lper. 



9.4%. The sample was out of and duplicate were non-detect and the LCS passed at 9 
holding. Client was notified and instructed GEL to qua lify, na,rrate, and report the data. 

· ndard Operating Procedures The samples were screened according to GEL Sta 
(SOP) EPI SOP S-007 rev. 2 "The Receiving of Radio 
were stored properly according to SW-846 procedures 

active Samples." The samples 
andGELSOP. 

The samples were received and collected as listed in the table be]ow: 

ARCOC SDG# #ofsam les Collection Date 
605783 68288A 15 09/26/02 
605784 68288B 18 10/01/02,10/02/02, 

10/03/02 

The laboratory received the following samples: 

Laboratory ID 
ARCOC-605783: 

68288001 
68288002 
68288003 
68288004 
68288005 
68288006 
68288007 
68288012 
68288013 
68288014 
68288015 
68288016 
68288017 
682~8018 

68295001 

ARCOC-605784: 

68288008 
68288009 
68288010 
68288011 
68288019 
68288020 
68288021 
68288022 
68295002 
68295003 
68295004 
68295005 

. Descriptl on 

01 060046-0 
060047-0 
060048-0 
060050-0 
060051-0 
060052-0 
060053-0 
060046-0 
060047-0 
060049-0 
060050-0 
060051-0 
060052-00 
060053-0 
060054-00 

01 
Ql 
01 
01 
01 
01 
02 
02 
01 
02 
02 

2 
02 

1 

1 
1 
1 
l 
2 
2 
2 
2 

060055-00 
050056-00 
060059-00 
060060-00 
060055-00 
060056-00 
060059-00 
060060-00 
060061-0 
060078-0 
060079-00 
060078-0 

01 
01 

1 
02 

ORATORIES GENERAL ENGINEERING LAB 

P 0 Box 30712· Charleston, SC 29417 • 204 

(843) 556-8171 • Fax (843) 

0 Savage Road • 29407 

766-Jl78 
A \..J Printed on Recycled Pape r. 

Date Rec'd by Lab 
10/04/02 
10/04/02 

8 



68295006 
68295007 
68295008 
68295009 
68295010 
68295011 

Case Narrative 

060078-003 
060078-004 
060078-005 
060078-006 
060078-007 
060078-008 

Sample analyses were conducted using methodology as outlined in General 
· Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or 

administrative problems during analysis. data review, and reduction are contained in the 
analytical case narratives in the enclosed data package. 

Internal Chain of Custody: 

Custody was maintained for the samples. 

Data Package: 

The enc1osed data package contains the following sections: Case Narrative, Chain 
of Custody, Cooler Receipt Checklist, Qualifier Flag and Data Package Definitions, 
Laboratory Certifications, Volatiles Data, Volatiles QC Summary, Semivolatiles Data, 
Semivolatiles QC Summary, PCB Data, PCB QC Summary. Explosives Data, Explosives 
QC Summary, Metals Data, Metals QC Summary. General Chemistry Data. General 
Chemistry QC Summary, Radiochemistry Data, Radiochemistry QC Summary, and 
Level C Data Package. ' 

This data package, to the best of my knowledge. is in compliance with technical and 
administrative requirements. 

Edith M. K;~tff 
!lliYL({' ... ~ 
Project Manager 

GENERAL ENGINEERING LABORATORIES 

P 0 Box 30712. Charleston, SC 29417 • 2040 Savage Road. 29407 

(843) 556-8171· Fax (843) 766-1178 

"" \..J Prinletl on Recycled Paper. 
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Subject:.RE: SDG 68288-1, ARCOC-605784, DSS Solis 
D•te: Fri, 25 Oct 2002 12:49:04-0600 
From: "Puissant, Pamela M• <pmpuiss@sandla.gov> 

Edie, 

To; "Edie Kent" <emk@mail.gel.com>, '"Puissant, Pamela M" <pmpulss@sandia.gov>, 
"Palencia, Wendy J'" <wjpalen@sandla.gov>, Laura Sluss <La~ura.Siuss@maiLgel.com>, 
"Conn, Jennifer"" <jconn@sandia.gov>, ""Herrera, Lorraine R" <lrherre@sandia.gov> 

~lify, narrate, and report the data. 
Pam 

-----original Message-----
Prom: Bdie Kent [mailto:emkigel.c~.J 
Sent: Friday, october 25, 2002 12:54 PM 
To: Pam PUissant1 Palencia, Wendy J; Laura Sluss; Conn, Jennifer; 
Herrera. LOrraine R 
Subject: SDG 68288-1, ARCOC-605784, DSS Soils 

The cyanide batch for sample 060078-005 had a matrix spike that failed 
GBL's SPC limits as well as contract li~its at 68.6' tour low end is 
72.2\). The sample and dupl1cate were non-detect and the LCS passed at 
99.4\. The sample is out of holding. Please advise. 

Edie 

1111:1512002 3:49 ~ 
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From Edie Kent Add Sender 

sent Thursday, October 31,2002 10:05 am 
To Pam Puissant r "Palencia, Wendy J" 'laura Sluss I "Conn, Jennifer· ' "Herrera, Lorraine R" 

Subject ARCOC-605783, DSS soils 

I was just notified by the lab that the trip blank for this chain, 
060054-001, was analyzed one day ()Ut of holding. This will be narrated 
in the data package and you will nor be charged for the analysis of that 
trip blank. 

Edie 

• JOIJI/200l IO:l7 AM 6 
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SAMPLE RECEIPT & REVIEW FORM 

Date . lo{ 1 ( 01/ Client SNl6 Received by-to~~W.L-:0.----

shipping containers received intact and sealed? If no, notify the Manager 

ere chain of custody document~ included? 
--~----------------------~--------------~--~~ 

Is temperature documented on Chain o[ Custody? 

shipping container temperature within speclflcalions (4 +1- 2 C)? If no, notify Project Manager 

identified by the client as radioactive? If yes, complete radioactive receipt form 

Any samples not indentified by the client as radioactive must be screened lor radloactlvitly. 

If screening results indicate > x2 background inform tho RSO. 
--· ·-- --------------------------'--+-~ 

7 /Were chain of custody documents completed correctly? (Ink, signed, match containers) 

8 ./Were sample containers received Intact and sealed? If no, notify the Project Manager 

an sample containers property labeled? 

re correct sample containers received? 

samples presetved correctly? II no, notify Project Manager 

Wera samples received within holding lime? II No, notify Project Manager 

16iSDGI# 

PM(A) Review: t!/1}{ Date Reviewed: !Qj!f,I()::L:_ 
' Cooler Air Bill It's. Associated Temperatures, & Additional Comments: 

4 ro<t % 0 cA 1s)LO -= z_2: c-+ (){p obTs j 
~S'q(i ;; ~ O(oW.,"Sj 

~- -··· . ..---- .... --···-- ... 

( 



ANNEX B 
Risk Assessment 



This page intentionally left blank. 



RISK ASSESSMENT FOR DSS SITE 1073 9/11/2003 

TABLE OF CONTENTS 

I. Site Description and History .......................................................................................... B-1 
II. Data Quality Objectives ................................................................................................. B-1 
Ill. Determination of Nature, Rate, and Extent of Contamination ........................................ B-5 

111.1 Introduction ...................................................................................................... B-5 
111.2 Nature of Contamination .................................................................................. B-5 
111.3 Rate of Contaminant Migration ......................................................................... B-5 
111.4 Extent of Contamination ................................................................................... B-5 

IV. Comparison of COCs to Background Screening Levels ................................................ B-6 
V. Fate and Transport ....................................................................................................... B-6 
VI. Human Health Risk Assessment ................................................................................. B-12 

Vl.1 Introduction .................................................................................................... B-12 
V1.2 Step 1. Site Data ........................................................................................... B-12 
V1.3 Step 2. Pathway Identification ....................................................................... B-12 
Vl.4 Step 3. Background Screening Procedure .................................................... B-13 

Vl.4.1 Methodology ..................................................................................... B-13 
Vl.4.2 Results .............................................................................................. B-13 

V1.5 Step 4. Identification of Toxicological Parameters ......................................... B-17 
V1.6 Step 5. Exposure Assessment and Risk Characterization ............................. B-17 

Vl.6.1 Exposure Assessment ...................................................................... B-17 
Vl.6.2 Risk Characterization ........................................................................ B-19 

V1.7 Step 6. Comparison of Risk Values to Numerical Guidelines ........................ B-21 
V1.8 Step 7. Uncertainty Discussion ...................................................................... B-22 
Vl.9 Summary ........................................................................................................ B-23 

VII. Ecological Risk Assessment ....................................................................................... B-24 
Vll.1 Introduction ...... : ............................................................................................. B-24 
Vll.2 Scoping Assessment ...................................................................................... B-24 

Vll.2.1 Data Assessment .............................................................................. B-24 
Vll.2.2 Bioaccumulation ................................................................................ B-25 
Vll.2.3 Fate and Transport Potentiai. ............................................................ B-25 
Vll.2.4 Scoping Risk-Management Decision ................................................. B-25 

Vll.3 Risk Assessment ........................................................................................... B-25 
· Vll.3.1 Problem Formulation ......................................................................... B-26 

Vll.3.2 Exposure Estimation ......................................................................... B-27 
Vll.3.3 Ecological Effects Evaluation ............................................................ B-28 
Vll.3.4 Risk Characterization ........................................................................ B-33 
Vll.3.5 Uncertainty Assessment. ................................................................... B-33 
Vll.3.6 Risk Interpretation ............................................................................. B-35 
Vll.3.7 Risk Assessment Scientific/Management Decision Point .................. B-35 

VIII. References .................................................................................................................. B-36 

Appendix 1 .......................................................................................................................... B-43 

AU9-03/WP/SNL03:rs5355.doc B-i 840858.o1 09/11/0312:13 PM 



RISK ASSESSMENT FOR DSS SITE 1073 9/11/2003 

This page intentionally left blank. 

AU9-Q3/WP/SNL03:rs5355.doc 8-ii 840858.01 09/11/0312:13 PM 



• 

• 

RISK ASSESSMENT FOR DSS SITE 1073 9/1112003 

Table 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

LIST OF TABLES 

Page 

Summary of Sampling Performed to Meet DQOs ............................................ B-2 

Number of Confirmatory and QA/QC Soil Samples Collected from 
DSS Site 1 073 ................................................................................................. B-3 

Summary of Data Quality Requirements .......................................................... B-4 

Nonradiological COGs for Human Health Risk Assessment at DSS Site 
1073 with Comparison to the Associated SNUNM Background Screening 
Value, BCF, and Log Kow ................................................................................. B-7 

Nonradiological COGs for Ecological Risk Assessment at DSS Site 1 073 
with Comparison to the Associated SNUNM Background Screening 
Value, BCF, and Log Kow ....................................................................•............ B-8 

Radiological COGs for Human Health Risk Assessment at DSS Site 1 073 
with Comparison to the Associated SNUNM Background Screening 
Value and BCF ................................................................................................ B-9 

Radiological COGs for Ecological Risk Assessment at DSS Site 1 073 
with Comparison to the Associated SNUNM Background Screening 
Value and BCF .............................................................................................. B-10 

Summary of Fate and Transport at DSS Site 1 073 ........................................ B-11 

Toxicological Parameter-values for DSS Site 1073 Nonradiological COGs ... B-18 

Radiological Toxicological Parameter Values for DSS Site 1073 COGs 
Obtained from RESRAD Risk Coefficients ..................................................... B-19 

Risk Assessment Values for DSS Site 1073 Non radiological COGs .............. B-20 

Risk Assessment Values for DSS Site 1073 Nonradiological Background 
Constituents ................................................................................................... B-20 

Summation of Radiological and Nonradiological Risks from Site 
Carcinogens .................................................................................................. B-24 

Exposure Factors for Ecological Receptors at DSS Site 1073 ....................... B-29 

Transfer Factors Used in Exposure Models for COPECs at DSS Site 
1073 .............................................................................................................. B-30 

Media Concentrations for COPECs at DSS Site 1 073 ................................... B-31 

Toxicity Benchmarks for Ecological Receptors at DSS Site 1073 .................. B-32 

AU9-03/WP/SNL03:rs5355.doc B-iii 840858.01 09/11/0312:13 PM 



RISK ASSESSMENT FOR DSS SITE 1073 9/1112003 

LIST OF TABLES (Concluded) 

Table Page 

18 HQs for Ecological Receptors at DSS Site 1 073 ............................................ B-34 

19 Total Dose Rates for Deer Mice Exposed to Radionuclides at DSS 
Site 1 073 ....................................................................................................... B-35 

20 Total Dose Rates for Burrowing Owls Exposed to Radionuclides at DSS 
Site 1 073 ....................................................................................................... B-35 

LIST OF FIGURES 

Figure Page 

1 Conceptual Site Model Flow Diagram for Building 6580 Seepage Pit, 
DSS Site 1073 ............................................................................................... B-15 

AU9-03/WP/SNL03:rs5355.doc 8-iv 840858.01 09/11/031:46 PM 



• 

RISK ASSESSMENT FOR DSS SITE 1073 9/1112003 

DSS SITE 1073: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1073, Building 6580 Seepage Pit at Sandia National 
Laboratories/New Mexico (SNUNM), consists of one seepage pit located approximately 50 feet 
west of the northwest corner of Building 6580. The site is located in the northern portion of 
SNUNM Technical Area (TA)-V on federally owned land controlled by Kirtland Air Force Base 
(KAFB) and leased to the U.S. Department of Energy (DOE). Available information indicates 
that Building 6580 was constructed in 1962 and was used to house the Sandia Engineering 
Reactor Facility. It is assumed that the seepage pit was also constructed at this time. It is 
assumed that this seepage pit was deactivated in the early 1990s when the TA-V facilities were 
connected to an extension of the City of Albuquerque sanitary sewer system (Jones July 1993) . 

. In July 1999, a field inspection conducted by SNUNM and New Mexico Environment 
Department (NMED) staff found the seepage pit intact. Environmental concerns about 
DSS Site 1073 are based upon the potential for the release of constituents of concern (COCs) 
in effluent discharged to the environment via the seepage pit at this site. Because operational 
records are not available, the investigation was planned to be consistent with other DSS site 
investigations and to sample for the most commonly anticipated COCs found at similar facilities. 

A major drainage feature in the vicinity of the site is the Arroyo del Coyote, which is located 
approximately 0.8 miles northeast of the site. No springs or perennial surface-water bodies are 
located within two miles of the site. Average annual rainfall in the SNUNM and KAFB area, as 
measured at Albuquerque International Sunport, is 8.1 inches (NOAA 1990). Surface-water 
runoff in the vicinity of the site is minor because the surface slope is flat and 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 (Thompson and Smith 1985, 
SNUNM March 1996). 

DSS Site 1 073 lies at an average elevation of approximately 5,430 feet above mean sea level. 
The depth to the regional aquifer is approximately 506 feet below ground surface (bgs). The 
groundwater flow direction is believed to be predominantly west (SNUNM March 2002). The 
nearest groundwater monitoring wells (TAV-MW6 and TAV-MW7) are located approximately 
90 and 94 feet southwest of the site (SNUNM March 2002). The nearest production wells are 
north of the site and include KAFB-4 and KAFB-11, which are approximately 2.8 and 3 miles 
away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SAP) 
(SNUNM October 1999), and the follow-on "Field Implementation Plan [FIP], Characterization 
of Non-Environmental Restoration Drain and Septic Systems" (FIP) (SNUNM November 2001) 
identified the site-specific sample locations, sample depths, sampling procedures, and 
analytical requirements for this and many other DSS sites. The DQOs outlined the Quality 
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Assurance (QA)/Quality Control (QC) requirements necessary for producing defensible 
analytical data suitable for risk-assessment purposes. The baseline sampling conducted at 
DSS Site 1 073 was designed to: 

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

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk screening assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 073 
Sampling Areas Potential COC Source 
Soil beneath the Effluent discharged to 
seepage pit the environment from 

the seepage pit 

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

Number of Sample 
Sampling Density 
Locations ( sam_ples/acre) 

1 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepage pit 

Soil samples were collected in one location at DSS Site 1 073. Samples were collected from the 
two depth intervals in the single borehole drilled beneath the seepage pit. These samples were 
identified as 6580-SP1-BH1-5-S and 6580-SP1-BH1-10-S. The samples were collected with a 
Geoprobe™ from two 3-foot-long sampling intervals at the borehole. Seepage pit sampling 
intervals started at 5 and 10 feet bgs in the seepage pit boring. The soil samples were 
collected in accordance with procedures described in the SAP (SNUNM October 1999) and 
FIP (SNUNM November 2001 ). 

Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site, and 
the laboratories that performed the analyses. 

The DSS Site 1 073 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosives (HE), polychlorinated 
biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, hexavalent 
chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were analyzed 
by an offsite laboratory (General Engineering Laboratories, Inc. [GEL]) and the SNUNM 
Radiation Protection Sample Diagnostic (RPSD) Laboratory. Table 3 summarizes the analytical 
methods and some of the data quality requirements from the SAP (SNUNM October 1999) and 
FIP (SNUNM November 1991 ). 

AU9.03/WP/SNL03:rs5355.doc B-2 840858.01 09/11/0312:13 PM 



i 
~ z 
8 
;;i 
"' ~ 
~ 

OJ 
I 

VJ 

8 
CD 

~ 
~ 

~ 
~ 

0 
"" ~ 
~ 
"" "'0 
3: 

' ' Table2 
Number of Confirmatory and QA/QC Soil Samples Collected from DSS Site 1 073 

Sample Type VOCs 
Confirmatory 2 
Duplicates 0 
EBs and TBs (VOCs only) 1 
Total Samples 3 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
0 
0 
2 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics. 
= Semivolatile organic compound. 
= Trip blank. 
=Volatile organic compound. 

PCBs 
2 
0 
0 
2 

GEL 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclldes 
2 2 2 2 2 
0 0 0 0 0 
0 0 0 0 0 
2 2 2 2 2 

GEL GEL GEL GEL RPSD 

~ 

Gross 
Alpha/ 
Beta 

Activity 
2 
0 
0 
2 

GEL 
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Table 3 
Summary of Data Quality Requirements 

Analytical Methoda Data Quality Level GEL RPSD 
VOCs Defensible 2 samples None 
EPA Method 8260 
SVOCs Defensible 2 samples None 
EPA Method 8270 
PCBs Defensible 2 samples None 
EPA Method 8082 
HE Defensible 2 samples None 
EPA Method 8330 
RCRA metals Defensible 2 samples None 
EPA Method 6010B/7471A 
Hexavalent Chromium Defensible 2 samples None 
EPA Method 7196A 
Total Cyanide Defensible 2 samples None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 samples 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 samples None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of one trip blank (for VOCs only). No significant QA/QC problems were identified in 
the QA/QC sample. 

All of the baseline soil sample results were reviewed and verified/validated according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1073 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma-spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal; therefore, the DQOs have 
been fulfilled. 4IIJ 
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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1073 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 1991) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual model 
for DSS Site 1073, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data specifically used to determine the nature, migration rate, and extent of 
contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at 
DSS Site 1 073 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COGs and potential degradation products at DSS Site 1 073. 

111.3 Rate of Contaminant Migration 

The seepage pit at DSS Site 1 073 was deactivated in the early 1990s when Building 6580 was 
connected to an extension of the City of Albuquerque sanitary sewer system. The migration 
rate of COGs that may have been introduced into the subsurface via the seepage pit at this site 
was dependent upon the volume of aqueous effluent discharged to the environment from this 
system when it was operational. Any migration of COGs from this site after use of the seepage 
pit was discontinued has been dependent predominantly on precipitation, although it is highly 
unlikely that sufficient precipitation has fallen on the site to reach the depth at which COGs may 
have been discharged to the subsurface from this system. Analytical data generated from the 
soil sampling conducted at the site are adequate to characterize the rate of COG migration at 
DSS Site 1 073. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from one borehole drilled beneath the 
seepage pit at the site to assess whether releases of effluent from the septic system caused 
any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 5 and 1 0 feet beneath 
the seepage pit. Sampling intervals started at the depths at which effluent discharged from the 
seepage pit would have entered the subsurface environment at the site. This sampling 
procedure was required by NMED regulators, and has been used at numerous DSS sites at 
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SNUNM. The baseline soil samples are considered to be representative of the soil potentially 
contaminated with the COCs at this site, and are sufficient to determine the vertical extent, if 
any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The 
DSS Site 1073 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COCs for which samples were analyzed. When 
the detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment}, the compound was retained. Nondetect organics 
not included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997} 
was selected to provide the background screen listed in Tables 4 through 7. 

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

Tables 4 and 51ist the nonradiological COCs for the human health and the ecological risk ...._ 
assessments at DSS Site 1073, respectively. Tables 6 and 71ist radiological COCs for the W' 
human health and ecological risk assessments, respectively. All tables show the associated 
SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VIA provides discussion of Tables 4 and 6 while Sections Vll.2 and Vll.3 provide 
discussion of Tables 5 and 7. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1 073 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6580 seepage pit. Wind, water, and biota are natural 
mechanisms of COC transport from the primary release point. However, because the 
discharge was to the subsurface, wind and surface water are considered to be of low 
significance as a transport mechanisms at this site. 

Water at DSS Site 1073 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]) that will either evaporate at or near the point of contact, infiltrate into the soil, or form 
runoff. Infiltration at the site is enhanced by the sandy texture of the soil. However, because it 
is estimated that 95 to 99 percent of the annual precipitation in this area is lost through 
evapotranspiration, the depth of percolation of water into the soil is limited and the potential for 
further downward movement of COCs through leaching is low. Because groundwater at the 
site is approximately 506 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1073 with Comparison to the Associated SNLINM 

Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNUNM Concentration Less Than or 

Bloaccumulator?b 
Concentration Background Equal to the Applicable BCF Log Kow 

(All Samples) Concentration SNUNM Background (maximum 
coc (mg/kg) (mg/kg)a Screenina Value? aquatic) 

Inorganic 
Arsenic 3 4.4 Yes 44C 

Barium 69.6 J 214 Yes 170d 
Cadmium 0.226 J 0.9 Yes 64C 

Chromium total 16 15.9 No 16C 

Chromium VI 0.02646 1 Yes 16C 

C_yanide 0.020956 NC Unknown NC 

Lead 3.85 11.8 Yes 49c 

Mercury 0.00461 J <0.1 Unknown 5,5ooc 
Selenium 0.329 J <1 Unknown aoo1 

Silver 0.04426 <1 Unknown 0.5c 

Organic 
Acetone 0.00661 NA NA 0.699 

2-Butanone 0.0514 _l__NA l NA I 1g 
-

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
6 Parameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 

(for organic 
COCs) 

-
-
-
-
-
-
-
-
-
-

-0.249 

1 0.299 

BCF = Bioconcentration factor. mg/kg = Milligram(s) per kilogram. 
COC = Constituent of concern. NA = Not applicable. 
DSS = Drain and Septic Systems. NC = Not calculated. 

1 

J = Estimated concentration. 
K0w = Octanol-water partition coefficient. 

NMED = New Mexico Environment Department. 
SNLINM = Sandia National Laboratories/New Mexico. 

Log = Logarithm {base 1 0). = Information not available. 

(BCF>40, 
Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
No 
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Table 5 
Non radiological COCs for Ecological Risk Assessment at DSS Site 1 073 with Comparison to the Associated SNLJNM 

Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Maximum SNUNM Concentration Less Than 

Bioaccumulator?b Concentration Background or Equal to the Applicable BCF Log K0 w 

(Samples ~ 5 ft bgs) Concentration SNUNM Background (maximum (for organic (BCF>40, 
Log K0 w>4) coc (mglkg) (mglkg)8 Screening Value? aquatic) COCs) 

Inorganic 
Arsenic 3 4.4 Yes 44C 

Barium 69.6J 214 Yes 170d 

Cadmium 0.16 J 0.9 Yes 64C 

Chromium, total 8.12 15.9 Yes 16C 

Chromium VI 0.0263e 1 Yes 16C 

Cyanide 0.02095e NC Unknown NC 

Lead 3.85 11.8 Yes 49c 
Mercury 0.00461 J <0.1 Unknown 5,5ooc 
Selenium 0.075e <1 Unknown 8001 

Silver 0.04175e <1 Unknown 0.5c 

Organic 
Acetone 0.00661 NA NA 0.699 
2-Butanone 0.0514 NA NA I 19 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie 1997, Southwest Area Supergroup. 
bNMED (March 1998). 
cyanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
J = Estimated concentration. 

• 

Kow 
Log 
mglkg 
NA 
NC 
NMED 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
=Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 

• 

- Yes 
- Yes 
- Yes 
- No 

- No 

- Unknown 

- Yes 
- Yes 
- Yes 

- No 

-0.249 No 

I 0.299 I No 

SNUNM = Sandia National Laboratories/ 
New Mexico. 

= Information not available. 
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Table 6 

Radiological COCs for Human Health Risk Assessment at DSS Site 1 073 with Comparison to the Associated SNUNM 
Background Screening Value and BCF 

Is Maximum COC 
Concentration Less 

Maximum Than or Equal to the 
Concentration SNLINM Background Applicable SNLINM 
(All Samples) Activity Background Screening BCF 

coc (pCVg) (pCVg)a Value? (maximum aquatic) 
Cs-137 NO (0.0235) 0.079 Yes 
Th-232 0.511 1.01 Yes 
U-235 NO (0.185) 0.16 No 
U-238 NO (0.0572) 1.4 Yes 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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Table 7 
Radiological COCs for Ecological Risk Assessment at DSS Site 1073 with Comparison to the Associated SNLJNM 

Background Screening Value and BCF 

Is Maximum COC 
Concentration Less 

Maximum Than or Equal to the 
Concentration SNLJNM Background Applicable SNLJNM 

(Samples s 5 ft bgs) Activity Background Screening BCF 
coc (pCVg) (pCVg)a Value? (maximum aquatic) 

Cs-137 ND (0.0235} 0.079 Yes 
Th-232 0.492 1.01 Yes 
U-235 NO (0.185) 0.16 No 
U-238 ND (0.572} 1.4 Yes 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
MDA =Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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COCs can enter the food chain through uptake by plant roots. COCs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, 
which can in turn be eaten by predators. Once in the food web, COCs can be transported from 
the site by the movements of the organisms that contain them or other surficial transport 
mechanisms. However, because DSS Site 1073 occupies only a very small area (less than 
1 acre) with limited vegetative cover, food chain transport is expected to be of low significance 
at this site. 

COCs at DSS Site 1 073 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and nonradiological analytes. The nonradiological 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). Radiological COCs will undergo decay to stable isotopes or radioactive 
daughter elements. Hovyever, because of the long half-life of the radiological COC (U-235), the 
aridity of the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms is expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at DSS Site 1073 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 due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. Both of the organic COCs (acetone and 2-butanone) may be lost 
through volatilization, with subsequent degradation in the air. 

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1073. COCs 
at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. For the reasons detailed above, wind and biota are considered to be of low 
significance as potential transport mechanisms at this site. Surface water may be of moderate 
significance. Significant leaching in the subsurface soil is unlikely and leaching into the 
groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low and loss through decay of the radiological COC is insignificant because of its 
long half-life. For the organic COCs, loss through volatilization and eventual degradation may 
be of moderate significance. 

Table 8 
Summary of Fate and Transport at DSS Site 1073 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

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

Vl.1 Introduction 

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

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

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 calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

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

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

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

V1.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 073. 
Section II presents a comparison of results to DOOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

V1.3 Step 2. Pathway Identification 

DSS Site 1 073 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COCs. The inhalation pathway for both nonradiological 
and radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to groundwater are considered. Depth to groundwater at DSS Site 
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1073 i~ approximately 506 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1073. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 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 below. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Section V1.6.2. Only the COGs that were 
detected above their corresponding SNUNM maximum background screening levels or did not 
have either a quantifiable or a calculated background screening level were considered in further 
risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment'' (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 6 show DSS Site 1073 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, one constituent was measured at a concentration 
greater than its respective background screening value. Four constituents did not have 
quantified background screening concentrations, therefore it is unknown if these COGs 
exceeded background. Two nonradiological COGs were organic compounds and did not have 
corresponding background values. 
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For the radiological COGs, one constituent (U-235) exhibited an MDA value greater than its 
background value. This value was conservatively used in the risk assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 9 and 10 list the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for nonradiological COGs in Table 9 
were obtained from the Integrated Risk Information System (IRIS) (EPA 2003}, the 
Health Effects Assessment Summary Tables (HEAST} (EPA 1997a), the EPA Region 6 
electronic database (EPA 2002a), the Risk Assessment Information System (ORNL 2003), 
and the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000). Dose conversion factors (DCF) used in determining the excess TEDE values 
for radiological COGs 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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989}. For 
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Table 9 
Toxicological Parameter Values for DSS Site 1073 Non radiological COCs 

RfD0 RfDinh SF0 SFinh 
coc (mg/kg-d) Confidence8 (mg/kg-d) Confidence8 (mg/kg-day)-1 (mg/kg-day)-1 

Inorganic 
Chromium, total 1.5E+0c L - - - -
Cyanide 2E-2c M - - - -
Mercury 3E-46 - 8.6E-5c M - -
Selenium 5E-3c H - - - -
Silver 5E-3c L - - - -
Organic 
Acetone 1 E-1C L 1 E-1 1 - - -
2-Butanone 6E-1C L 2.9E-1c L .. L L __ - ___ L__ -_ 

8Confidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989} taken from IRIS (EPA 2003): 

D = Not classifiable as to human carcinogenicity. 
croxicological parameter values from IRIS electronic database (EPA 2003). 
ctroxicological parameter values from NMED December 2000 . 
6Toxicological parameter values from HEAST (EPA 1997a). 
'Toxicological parameter values from EPA Region 6 (EPA 2002a}. 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003}. 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)·1 = Per milligram per kilogram per day. 
NMED =New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 =Oral chronic reference dose. 
SFinh =Inhalation slope factor . 
SF 0 = Oral slope factor. 

= Information not available . 

• ~ 

Cancer 
Classb ABS 

D 0.01d 
D 0.1d 
D 0.01d 
D 0.01d 
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D 0.1d 
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Table 10 
Radiological Toxicological Parameter Values for DSS Site 1073 COCs Obtained from 

RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

avu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi :::::One per picocurie. 
COC ::::: Constituent of concern. 
DSS ::::: Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SFev =External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 

0 :::::Oral (ingestion) slope factor. 

radiological COGs, the coded equations provided in RESRAD computer code are used to 
estimate the 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 is industrial for this site, risk and TEDE values for a 
residential land-use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 11 shows an HI of 0.00 for the DSS Site 1073 nonradiological COGs and no quantifiable 
estimated excess cancer risk for the designated industrial land-use scenario. The' numbers 
presented included exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COGs. Table 12 shows an HI of 0.00 and no quantifiable 
estimated excess cancer risk for the designated industrial land-use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an individual on the site, which 
results in an incremental TEDE of 3.6E-3 millirem (mrem)/year (yr). In accordance with EPA 
guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (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 DSS Site 1073 for the 
industrial land-use scenario is well below this guideline. The estimated excess cancer risk is 
3.1 E-8. 

For the residential land-use scenario nonradiological COGs, the HI is 0.00, and there is no 
quantifiable estimated excess cancer risk (Table 11 ). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) generally recommends that inhalation not be included in a residential land-use 
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Table 11 
Risk Assessment Values for DSS Site 1073 Nonradiological COCs " 

Industrial Land-Use 
Maximum scenarios 

Concentration Hazard 
coc (mg/kg) Index 

Inorganic 
Chromium, total 16 0.00 
Cyanide 0.02095b 0.00 
Mercury 0.00461b 0.00 
Selenium 0.329 J 0.00 
Silver 0.0442b 0.00 
Organic 
Acetone 0.00661 0.00 
2-Butanone 0.0514 0.00 

Total 0.00 

SEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 12 

Cancer 
Risk 

-
-
-
-
-

-
-

-

Residential Land-Use 
scenarios 

Hazard Cancer 
Index Risk 

0.00 -
0.00 -
0.00 -
0.00 -
0.00 -

0.00 -
0.00 -

0.00 -

Risk Assessment Values for DSS Site 1073 Nonradiological Background Constituents 

Industrial Land-Use 
Background scenariob 

Concentrations Hazard 
coc (mg/kg) Index 

Inorganic 
Chromium, total 15.9 0.00 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.00 

sDinwiddie September 1997, Southwest Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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Cancer 
Risk 

-
-
-
-
-

-

Residential Land-Use 
scenariob 

Hazard Cancer 
Index Risk 

0.00 -
- -
- -
- -
- -

0.00 -
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scenario, this pathway is included because of the potential for soil in Albuquerque, New Mexico, 
to be eroded and, subsequently, for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Appendix 1 ). Table 12 shows that for the DSS Site 1073 associated background constituents, 
the HI is 0.00 and there is no quantifiable estimated excess cancer risk. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
9.3E-3 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 073 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1073 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 9.4E-8. The excess cancer risk from 
the nonradiological COCs and the 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, "Establishment of Cleanup Levels for CERCLA 
[Comprehensive Environmental Response, Compensation, and Liability Act] Sites with 
Radioactive Contamination," (EPA 1997b). This summation is tabulated in Section Vl.9, 
"Summary." 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00, which is 
lower than the numerical guideline of 1 suggested in the RAGS (EPA 1989). There is no 
quantifiable excess cancer risk. NMED guidance states that cumulative excess lifetime cancer 
risk must be less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is 
below the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COCs the HI is 0.00 and there is no quantifiable excess cancer risk. 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 may therefore 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 (HQ) of 0.00. The incremental HI is 0.00 and there was no 
quantifiable estimated incremental cancer risk for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering an industrial land-use scenario. 

For radiological COCs under the industrial land-use scenario, the incremental TEDE is 3.6E-3 
mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 3.1 E-8. 

The calculated HI for the nonradiological COCs for the residential land-use scenario is 0.00, 
which is below the numerical guidance. There is no quantifiable excess cancer risk. NMED 
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guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COCs, the HI is 0.00 and there is 
no quantifiable excess cancer risk. The incremental HI is 0.00, and there is no quantifiable 
estimated incremental cancer risk for the residential land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs considering a 
residential land-use scenario. 

The incremental TEDE from the radiological components under a residential land-use scenario 
is 9.3E-3 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 9.4E-8. 

VI.B Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1073 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999), and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1073. 

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. Because the COCs are found in 
surface and near-surface soil and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 

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

Table 9 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), EPA Region 6 (EPA 2002a), Risk Assessment Information System (ORNL 2003), 
and the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000). Where values are not provided, information is not available from the HEAST 
(EPA 1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil 
Screening Levels (NMED December 2000), the Risk Assessment Information System (ORNL 
2003) or the EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative 
nature of the RME approach, uncertainties in toxicological values are not expected to change 
the conclusion from the risk assessment analysis. 
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Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios in established numerical 
guidance. 

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land-use scenarios are within guidelines and represent 
only a small fraction of the estimated 360 mrem/yr received by the average U.S. population 
(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 conclusion reached. 

Vl.9 Summary 

DSS Site 1 073 contains identified COCs consisting of some organic, inorganic, 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 included 
soil ingestion, dermal contact, and dust inhalation for chemical COCs, and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways were 
applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial and residential land-use scenarios the HI 
(0.00) is significantly less than the accepted numerical guidance from the EPA. There is no 
quantifiable estimated excess cancer risk; 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 HI is 0.00, and there is no quantifiable incremental excess cancer risk for 
either the industrial or residential land-use scenario. Incremental risk calculations indicate 
insignificant risk to human health for the industrial land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less than EPA guidance values; the estimated TEDE is 3.6E-3 mrem/yr for the industrial 
land-use scenario. This value is much less than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b ). The corresponding incremental estimated cancer risk value is 3.1 E-8 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 9.3E-3 mrem/yr with an 
associated risk of 9.4E-8. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1073 is eligible for unrestricted radiological release. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of 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. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 13. 
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Table 13 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 3.1 E-8 3.1E-8 
Residential 0.0 9.4E-8 9.4E-8 

VII. Ecological Risk Assessment 

Vl1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soil at DSS Site 1073. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998) is to conduct an ecological assessment that corresponds 
with that presented in EPA's Ecological RAGS (EPA 1997c). The current methodology is tiered 
and contains an initial scoping assessment followed by a more detailed risk assessment. Initial 
components of the 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. Following the completion of the scoping assessment, a 
determination is made as to whether a more detailed examination of potential ecological risk is 
necessary. If deemed necessary, the scoping assessment proceeds to a risk assessment 
whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment also are used as recommended by the EPA (1998) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

Vl1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 5 and 7}, constituents in soil within the 0- to 5-foot depth 
interval that were identified as COGs for this site were as follows: 

• Cyanide 
• Mercury 
• Selenium 
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• Silver 
• U-235 

Organic analytes detected in soil within the 0- to 5-foot depth interval were as follows: 

• Acetone 
• 2-Butanone 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Mercury 
• Selenium 
• U-235 

9/11/2003 

It should be noted, however, that as directed by the NMED (March 1998), bioaccumulation for 
inorganic constituents is assessed exclusively based upon maximum reported bioconcentration 
factors (BCF) for aquatic species. Because only aquatic BCFs are used to evaluate the 
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be 
overpredicted. ' 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs also 
are expected to be of low significance; however, loss of organic COPECs may occur through 
volatilization. 

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways may be associated with this site, and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment was deemed necessary to 
predict the potential level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
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potential ecological risks is conservative in order to ensure that ecological risks are not 
underpredicted. 

Components within the risk assessment include the following: 

Vll.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment, and provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not 
duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

DSS Site 1073 is less than 1 acre in size. The site is located in an area dominated by 
grassland habitat. The site is open to use by wildlife. No threatened or endangered species 
are known to occur at this site (IT February 1995) and no surface water bodies, seeps, or 
springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface soil at this site. It is assumed that direct uptake of COPECs from soil is 
the major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors is limited to the food and soil ingestion pathways • 
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and external radiation. Because of the lack of surface water at this site, exposure to COPECs 
through the ingestion of surface water is considered insignificant. Inhalation and dermal 
contact are also considered insignificant pathways with respect to ingestion (Sample and Suter 
1994). Groundwater is not expected to be affected by COGs at this site. 

V/1.3.1.2 CO PEGs 

Discharge of waste-water effluent from Building 6580 to the seepage pit is the primary source 
of COPECs at DSS Site 1073. COPECs identified for this site are listed in Section Vl1.2.1 and 
include both inorganic and organic analytes. One radiological COPEC (U-235) was also 
identified. The inorganic analytes (including U-235) were screened against background 
concentrations and those that exceeded the approved SNUNM background screening levels 
(Dinwiddie September 1997) for the area were considered to be COPECs. All detected organic 
analytes were included as COPECs. Nonradiological inorganic constituents that are essential 
nutrients, such as iron, magnesium, calcium, potassium, and sodium, were not included in this 
risk assessment as set forth by the EPA (1989). In order to provide conservatism, this 
ecological risk assessment was based upon the maximum soil concentrations of the COPECs 
measured in the upper 5 feet of soil at this site. Tables 5 and 7 present maximum 
concentrations for the COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (1 00 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (1 00 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (1 00 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
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the total dietary intake. Table 14 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998}. 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in surface 
soil samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion 
composing 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235. Internal and external dose rates to the deer mouse and 
the burrowing owl are approximated using modified dose rate models from DOE (1995) as 
presented in the ecological risk assessment methodology document for the SNUNM ER Project 
(IT July 1998}. Radionuclide-dependent data for the dose-rate calculations were obtained from 
Baker and Soldat (1992}. The external dose-rate model examines the total-body dose rate to a 
receptor residing in soil exposed to radionuclides. The soil surrounding the receptor is 
assumed to be an infinite medium uniformly contaminated with gamma-emitting radionuclides. 
The external dose-rate model is the same for both the deer mouse and the burrowing owl. The 
internal total-body dose-rate model assumes that a fraction of the radionuclide concentration 
ingested by a receptor is absorbed by the body and concentrated at the center of a spherical 
body shape. This provides for a conservative estimate for absorbed dose. This concentrated 
radiation source at the center of the body of the receptor is assumed to be a "poinf' source. 
Radiation emitted from this point source is absorbed by the body tissues to contribute to the 
absorbed dose. Alpha and beta emitters are assumed to transfer 100 percent of their energy to 
the receptor as they pass through tissues. Gamma-emitting radionuclides transfer only a 
fraction of their energy to the tissues because gamma rays interact less with matter than do 
alpha or beta emitters. The external and internal dose-rate results are summed to calculate a 
total dose rate from exposure to U-235 in soil. 

Table 15 provides the transfer factors used in modeling the concentrations of CO PEGs through 
the food chain. Table 16 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vl1.3.3 Ecological Effects Evaluation 

Table 17 provides benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
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~ ' Table 14 
Exposure Factors for Ecological Receptors at DSS Site 1073 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (ka)a (ka/daylb Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 

( Peromyscus Rodentia ( + Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 

( Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
( Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-11 1.73E-2 Rodents: 1 00% 
( Speotyto cunicularia) StriQiformes (+Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
0Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
eEPA 199q, based upon the average home range measured in semiarid shrubland in Idaho. 
'Dunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 

~ 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 

2.7E-1e 

3.5E+19 

~ 
en 
7': 
:J> 
en 
en 
tr1 
C/.l 
C/.l 

~ ...., 
"Tj 
0 
:;:o 
v en 
en 
en 

~ -g 
w 

\0 -.. ...... ...... -.. 
N 

8 
VJ 



RISK ASSESSMENT FOR DSS SITE 1073 9/11/2003 

Table 15 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1073 

Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
COPEC Transfer Factor Transfer Factor Transfer Factor 

Inorganic 
Cyanide O.OE+O a O.OE+O a O.OE+oa 
Mercury 1.0E+0 b 1.0E+0 c 2.5E-1d 
Selenium 5.0E-1b 1.0E+0c 1.0E-1b 
Silver 1.0E+0 b 2.5E-1e 5.0E-3b 
Organic' 
Acetone 5.3E+1 1.3E+1 1.0E-8 
2-Butanone 2.6E+1 1.4E+1 3.7E-8 

aNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 
bNCRP January 1989. 
coefault value. 
dBaes et al. 1984. 
estafford et al. 1991. 
'Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations are based upon the relationship of the transfer factor to the Log K0w value of compound. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. • 

• 
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Table 16 
Media Concentrationsa for COPECs at DSS Site 1073 

Soil Plant Soil Deer Mouse 
COPEC (maximum)a Foliageb lnvertebrateb Tissuesc 

Inorganic 
Cyanide 2.1E-2d O.OE+O O.OE+O O.OE+O 
Mercury 4.6E-3e 4.6E-3 4.6E-3 3.7E-3 
Selenium 7.5E-2d 3.8E-2 7.5E-2 1.8E-2 
Silver 4.2E-2d 4.2E-2 1.0E-2 4.2E-4 
Organic 
Acetone 6.6E-3 3.5E-1 8.5E-2 7.1E-9 
2-Butanone 5.1E-2 1.4E+O 7.0E-1 1.2E-7 

8 ln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dAnalyte not detected. Maximum concentration is one-half the detection limit. 
eEstimated value. 
COPEC = Constituent of potential ecological concern. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
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COPEC 
Inorganic 
Cyanide 
Mercury (orQanic) 
Mercury (inorganic) 
Selenium 
Silver 
Organic 
Acetone 
2-Butanone 

3 ln mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Table 17 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1073 

Mammalian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian 
Benchmarka,b Test Speciesc,d NOAELd,e NOAELe.t Test Speciesd 

- rath 68.7 126 -
0.3 rat 0.03 0.06 mallard 
0.3 mouse 13.2 14.0 Japanese quail 
1 rat 0.2 0.391 screech owl 
2 rat 17.8i 34.8 -

- rat 10 ·19.6 -
- rat 1,771 3,464 -

Avian NOAELs 

Test Species 
NOAELd,e 

-
0.0064 

0.45 
0.44 
-

-
-

csody weights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted). 
dSample et al. 1996, except where noted. 
eln mg/kg body weight per day. 

Burrowing 
Owl 

NOAELe,g 

-
0.0064 
0.45 
0.44 
-

-
-

1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
98ased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.273 kilogram. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 2003) and an uncertainty factor of 0.2. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
LOAEL = Lowest-observed-adverse-effect level. 
mg/kg = Milligram(s) per kilogram. 
mg/kg/d = Milligram(s) per kilogram body weight per day. 
NOAEL = No-observed-adverse-effect level. 

= Insufficient toxicity data. 
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than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of DSS Site 1073. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 18 provides the results of these comparisons. 
HQs are used to quantify the comparison with benchmarks for plants and wildlife exposure. 

None of the HQs for this site exceeded unity. Because of a lack of sufficient toxicity 
information, HQs for plants could not be determined for cyanide, 2-butanone, and acetone. For 
the same reason, HQs for the burrowing owl could not be determined for cyanide, silver, 
2-butanone, and acetone. As directed by the NMED, His were calculated for each of the 
receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor). 
None of the His exceeded unity; the maximum HI is 0.11 for plants. 

Tables 19 and 20 summarize the internal and external dose-rate model results for U-235 for the 
deer mouse ad burrowing owl, respectively. The total radiation dose rate to the deer mouse is 
predicted to be 5.0E-6 rad/day and that for the burrowing owl is 3.8E-6 rad/day. The dose rates 
for the deer mouse and the burrowing owl are less than the benchmark of 0.1 rad/day. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS Site 1073 
resulting from assumptions used in calculating risk that could overestimate or underestimate 
true risk presented at the site. For this risk assessment, assumptions are made that are more 
likely to overestimate exposures and risk rather than underestimate them. These conservative 
assumptions are used to be more protective of the ecological resources potentially affected by 
the site. Conservatisms incorporated into this risk assessment include the use of maximum 
analyte concentrations measured in soil to evaluate risk, the use of wildlife toxicity benchmarks 
based upon NOAEL values, and the incorporation of strict herbivorous and strict insectivorous 
diets for predicting the extreme HQ values for the deer mouse. Each of these uncertainties, 
which are consistent among each of the site-specific ecological risk assessments, is discussed 
in greater detail in the uncertainty section of the ecological risk assessment methodology 
document for the SNUNM ER Project (IT July 1998). Further, it should be noted that of the four 
inorganic COPECs, none except mercury was detected, and the exposure estimates for these 
nondetected analytes are conservatively based upon one-half of the detection limit. In addition, 
the maximum concentration of mercury was an estimated value. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 are primarily related to those inherent in the radionuclide-specific data. Radionuclide
dependent data are measured values that have their associated errors. The dose-rate models 
used for these calculations are based upon conservative estimates of receptor shape, radiation 
absorption by body tissues, and intake parameters. The goal is to provide a realistic but 
conservative estimate of a receptor's internal and external exposure to radionuclides in soil. 
Further, these dose estimates are conservatively based upon detection limits of U-235, which 
was not detected above the MDA at the site. 

AU9-03/WP/SNL03:rs5355.doc B-33 840858.01 09/11/03 12:13 PM 



~ 
~ 
-o 
Ui z 
8 
~ 

~ 
~ 

OJ 
I 

w 
.j:>. 

I 
~ 

~ 
~ 

8 
~ 

~ 
c.:> 
-o 
s:: 

Table 18 
HQs for Ecological Receptors at DSS Site 1 073 

Deer Mouse 
HQ 

COPEC Plant HQ (Herbivorous )8 

Inorganic 
Cyanide - 5.2E-7 
Mercury (organic) 1.5E-2 1.2E-2 
Mercury (inorganic) 1.5E-2 5.2E-5 
Selenium 7.5E-2 1.6E-2 
Silver 2.1 E-2 1.9E-4 
Organic 
Acetone - 2.8E-3 
2-Butanone - 6.1 E-5 

Hl8 1.1E-1 I 3.0E-2 

Note: Values in bold indicate the HQ or HI exceeds unity. 
8The HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI = Hazard index. 
HQ = Hazard quotient. 

= Insufficient toxicity data available for risk estimation purposes. 

• ~· 

Deer Mouse 
HQ 

(Omnivorous) 

5.2E-7 
1.2E-2 
5.2E-5 
2.3E-2 
1.2E-4 

1.7E-3 
4.6E-5 

I 3.7E-2 I 

Deer Mouse 
HQ Burrowing Owl 

(Insectivorous) HQ 

5.2E-7 -
1.2E-2 6.6E-2 
5.2E-5 9.3E-4 
3.0E-2 5.0E-3 
5.0E-5 -

6.7E-4 -
3.1E-5 -

4.3E-2 I 7.1 E-2 
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Table 19 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at DSS Site 1 073 

Maximum 
Concentration Total Dose 

Radionuclide (pCVg) (radlday) 
U-235 ND (0.185) 5.0E-6 
Total Dose 5.0E-6 

DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 

Table 20 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at DSS Site 1 073 

Maximum 
Concentration Total Dose 

Radionuclide (pCVg) (radlday) 
U-235 ND (0.185) 3.8E-6 
Total Dose 3.8E-6 

DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 

911112003 

Because no HQs greater than unity were predicted, and because these HQs are based 
upon conservative estimations of exposure and toxicity, the potential for ecological risks at 
DSS Site 1073 is expected to be very low. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1073 were estimated through a risk assessment that 
incorporated site-specific information, when available. All HO and HI values predicted for the 
COPECs at this site were found to be less than unity. Analysis of uncertainties associated with 
these predicted values indicate that they are more likely to overestimate actual risk rather than 
underestimate it. Based upon this final analysis, the potential for ecological risks associated 
with DSS Site 1073 is expected to be very low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
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be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 
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Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
. parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
) 

excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and ''Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT =time over which exposure is averaged. 

(1) 

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED / =~s ______________ _ 

s BW*AT 
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where: , 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor _}ipEF) 
I =--------------~~~~=-

s BW*AT 

Is =Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = _..::_S ---------------------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor {1 E-6 kg/mg) 
SA = Skin surface area available for contact ( cm2/event) 
AF = Soil to skin adherence factor (mg/cm2} 

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 

9/11/2003 

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): 

where: 

C *IR*EF*ED ] =____:.:w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 

IRi =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 chemicals with a Henry's Law constant greater than 1x10·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM 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. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25QB,b 52 wk/yr)a,b 35QB,b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,5508·b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,9508•b 10,950B,b 

(= ED X 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1 ooa.b 200 ChildB,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Child8 10 Child8 

Inhalation Rate (m3Jday) 2oa,b 30 Adult8 20 Adult8 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kQ) 1 .36E98 1.36E98 1.36E98 

Water Ingestion Pathway 
2.48 2.48 2.48 

lnQestion Rate (liter/day) 
Dermal Pathway 

0.2 Child8 0.2 Child8 

Skin Adherence Factor (mQ/cm2) 0.28 0.07 Adult8 0.07 Adult8 

Exposed Surface Area for Soil/Dust 2,800 Child8 2,800 Child8 
(cm2/day) 3,3008 5,700 Adult8 5,700 Adult8 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

8Technical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,300d,e 10,95oe 
Mass Loading for Inhalation Q/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
{k_g/y_r} NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction lnQested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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1.0 PROJECT BACKGROUND 

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

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

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

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

A number of additional drain systems were identified from the engineering drawing and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61; no evaluation of the remaining 60 systems 
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was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the system 
did not exist, which decreased the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 SAP) (SNUNM October 
1999), which was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A 
follow-on document, "Field Implementation Plan [FIP], Characterization of Non-Environmental 
Restoration Drain and Septic Systems," (OU 1295 FIP) (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by NMED for each of the 60 DSS sites. The FIP was approved by the NMED in 
February 2002 (Moats February 2002). Both the SAP and the FIP were written after the 
investigation of DSS Site 1077 was completed. However, the investigation procedures utilized 
at this site were in accordance with investigation procedures that had been utilized at numerous 
other SNUNM DSS sites prior to this site investigation. 
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2.0 DSS SITE 1077, THE BUILDING 6920 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of the Building 6920 septic system, 
DSS Site 1077. There are no known or specific environmental concerns at this DSS site. 
The assessment was conducted to determine whether contamination was released to the 
environment via the septic system present at the site. This report presents the results of 
the assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
the Building 6920 septic system. The NFA proposal provides documentation that the site 
was sufficiently characterized and that no significant releases of contaminants to the 
environment occurred via the Building 6920 septic system, and that the site does not pose a 
threat to human health or the environment under either industrial or residential land use 
scenarios. 

Review and analysis of all relevant data for the Building 6920 septic system site indicate that 
concentrations of constituents of concern (COGs) at this site are below applicable risk 
assessment action levels. Thus, the Building 6920 septic system, DSS Site 1077, is proposed 
for an NFA decision based upon sampling data demonstrating that COGs released from the 
site into the environment pose an acceptable level of risk under current and projected future 
land uses as set forth by Criterion 5, which states: "The SWMUIAOC [Area of Concern] has 
been characterized or remediated in accordance with current applicable state or federal 
regulations, and the available data indicate that contaminants pose an acceptable level of risk 
under current and projected future land use" (NMED March 1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

The Building 6920 septic system is located in SNUNM Technical Area (TA}-111 on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE) (Figure 2.2.1-1 ). DSS Site 1077 is located approximately 1 ,300 feet west
northwest of the southeast corner of TA-111 (Figure 2.2.1-2). The SNUNM Radioactive and 
Mixed Waste Management Facility (RMWMF) is currently located in Building 6920 and other 
nearby buildings, and DSS Site 1077 is located in the northwest part of RMWMF facility. As 
shown on Figure 2.2.1-2, the abandoned septic system consists of a 1 ,000-gallon septic tank 
and distribution box that emptied to three 24-foot-long parallel drainlines installed in 3.5-foot
deep, aggregate-filled drainline trenches. Septic system construction details and drainline 
trench depths are based upon engineering drawings (SNUNM October 1991, SNUNM 
November 1994). The location of the septic system, as indicated on the engineering drawings, 
was covered with pavement when the site was inspected in May 1998. However, a comparison 
of other observable features at the site that are also shown on the map containing the septic 
system were determined to be accurate when the site was inspected in May 1998. It was 
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therefore concluded that the drawing also accurately showed the location of the drainfield drain 
lines, and could be used as a basis for locating sampling boreholes at the site. A backhoe was 
not used to confirm the locations, number, and lengths of the drain lines at this asphalt-paved 
site. 

The surface geology at DSS Site 1 077 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the water 
table at this site. The alluvial fan materials originated in the Manzanita Mountains east of DSS 
Site 1077, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and 
exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation, and have moderate to low hydraulic conductivities 
(SNUNM March 1996). Vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The area 
around DSS Site 1077 is paved and surface drainages are used to direct surface water away 
from the site to a run-off retention basin located southwest of the site. No perennial surface
water bodies are present in the vicinity of the site. Average annual rainfall in the SNUNM 
and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches (NOAA 1990). 
Infiltration of precipitation is almost nonexistent as virtually all of the moisture undergoes 
evapotranspiration. The estimates of evapotranspiration rates for the KAFB area range 
from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,405 feet above mean sea level. Depth 
to groundwater is approximately 475 feet below ground surface (bgs) at the site. Groundwater 
flow direction is thought to be generally to the west in this area (SNUNM March 2002). The 
nearest production wells to DSS Site 1 077 are north/northwest of the site, and include KAFB-4 
and KAFB-11, which are approximately 4.6 and 4.8 miles away, respectively. The nearest 
groundwater monitoring wells are those installed on the west side of the Chemical Waste 
Landfill, which are located approximately 500 feet east of the site. 

2.2.2 Operational History 

Available information indicates that Building 6920 was constructed in 1990 (SNUNM March 
2003), and it is assumed the septic system was constructed at that time. Because operational 
records are not available, the investigation of the site was planned to be consistent with other 
DSS site investigations and to sample for COCs most commonly found at similar test facilities. 
In June 1991 , Building 6920 was connected to an extension of the City of Albuquerque sanitary 
sewer system (Jones June 1991 ), and it is assumed that the septic system was abandoned 
concurrent with this change. Conversations with RMWMF personnel in May 1998 indicated that 
Building 6920 was not occupied from the time it was constructed until approximately 1992. 
Therefore, although the septic system was operational for a period of less than two years, it 
appears that it was never used. In addition, one of the engineering drawings (SNUNM 
November 1994) contains a note that states "septic tank and drainfield for Bldg. 6920 
abandoned in place in 1991 and the line from the Building 6920 tied to the sanitary sewer 
system. The septic tank has been filled with dirt. Septic tank was abandoned before any 
hazardous or mixed wastes were brought to Bldg. 6920." 
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2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 077 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1077 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

One assessment investigation has been conducted at the Building 6920 septic system. 
SNUNM ER project personnel were notified by DOE Kirtland Area Office personnel in mid-April 
1998 that an addition to the existing Building 6926 was planned, and that this addition would 
cover the area of the abandoned Building 6920 septic system drainfield. As discussed in 
Section 2.2.2, it was considered highly unlikely that hazardous or radioactive COGs would be 
found beneath the drainfield drain lines, as it was apparent that the system had never been 
used. However, as a conservative measure in May 1998, soil samples were collected from 
beneath the drainfield while it was still accessible (Investigation 1 ). Results of this sampling 
were expected to conclusively determine if COGs had been released to the environment via the 
septic system at this site. The investigation procedures utilized at this site were similar to those 
that had been used at other previously characterized DSS sites at the time. The procedures 
were also in accordance with procedures that were being developed in the OU 1295 SAP 
(SNUNM October 1999) and OU 1295 FIP (SNUNM November 2001) described in Chapter 1.0, 
neither of which had been finalized when this investigation was conducted. This investigation is 
discussed below. 

3.2 Investigation 1-Soil Sampling 

On May 5, 1998, soil samples were collected from two drainfield boreholes. Soil samples were 
collected from the borehole locations shown on Figure 2.2.1-2. A summary of the boreholes, 
sample depths, sample analyses, and sample dates are presented in Table 3.2-1. 

3.2.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. The top of the 
shallow interval started at the bottom of the drainline trenches, as shown on the SNUNM 
engineering drawing (SNUNM November 1994); the lower (deep) interval started at 5 feet below 
the top sample interval. Once the auger rig had reached the top of the sampling interval, a 
1.5-inch inside diameter by 3-foot-long Geoprobe™ sampling tube lined with a butyl acetate 
(BA) sampling sleeve was inserted into the borehole and hydraulically driven downward 3 feet to 
fill the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for volatile organic 
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from 

; the lower end of the BA sleeve and capping the section ends first with Teflon film, then a rubber 
end cap, and finally sealing with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred to appropriate sample 
containers for analysis. Soil samples were submitted to the SNUNM ER Chemistry Laboratory 
(ERCL) for VOC, high explosive (HE) compounds, and Resource Conservation and Recovery 
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Table 3.2-1 
Summary of Soil Samples Collected at Building 6920 Septic System (DSS Site 1 077) 

Number of 
Sampling Analytical Borehole 

Area Parameters Locations 
Drainfield VOCs 2 

bgs 
DSS 
ft 

HE 2 
RCRA Metals 2 
Gamma 2 
Spectroscopy 

= below ground surface. 
= Drain and Septic Systems. 
= Foot (feet). 
=High explosive(s). 

Top of Sampling 
Intervals in 

Each Borehole 
(ft bgs) 

3,8 
3,8 
3,8 
3,8 

HE 
RCRA 
VOC 

= Resource Conservation and Recovery Act. 
=Volatile organic compound. 

Total Number 
Total Number of Duplicate Date Samples 

of Soil Samples Samples Collected 
4 0 05-05-98 
4 0 05-05-98 
4 0 05-05-98 
4 0 05-05-98 

Act (RCRA) metals analyses, and to the SNUNM Radiation Protection and Sample Diagnostics 
(RPSD) laboratory for gamma spectroscopy analyses. All samples were documented and 
1,1andled in accordance with applicable SNUNM Operating Procedures and transported to on
and off-site laboratories for analysis. 

Samples were analyzed for VOCs by U.S. Environmental Protection Agency (EPA) Method 
8260, HE compounds by EPA Method 8095 (EPA 8330 equivalent at the on-site ERCL), RCRA 
metals by EPA Method 6010/7471A and 7196A, and gamma spectroscopy by the EPA 
Method 901.1 equivalent at the on-site RPSD laboratory (EPA November 1986). 

3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 077 are presented and discussed 
in this section. Sample locations are shown on Figure 2.2.1-2. 

VOC analytical results for the four soil samples collected from the two drainfield boreholes are 
presented in Table 3.2.2-1. Method Detection limits (MDls) for the VOC analyses are 
presented in Table 3.2.2-2. As shown in Table 3.2.2-1, trace levels of two VOCs (benzene and 
toluene) were detected in samples from both boreholes. These compounds are typical 
constituents in petroleum hydrocarbons, and most likely reflect contamination from the asphalt 
paving at the two boring locations which may have been incorporated into the VOC samples. 
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Record 
Numberb 

Table 3.2.2-1 
Summary of Building 6920 Septic System (DSS Site 1 077) 

Confirmatory Soil Sampling, VOC Analytical Results 
May 1998 

(On-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (J..lg/kg) 
Sample 

ER Sample ID Depth (ft) 2-Butanone Benzene Toluene 
600250 6920-DF1-BH1-3-S 3 ND (5.4) 1.1 J (4.4 1.5 J (4.4 
600250 6920-DF1-BH1-8-S 8 ND (5.5 J) ND (1.1) 1.3J(4.4 
600250 6920-DF1-BH2-3-S 3 
600250 6920-DF1-BH2-8-S 8 

QA/QC Samples (J..lg/L) 
600250 6920-DF1-EB NA 
600250 6920-DF1-TB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

=Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Equipment blank. 

ND (5.6 J) 
ND (5.4 J) 

ND (5) 
9.1 J (20~ 

BH 
DF 
DSS 
EB 
EPA 
ER 
ft 

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

ID = Identification. 

ND (1.1) 
ND (1.1) ND(1.1) 

ND (0.5) ND (0.5) 
ND (0.5) ND (0.5) 

J = Analytical result was qualified as an estimated value during data validation, see data 
validation report. 

J() 

MDL 
J..lQ/kg 
J..lg/L 
NA 
ND ( ) 
ND (# J) 
QA 
QC 
s 
TB 
voc 

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

=Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
=Not applicable. 
=Not detected above the MDL, shown in parentheses. 
= Not detected. Uncertainty in the MDL, shown in parentheses. 
= Quality assurance. 
= Quality control. 
= Soil sample. 
= Trip blank. 
=Volatile organic compound. 

6.4 
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Table 3.2.2-2 
Summary of Building 6920 Septic System (DSS Site 1 077) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
May 1998 

(On-Site Laboratory) 

EPA Method 826oa 
Detection Limit 

Analyte Jgg/1@_ 
Acetone 5.4-5.6 
Benzene 1.1 
Bromodichloromethane 1.1 
Bromoform 1.1 
Bromomethane 1.1 
2-Butanone 5.4-5.6 
Carbon disulfide 1.1 
Carbon tetrachloride 1.1 
Chlorobenzene 1.1 
Chloroethane 1.1 
Chloroform 1.1 
Chloromethane 1.1 
Dibromochloromethane 1.1 
1, 1-Dichloroethane 1.1 
1,2-Dichloroethane 1.1 
1,1-Dichloroethene 1.1 
cis-1,2-Dichloroethene 1.1 
trans-1 ,2-Dichloroethene 1.1 
1,2-Dichloropropane 1.1 
cis-1 ,3-Dichloropropene 0.54-Q.56 
trans-1,3-Dichloropropene 1.1 
Ethyl benzene 2.1-2.2 
2-Hexanone 5.4-5.6 
4-Methyl-2-pentanone 5.4-5.6 
Methylene chloride 1.1 
Styrene 1.1 
1,1,2,2-Tetrachloroethane 1.1 
T etrachloroethene 2.1-2.2 
Toluene 1.1 
1, 1,1-Trichloroethane 1.1 
1, 1,2-Trichloroethane 1.1 
Trichloroethane 1.1 
Vinyl chloride 1.1 
p-,xylene,m-Xylene 3.2-3.3 
a-Xylene 2.1-2.2 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
Jlg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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HE analytical results for the four soil samples collected from the drainfield boreholes are 
presented in Table 3.2.2-3. MDLs for the HE analyses are presented in Table 3.2.2-4. No HE 
compounds were detected in any of the soil samples. 

RCRA Metals 

RCRA metals analytical results for the four soil samples collected from the drainfield boreholes 
are presented in Table 3.2.2-5. MDLs for the metals analyses are presented in Table 3.2.2-6. 
As shown in Table 3.2.2-5, chromium was detected above the NMED-approved background 
concentration only in the sample collected at a depth of 3 feet from the borehole 6920-DF1-
BH2-3. All other metal detections were below their NMED-approved background activities. 

Radionuclides 

Gamma spectroscopy analytical results for the four soil samples collected from the drainfield 
boreholes are presented in Table 3.2.2-7. As shown in Table 3.2.2-7, no readings above 
NMED-approved background activities were detected in any sample analyzed. However, 
although they were not detected, minimum detectable activities (MDAs) for uranium-235 and 
uranium-238 exceeded the background activities for those two radionuclides due to an 
insufficient gamma spectroscopy count time. 

3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included sample duplicates and matrix spike/matrix spike 
duplicates. Samples were shipped to the laboratory in batches of 20, so that any one shipment 
might contain samples from several sites. Aqueous equipment blanks (EBs) were collected at 
an approximate frequency of 1 per 20 samples and sent to the laboratory. EBs were analyzed 
for the same analytical suite as the soil samples in that shipment. Aqueous trip blanks {TBs) 
were used for VOC analysis only, and were included in every sample cooler containing VOC soil 
samples. The analytical results for the EB and TB samples appear on the data tables for this 
site, and were used in the data validation process for samples from DSS Site 1 077. 

An aqueous TB was included in the sample cooler containing the VOC soil samples collected 
from the Building 6920 drainfield in May 1998. As shown in Table 3.2.2-1, 9.1 J micrograms per 
liter of 2-butanone was detected in the sample. 

A set of aqueous EB samples was collected and analyzed for VOCs, HE compounds, and 
RCRA metals following completion of soil sampling in the Building 6920 drainfield in May 1998. 
As shown in Tables 3.2.2-1, 3.2.2-3, and 3.2.2-5, no VOCs, HE compounds, or RCRA metals 
were detected in any of the EB samples. 

No duplicate soil samples were collected at this site. 
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Table 3.2.2-3 
Summary of Building 6920 Septic System (DSS Site 1 077) 

Confirmatory Soil Sampling, HE Analytical Results 
May 1998 

(On-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample ID Depth (ft) (mg/kg) 
600250 6920-DF1-BH1-3-S 3 ND 
600250 6920-DF1-BH 1-8-S 8 ND 
600250 6920-DF1-BH2-3-S 3 ND 
600250 6920-DF1-BH2-8-S 8 ND 

QA/QC Samples (all in J.!Q/L) 
600250 6920-DF1-EB NA ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
HE = High explosive(s). 
ID =Identification. 
J..tg/L = Microgram(s) per liter. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
ND =Not detected above the method detection limit. 
QA = Quality assurance. 
QC = Quality control. 
S = Soil sample. 
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Table 3.2.2-4 
Summary of Building 6920 Septic System (DSS Site 1 077) 

Confirmatory Soil Sampling, HE Analytical MDLs 
May 1998 

(On-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (mg/kg) 
2-Amino-4,6-dinitrotoluene 0.12-0.13 
4-Amino-2,6-dinitrotoluene 0.1-0.11 
1 ,3-Dinitrobenzene 0.072-0.076 
2,4-Dinitrotoluene 0.24-0.25 
2,6-Dinitrotoluene 0.28-0.29 
HMX 0.12-0.13 
Nitrobenzene 0.16-0.17 
2-N itrotoluene 0.14-0.15 
3-Nitrotoluene 0.14-0.15 
4-Nitrotoluene 0.12-0.13 
Pentaerythritol tetranitrate 0.33-0.35 
RDX 0.17-0.18 
1 ,3,5-Trinitrobenzene 0.1-0.11 
2,4,6-Trinitrotoluene 0.28-0.29 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = 1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazacyclooctane. 
mg/kg = Milligram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
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Table 3.2.2-5 
Summary of Building 6920 Septic System (DSS Site 1 077) 

Confirmatory Soil Sampling Metals Analytical Results 
May 1998 

(On-Site Laboratory) 

Sample Attributes Metals (EPA Method 6020a) (mg/kg) 

Record Sample 
Numberb ER Sample 10 Depth (ft) Arsenic Barium Cadmium Chromium 
600250 6920-DF1-BH1-3-S 3 3.8 120 0.12 J (0.18) 13 
600250 6920-DF1-BH1-8-S 8 3.7 130 0.1 J (0.16) 8.4 
600250 6920-DF1-BH2-3-S 3 3.3 140 0.14 J (0.18) 

600250 6920-DF1-BH2-8-S 8 3.4 150 0.098 J (0.17\ 9.4 
Background Concentration 4.4 214 0.9 15.9 
(Southwest Area Supergroup)c 

QA/QC Samples (llg/L) 

600250 6920-DF1-EB NA NO (3.4) NO (4) NO (0.23) NO (8.5) 

Note: Values in bold represent analytes detected above their respective background concentration. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
BH =Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
10 =Identification. 

20 

Lead Mercury 

7.2 NO (0.045) 

6.3 NO (0.04) 

6.8 NO (0.044) 

6.5 NO (0.042) 

11.8 <0.1 

NO (1.7) NO (0.23) 

Selenium 

0.4 J (1.4) 

0.45 J (1.2) 

NO (0.33) 

0.38 J (1.2) 

<1 

NO (1.7) 

J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
11g/L = Microgram(s) per liter. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
NO (# J) = Not detected. Uncertainty in the MDL, shown in parentheses. 
QA =Quality assurance. 
QC = Quality control. 
S = Soil sample. 

Silver 

NO (0.045 J) 
NO (0.04 J) 

NO (0.044 J) 
NO (0.042 J) 

<1 

NO (0.23) 
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Table 3.2.2-6 
Summary of Building 6920 Septic System (DSS Site 1 077) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
May 1998 

(On-Site Laboratory) 

EPA Method 6020/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.61-Q.68 
Barium 0.51-Q.57 
Cadmium 0.04-Q.045 
Chromium 0.71-Q.79 
Lead 0.3-0.34 
Mercury 0.04-Q.045 
Selenium 0.3-0.34 
Silver 0.04-Q.045 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Sample Attributes 

Table 3.2.2-7 
Summary of Building 6920 Septic System (DSS Site 1 077) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
May 1998 

(On-Site Laboratory) 

Activity (EPA Method 901.1 a) (pCi/g) 

Record Sample Cesium-137 Thorium-232 Uranium-235 
Numberb ER Sample ID Depth (ft) Result 
600251 6920-DF1-BH1-3-S 3 ND (0.0342) 

600251 6920-DF1-BH1-8-S 8 ND (0.0351) 

600251 6920-DF1-BH2-3-S 3 ND (0.0314) 
600251 6920-DF1-BH2-8-S 8 ND (0.0242) 

Background Concentration-=-_§outhwest Aread 0.079 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
C"fwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole . 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 

Error: Result 

-- 0.723 

-- 0.621 

-- 0.744 

-- 0.553 

NA 1.01 

NO ( ) = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

= Error not calculated for nondetectable results. 

Error: Result Error: 

0.393 NO (0.184 --
0.336 NO (0.187 --
0.399 NO (0.187 --
0.281 NO (0.166 --

NA 0.16 NA 

Uranium-238 
Result Error: 

ND (1.23) --
ND (1.22) --

NO (1.68 --
NO (1.45 --
1.4 NA 



All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
(SNUNM December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). Annex A contains the data 
validation reports for the samples collected at DSS Site 1 077. The data are acceptable for use 
in the DSS Site 1077 NFA proposal. 

3.3 Site Sampling Data Gaps 

Analytical data from the site assessment are sufficient for characterizing the nature and extent 
of possible COG releases. There are no further data gaps regarding characterization of the 
Building 6920 septic system, DSS Site 1 077. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for the Building 6920 septic system, DSS Site 1077, is based upon 
the COGs identified in the soil samples collected from beneath the drainfield at this site. This 
chapter summarizes the nature and extent of contamination and the environmental fate of the 
COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1077 are VOCs, HE compounds, RCRA metals, and radionuclides. 
Trace levels of two VOCs were detected in three of the four VOC samples collected from the 
site, and may reflect residual contamination that was incorporated in the samples due to asphalt 
paving at both borehole locations. No HE compounds were detected in any of the soil samples 
collected at this site. Only one RCRA metals detection exceeded the NMED-approved 
background concentration for SNUNM Southwest Area Supergroup soils (Dinwiddie September 
1997); therefore that analyte was carried forward in the risk assessment process. None of the 
four representative gamma spectroscopy radionuclides were detected, but the MD As for all of 
the uranium-235 and some of the uranium-238 analyses exceed their respective background 
activities. 

4.2 Environmental Fate 

Assuming that the Building 6920 septic system was used, potential COGs may have been 
released into the vadose zone via aqueous effluent discharged from the septic system 
drainfield. Possible secondary release mechanisms include the uptake of COGs that may have 
been released to the soil beneath the drainfield (Figure 4.2-1 ). The depth to groundwater at the 
site (approximately 475 feet bgs) most likely precludes migration of potential COGs into the 
groundwater system. The potential pathways to receptors include soil ingestion, dermal 
contact, and inhalation, which could occur as a result of receptor exposure to contaminated 
subsurface soil at the site. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land use scenarios. Annex B 
provides additional discussion on the fate and transport of COGs at DSS Site 1 077. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1077. All potential COGs were 
retained in the conceptual site model and were evaluated in both the human health and 
ecological risk assessments. The current and future land use for DSS Site 1 077 is industrial 
(DOE et al. September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation, but 
these are realistic possibilities only if contaminated soil is excavated at the site. The major 
exposure route modeled in the human health risk assessment is soil ingestion for the COGs. 
The inhalation pathway is included because of the potential to inhale dust; the dermal pathway 
is included because of the potential for receptors to be exposed to the contaminated soil. 
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Conceptual Site Model Flow Diagram for Building 6920 Septic System, DSS Site 1077 



> 

~ 
~ z 
§ 

m 

+:>-
' 01 

~ 
2 
~ 

I --bi 
~ 

Table 4.2-1 
Summary of Potential COGs for Building 6920 Septic System (DSS Site 1 077) 

Number of COGs Greater 
COC Type Samplesa than Background 

VOCs 4 Benzene 
4 Toluene 

HE 4 None 
RCRA Metals 4 Chromium 
Gamma 4 U-235 
Spectroscopy 4 U-238 
Radionuclides (pCi/g) 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

Maximum Background 
LimiVSouthwest Area Maximum Average 

Super Groupb Concentrationc Concentrationd 
(mg!kg) (mg/kg) (mg/kg) 

NA 0.0011 J 0.0007 
NA 0.0064 0.0024 
NA NA NA 
15.9 20 12.7 
0.16 ND (0.187) NC1 

1.4 ND (1.68) NC1 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA, if nothing was detected. 

Number of Samples 
Where Background 

Concentration 
Exceedede 

1 
3 

None 
1 
4 
2 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs 
for nondetected results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE =High explosive(s). 
J =Analytical result was qualified as an estimated value during data validation, see data validation report. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
ND () =Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
VOC = Volatile organic compound. 



Potential biota receptors include flora and fauna at the site. Major exposure routes for biota 
include direct soil ingestion, ingestion of COGs through food chain transfers, and direct contact 
with COGs in soil. Annex B provides additional discussion of the exposure routes and receptors 
at the Building 6920 Septic System Site. 

4.3 Site Assessments 

Site assessment at DSS Site 1 077 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the risk assessment results, and Annex B 
presents the risk assessment performed for DSS Site 1 077 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 077 poses no significant threat to human health 
under either the industrial or residential land use scenario. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1 077 were found to be very low. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1077. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1 077 has been recommended for an industrial land use scenario (DOE et al. 
September 1995}. Because metals, organic compounds, and possibly radionuclides are 
present, it was necessary to perform a human health risk assessment analysis for the site, 
which included all detected COGs. Annex B provides a complete discussion of the risk 
assessment process, results, and uncertainties. The risk assessment process provides a 
quantitative evaluation of the potential adverse human health effects from constituents in the 
site's soil by calculating the hazard index (HI) and excess cancer risk for both industrial and 
residential land use scenarios. 

In summary, the HI calculated for the COGs is 0.06 at DSS Site 1077 under the industrial land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989}. Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COG risk (without rounding), is 0.06. The estimated 
excess cancer risk for DSS Site 1077 COGs is BE-7 for an industrial land use setting. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental excess cancer risk is 8.40E-7. Both the incremental HI and excess 
cancer risk are below NMED guidelines. 

In summary, the HI calculated for the COGs at DSS Site 1077 is 0.25 under the residential land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
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guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.25. The excess 
cancer risk for DSS Site 1 077 COCs is 2E-6 for a residential land use setting. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus, the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 2.09E-6. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COCs are much lower than EPA guidance values. The estimated TEDE is 
1.2E-2 millirem (mrem)/year (yr) for the industrial land use scenario, which is much lower than 
the EPA's numerical guidance of 15 mrern/yr (EPA 1997). The corresponding incremental 
estimated excess cancer risk value is 1.2E-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 controls is 3.0E-2 mrem/yr with an associated risk of 3.5E-7. The guideline for this 
scenario is 75 mrem/yr (SNUNM February 1998). Therefore DSS Site 1077 is eligible for 
unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 8.4E-7 1.2E-7 9.6E-7 

Residential 2.1 E-6 3.5E-7 2.4E-6 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the NMED 
Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" (NMED 
March 1998). An early step in the evaluation compared COC concentrations and identified 
potentially bioaccumulative constituents (see Annex B, Sections IV and VII). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in the "Predictive Ecological Risk Assessment Methodology 
for SNUNM ER Program, Sandia National Laboratories/New Mexico" (IT July 1998). The risk 
assessment also includes the estimation of exposure and ecological risk. 

Annex B presents the results of the ecological risk assessment. Site-specific information was 
incorporated into the risk assessment when such data were available. No hazard quotients 
greater than 1 were originally predicted, with the exception of total chromium. Initial predictions 
of potential risk to plants from exposure to total chromium were based upon highly conservative 
plant toxicity benchmarks and assumptions of high bioavailability and maximum exposure point 
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concentration. Actual risk to this receptor is expected to be near or within the range of 
background risk. Therefore ecological risks associated with this site are expected to be very 
low. 

Annex B also summarizes the internal and external dose-rate model results for the deer mouse 
and burrowing owl, respectively. The total radiation dose rate is predicted to be 2.'8E-4 rad/day 
for the deer mouse and 2. 7E-4 rad/day for the burrowing owl. The dose rates for the deer 
mouse and the burrowing owl are less than the benchmark of 0.1 rad/day. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 077 poses insignificant risk to human health under both industrial and 
residential land use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because results of the ecological risk assessment summarized in Section 4.3.2.2 indicate that 
ecological risks at DSS Site 1077 are expected to be very low, a baseline ecological risk 
assessment is not required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1077 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in soil at levels considered hazardous to human health for 
an industrial or residential land use scenario. 

• None of the COCs warrant ecological concern after conservative exposure 
assumptions are analyzed. 

Criterion 

Based upon the evidence provided above, DSS Site 1077 is proposed for an NFA decision 
according to Criterion 5, which states, "the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal regulations, and the available data 
indicated that contaminants pose an acceptable level of risk under current and projected future 
land use" (NMED March 1998). 
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ANNEX A 
Soil Sample Data Validation Results 
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List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
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P2 Insufficient quality control data to determine laboratory precision. 

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

R 

u 

Ul 

UJ 

The data are unusable for their intended purpose (Note: Analyte may or may not 
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times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise . 
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DSS SITE 1077: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1077, the Building 6920 Septic System, Operable 
Unit 1295, at Sandia National Laboratories/New Mexico (SNUNM), consists of a 1 ,000 gallon 
septic tank connected to a drainfield consisting of three 24-foot-long drain lines. The septic 
system was located approximately 60 feet northwest of Building 6920. The site is located in the 
southeast portion of SNUNM Technical Area (TA)-111 on federally owned land controlled by 
Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). Available 
information indicates that Building 6920 was constructed in 1990 (SNUNM March 2003) and it 
is assumed that the septic system was constructed at this time. As of June 1991, Building 6920 
was connected to an extension of the City of Albuquerque (COA) sanitary sewer system (Jones 
June 1991 ). The septic tank and drainfield were abandoned in place, the septic tank was filled 
with dirt, and in 1998 Building 6926 was expanded to the east over the area of the former 
drainfield. 

Environmental concerns about DSS Site 1 077 are based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at the site. The investigation was conducted in accordance with established procedures that 
had and were being used to investigate numerous other SNUNM drain and septic system-type 
sites at that time. 

No springs or perennial surface-water bodies are located within two miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). The area around DSS Site 1077 is paved and 
surface drainages are used to direct surface water away from the site and to a run-off 
retention basin located southwest of the site. However, virtually all of the moisture undergoes 
evapotranspiration. The estimates of evapotranspiration for the KAFB area range from 95 to 
99 percent of the annual rainfall (SNUNM March 1996). 

DSS Site 1 077 lies at an average elevation of approximately 5,405 feet above mean sea level. 
Depth to groundwater is approximately 475 feet below ground surface (bgs). The nearest 
groundwater monitoring wells are those installed along the west side of the Chemical Waste 
Landfill in TA-111 and are located approximately 500 feet east of the site. The nearest 
production wells are north/northwest of the site and include KAFB-4 and KAFB-11, which are 
approximately 4.6 and 4.8 miles away, respectively .. 

II. Data Quality Objectives 

Investigation procedures utilized at DSS Site 1077 were in accordance with, and were 
essentially the same as, investigation procedures that have been utilized at numerous other 
SNUNM DSS sites prior to this site investigation. These established DSS characterizations 
serve as a basis for identifying the site-specific sample locations, sample depths, sampling 
procedures, analytical requirements, and Data Quality Objectives (DQOs) for this DSS site. 
The DQOs outlined the Quality Assurance (QA)/Quality Control (QC) requirements necessary 
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for producing defensible analytical data suitable for risk assessment purposes. The baseline 
sampling conducted at DSS Site 1 077 was designed to: 

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

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk screening assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 077 
Sampling Areas Potential COC Source 
Soil beneath the Effluent discharged to 
septic system the environment from 
drainfield the drainfield 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

2 NA 

Sampling Location 
Rationale 

Evaluate potential COC 
releases to the 
environment from 
effluent discharged 
from the drainfield 

Baseline soil samples were collected from two locations at DSS Site 1 077. The samples were 
collected with a Geoprobe™from two 3-foot-long sampling intervals at each boring location. 
Drainfield sampling intervals started at 3 and 8 feet bgs in each drainfield boring. The soil 
samples were collected in accordance with established procedures that were being used to 
investigate SNUNM DSS sites at that time. Table 2 summarizes the types of confirmatory and 
QA/QC samples collected at the site and the laboratories that performed the analyses. 

The DSS Site 1 077 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), high explosives (HE), Resource Conservation and Recovery Act (RCRA) metals, and 
radionuclide activity. The samples were analyzed by an on-site laboratory (Environmental 
Restoration [ER] Chemistry Laboratory [ERCL]) and the SNUNM Radiation Protection Sample 
Diagnostic (RPSD) Laboratory. Table 3 summarizes the analytical methods and the data 
quality requirements for DSS Site 1077. 

QA/QC samples were collected during the baseline sampling effort according to the ER Project 
Quality Assurance Project Plan. The QA/QC samples consisted of one trip blank (for VOCs 
only) and one set of equipment blanks (for VOCs, HE, and RCRA metals). No significant 
QA/QC problems were identified in the QA/QC samples. 
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Table 2 
Number of Confirmatory Soil Samples Collected From DSS Site 1077 

Sample Type VOCs HE RCRAMetals 
Confirmatory 4 4 4 
Duplicates 0 0 0 
EBs and TBs (VOCs only) 2 1 1 
Total Samples 6 5 5 
Analytical Laboratory ERCL ERCL ERCL 

DSS 
EB 
ERCL 
HE 
RCRA 
RPSD 
TB 
voc 

= Drain and Septic Systems. 
= Equipment blank. 
=Environmental Restoration Chemistry Laboratory. 
=High explosive(s). 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Trip blank. 
= Volatile organic compound. 

Table 3 

Gamma Spectroscopy 
Radionuclides 

4 
0 
0 
4 

RPSD 

Summary of Data Quality Requirements 

Analytical Method8 Data Quality Level ERCL RPSD 
VOCs Defensible 4 samples None 
EPA Method 8260 
HE Defensible 4 samples None 
EPA Method 8330 
RCRA metals Defensible 4 samples None 
EPA Method 6020/7000 
Gamma Spectroscopy Defensible None 4 samples 
Radionuclides 

8 EPA November 1986. 
Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
HE =High explosive(s). 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
VOC = Volatile organic compound. 
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All of the baseline soil sample results were verified/validated by SNUNM. The on-site 
laboratory results from ERCL were reviewed and are in compliance with the "Environmental 
Restoration Chemistry Laboratory (ERCL) Quality Assurance Project Plan, QAPP-97-01" 
(SNUNM March 1997). The data validation reports are presented in the associated DSS 
Site 1077 proposal for no further action (NFA). The gamma spectroscopy data from the 
RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma-spectroscopy results are 
presented in the NFA proposal. The reviews confirmed that the analytical data are defensible 
and therefore acceptable for use in the NFA proposal; therefore, the DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1077 
was based upon an initial conceptual site model validated with confirmatory sampling at the 
site. The initial conceptual site model was developed from archival site research, site 
inspections, and soil sampling. The sample data were subsequently used to develop the final 
conceptual site model for DSS Site 1077, which is presented in Section 4.0 of the associated 
NFA proposal. The quality of the data specifically used to determine the nature, migration rate, 
and extent of contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1 077 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, HEs, RCRA metals, and radionuclides by gamma 
spectroscopy. The analytes and methods listed in Tables 2 and 3 are appropriate to 
characterize the COGs and any potential degradation products at DSS Site 1077. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 077 has not been in service since 1991 , when Building 6920 
was connected to an extension of the COA sanitary sewer system, and may have never been 
used at all. The migration rate of COGs that may have been introduced into the subsurface via 
the septic system at this site was dependent upon the volume of aqueous effluent that may or 
may not have been discharged to the environment from this system when it was operational. 
Any migration of COGs from this site after use of the septic system was discontinued has been 
dependent predominantly on precipitation, although it is highly unlikely that sufficient 
precipitation has fallen on the site to reach the depth at which COCs may have been 
discharged to the subsurface from this system. Analytical data generated from the soil 
sampling conducted at the site are adequate to characterize the rate of COC migration at DSS 
Site 1077. 
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111.4 Extent of Contamination 

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

The baseline soil samples were collected at sampling depths starting at 3 and 8 feet beneath 
the drainfield lines. Sampling intervals started at the depths at which effluent discharged from 
the septic system would have entered the subsurface environment at the site. The baseline soil 
samples are considered to be representative of the soil potentially contaminated with the COCs 
at this site, and are sufficient to determine any vertical extent of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1 077 N FA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COCs for which samples were analyzed. If the 
detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organic 
.compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
through 7. 

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

Tables 4 and 51ist the nonradiological COCs for the human health and the ecological risk 
assessments at DSS Site 1077, respectively. Tables 6 and 7 list radiological COCs for the 
human health and ecological risk assessments, respectively. All tables show the associated 
SNUNM maximum background concentration values (Dinwiddie September 1997). Section 
Vl.4 provides discussion of Tables 4 and 6 while Sections Vll.2 and VIJ.3 provide discussion of 
Tables 5 and 7. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1 077 were to the subsurface soil resulting from 
discharges of effluents from Building 6920 to the septic tank and drainfield. Wind, water, and 
biota are natural mechanisms of COC transport from the primary release point. Because the 
discharges were to the subsurface, wind and surface water are considered to be of low 
significance as transport mechanisms at this site. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1077 with Comparison to the Associated SNUNM 

Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
SNLJNM Concentration Less Than 

Maximum Background or Equal to the Applicable BCF 
Concentration Concentration SNLJNM Background (maximum 

coc (mglkg) (mglkg)8 Screenina Value? aquatic) 
Inorganic 
Arsenic 3.8 4.4 Yes 44° 
Barium 150 214 Yes 170d 

Cadmium 0.14 J 0.9 Yes 64° 
Chromium, total 20 15.9 No 16° 
Lead 7.2 11.8 Yes 49c 

Mercury 0.02259 <0.1 Unknown 5,500° 
Selenium 0.45 J <1 Unknown 8001 

Silver 0.02259 <1 Unknown 0.5° 
Organic 
Benzene 0.0011 J NA NA 5.2° 
Toluene 0.0064 NA NA 10.7° 

Note: Bold indicates the COGs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergoup. 
bNMED March 1998. 
0Yanicak March 1997. 
dNeumann 1976. 
9 Parameter was not detected. Concentration is one-half the detection limit. 
'Callahan et al. 1979. 

Log K0 w 
(for 

organic 
COCs) 

-
-
-
-
-
-
-
-

2.13° 
2.69° 

BCF = Bioconcentration factor. 
COG , = Constituent of concern. 

mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 

Bioaccumulator?b 
(BCF>40, Log K0 w>4) 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
No 

No 
No 

DSS = Drain and Septic Systems. 
J = Estimated concentration. 

NMED = New Mexico Environment Department. 
SNUNM =Sandia National Laboratories/New Mexico. 

K0w = Octanol-water partition coefficient. = Information not available. 
Log = Logarithm (base 1 0). 
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Table 5 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1077 with Comparison to the Associated SNUNM 

Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
SNUNM Concentration Less Than or 

Maximum Background Equal to the Applicable BCF Log K0 w 

Concentration Concentration SNUNM Background (maximum (for organic Bioaccumulator?b 

coc (mg/kg) (mg/kg)8 Screening Value? aquatic) COCs) (BCF>40, Log K0 w>4) 

lnorg_anic 
Arsenic 3.8 4.4 Yes 44C -
Barium 140 214 Yes 170d -
Cadmium 0.14J 0.9 Yes 64C -
Chromium, total 20 15.9 No 16C -
Lead 7.2 11.8 Yes 49c -
Mercury 0.02259 <0.1 Unknown 5,500C -
Selenium 0.40J <1 Unknown aoo1 -
Silver 0.02259 <1 Unknown 0.5c -
Organic 
Benzene 0.0011 J NA NA 5.2c 2.13C 
Toluene l_ __ _Q.0064 1 NA l NA I 10.7C I 2.699 I 

Note: Bold indicates the COGs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergoup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
9 Parameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
K

0w = Octanol-water partition coefficient. 
Log =Logarithm (base 1 0). 

mg/kg 
NA 
NMED 
SNUNM 

= Milligram(s) per kilogram. 
= Not applicable. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 

Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
No 

No 
No 
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Table 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1077 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than 

SNUNM or Equal to the 
Maximum Background Applicable SNUNM BCF Is COCa 
Activity Activity Background (maximum Bioaccumulator?b 

coc (pCi/g) (pCi/g)a Screening Value? aquatic) (BCF >40) 

Cs-137 ND (0.035) 0.079 Yes 3,oooc Yes 
Th-232 0.744 1.01 Yes 3,oooc No 
U-235 ND (0.187) 0.16 No 9ooc Yes 
U-238 ND (1.68) 1.4 No 9ooc Yes 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergoup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND { ) =Not detected above the MDA, shown in parentheses 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie{s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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Table7 
Radiological COCs for Ecological Risk Assessment at DSS Site 1077 with Comparison to 

the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than 

SNUNM or Equal to the 
Maximum Background Applicable SNUNM BCF Is COCa 
Activity Activity Background (maximum Bioaccumulator?b 

coc (pCi!g) (pCi/g)a Screening Value? aquatic) (BCF >40) 
Cs-137 ND (0.035) 0.079 Yes 3,oooc Yes 
Th-232 0.744 1.01 Yes 3,oooc No 
U-235 ND (0.187) 0.16 No 9ooc Yes 
U-238 ND (1.68) 1.4 No 9ooc Yes 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergoup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

Water at DSS Site 1077 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]). Precipitation will either evaporate at or near the point of contact, infiltrate into the soil, 
or form runoff. Infiltration at the site is enhanced by the sandy texture of the soil. However, 
because it is estimated that 95 to 99 percent of the annual precipitation in this. area is lost 
through evapotranspiration, the depth of percolation of this water into the soil is limited and the 
potential for further downward movement of COGs through leaching is low. Because 
groundwater at the site is approximately 475 feet bgs, the potential for COGs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

COGs can enter the food chain through uptake by plant roots. COGs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, COGs can be transported from the 
site by the movements of the organisms that contain them or other surficial transport 
mechanisms. However, because DSS Site 1 077 occupies only a very small area (less than 1 
acre) with limited vegetative cover, food chain transport is expected to be of low significance at 
this site. 

COGs at DSS Site 1 077 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and nonradiological analytes. The nonradiological 
inorganic COGs 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). Radiological COGs will undergo 

AU8·03/WP/SNL03:rs5368 B-9 840858.01 08/26/03 9:43AM 



RISK ASSESSMENT FOR DSS SITE 1077 8/26/2003 

decay to stable isotopes or radioactive daughter elements. However, because of the long half
lives of the radiological COGs, the aridity of the environment at this site, and the lack of 
potential contact with biota, none of these mechanisms is expected to result in significant losses 
or transformations of the inorganic COGs. 

The organic COGs at DSS Site 1 077 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 due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. The two organic COGs (benzene and toluene) may be lost through 
volatilization, with subsequent degradation in the air. 

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1077. COGs 
at this site include radiological and nonradiological inorganic analytes and organic analytes. For 
the reasons detailed above, wind, surface water, and biota are considered to be of low 
significance as potential transport mechanisms at this site. Significant leaching in the 
subsurface soil is unlikely and leaching into the groundwater at this site is highly unlikely. The 
potential for transformation of inorganic constituents is low and loss through decay of the 
radiological COGs is insignificant because of their long half-life. For the organic COGs, loss 
through volatilization and eventual degradation may be of moderate significance. 

Table 8 
Summary of Fate and Transport at DSS Site 1077 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes ; Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

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

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 
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Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessmentpsocess. 

Step 4. Toxicological parameters are identified and referenced for COGs 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 COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), New Mexico Environmental Department (NMED), and 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. 

V1.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 077. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

V1.3 Step 2. Pathway Identification 

DSS Site 1 077 has been designated with a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to groundwater are considered. Depth to groundwater at DSS 
Site 1077 is approximately 475 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1077. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

AU8-03/WP/SNL03:rs5368 B-11 840858.01 08/26/03 9:43 AM 



RISK ASSESSMENT FOR DSS SITE 1077 8/26/2003 

This page intentionally left blank. 

AU8-03/WP/SNL03:rs5368 B-12 840858.01 08126/03 9:43 AM 



OJ 

....... 
w 

I I 

II 

Historical Activities 
r------------------- -~--l 

Primary Primary Secondary 
Contaminant Release Sources 

Sourcesa Mechanism 

Septic System 
Effluent 

• Major Exposure 
0 Minor or no Exposure 

Soil 

Constituents to Soil Metals: All ~ Release of Hazardous 

Radionuclides: U-235, U-238 

VOCs: Benzene, Toulene 

LEGEND 
a Primary source activities no 

longer conducted. 
b For Flora, ingestion = uptake 

840858.01000000/A 1 c Pathway not applicable to human receptors 

Current and Future Activities 
I 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

k1iBtM 
Worker 

Adun 

Dermal Contact 0 0 

lngestionb 0 0 

Dermal Contact I elo 
Ingestion b/ 

I elo Inhalation 

Dermal Contact I e1o 
Direct External I ele Irradiation 

Ingestion 
b 

I ele ..__ 

UptakebyBiota ~ ole i--......i and Food Chain Biota c Ingestion/Uptake I 
Transfers 

Figure 1 

Conceptual Site Model Flow Diagram for Building 6920 Septic System, DSS Site 1077 



RISK ASSESSMENT FOR DSS SITE 1077 8/26/2003 

VI .4 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 below. 

VI .4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Sections Vl.6.2 and Vl.7. Only the COGs 
that were detected above their respective SNUNM maximum background screening levels or 
did not have either a quantifiable or a calculated background screening level were considered in 
further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 6 show DSS Site 1077 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the non radiological COGs, one constituent was measured at a concentration 
greater than its respective background screening value. Three constituents did not have 
quantified background screening concentrations; therefore it is unknown if these COGs 
exceeded background. Two nonradiological COCs were organic compounds and did not have 
corresponding background values. 

For the radiological COGs, two constituents had MDA values greater than their respective 
backgrounds (U-235 and U-238). These values were conservatively used in the risk 
assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 9 and 1 0 list the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for nonradiological COGs in Table 9 
were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the Health 
Effects Assessment Summary Tables (HEAST) (EPA 1997a), the EPA Region 6 electronic 
database (EPA 2002a), and the Technical Background Document for Development of Soil 
Screening Levels (NMED December 2000). Dose conversion factors (DCF) used in 
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Table 9 
Toxicological Parameter Values for DSS Site 1077 Nonradiological COCs 

RfD0 RfDinh SF0 SFinh 
coc (mglkg-d) Confidences (mglkg-d) Confidences (mglkg-day)11 (mglkg-day)11 

Inorganic 
Chromium Ill 1.5E+Od L - - - -
Chromium VI 3E-3d L 2.3E-6d L - 4.2E+1d 
Mercury 3E-41 - 8.6E-5d M - -
Selenium 5E-3d H - - - -
Silver 5E-3d L - - - -
Organic 
Benzene 3E-3C - 1.7E-3c - 5.5E-2d 2.7E-2d 
Toluene 2E-1d M 1.1 E-1d M - -
aconfidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from EPA Region 6 (EPA 2002a) . 
dToxicological parameter values from IRIS electronic database (EPA 2003). 
9Toxicological parameter values from NMED December 2000. 
'Toxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)-1 = Per milligram per kilogram per day. 
NMED =New Mexico Environmental Department. 
RfDinh = Inhalation chronic reference dose. 
Rf00 =Oral chronic reference dose. 
SFinh =Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 

Cancer Classb 

D 
A 
D 
D 
D 
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D 

ABS 
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Table 10 
Radiological Toxicological Parameter Values for DSS Site 1077 COCs Obtained from 

RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 
U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

avu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SF ev = External volume exposure slope factor. 
SFinh =Inhalation slope factor. 
SF 0 =Oral (ingestion) slope factor. 

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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for industrial and residential land use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land use scenarios. 
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V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989}, the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and other EPA and NMED guidance documents and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For radiological 
COGs, the coded equations provided in RESRAD computer code are used to estimate the 
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. 

Vl.6.2 Risk Characterization 

Table 11 shows an HI of 0.06 for the DSS Site 1077 nonradiological COGs and an estimated 
excess cancer risk of 8E-7 for the designated industrial land use scenario. The numbers 
presented included exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COGs. Table 12 shows an HI of 0.00 and no quantifiable 
estimated excess cancer risk for the designated industrial land use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated for an individual on the site, which 
resulted in an incremental TEDE of 1.2E-2 millirem (mrem)/year (yr). In accordance with EPA 
guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (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 DSS Site 1077 for the 
industrial land use is well below this guideline. The estimated excess cancer risk is 1.2E-7. 

For the residential land use scenario nonradiological COGs, the HI is 0.25 and the excess 
cancer risk is 2E-6 (Table 11 ). The numbers in the table include exposure from soil ingestion, 
dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1}. Table 12 
shows that for the DSS Site 1 077 associated background constituents, the HI is 0.00 and there 
is no quantifiable estimated excess cancer risk. 

For the radiological COGs, the incremental TEDE for the residential land use scenario is 
3.0E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998} for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 077 for the residential land use scenario is well below 
this guideline. Consequently, DSS Site 1077 is eligible for unrestricted radiological release as 
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Table 11 
Risk Assessment Values for DSS Site 1077 Nonradiological COCs 

Industrial Land Use 
Maximum Scenarioa 

Concentration Hazard Cancer 
coc (mg/kg) Index Risk 

Inorganic 
Chromium, totalb 20 0.01 4E-8 
Mercury 0.0225C 0.00 -
Selenium 0.45J 0.00 -
Silver 0.0225C 0.00 -
Organic 
Benzene 1.1 J 0.05 BE-7 
Toluene 6.4 0.00 -

Total 0.06 BE-7 

aEPA 1989. 
bChromium, total assumed to be chromium VI (most conservative). 
cMaximum concentration was one-half the detection limit. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Concentration is an estimate. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 12 

Residential Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.09 9E-8 
0.00 -
0.00 -
0.00 -

0.15 2E-6 
0.01 -
0.25 2E-6 

Risk Assessment Values for DSS Site 1077 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentrationa Hazard Cancer 
coc (mg/kg) Index Risk 

Chromium, totalc 15.9 0.00 
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.00 

a Dinwiddie September 1997, Southwest Supergoup. 
bEPA 1989. 
cchromium, total assumed to be chromium Ill (most conservative). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 
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Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.00 -
- -
- -
- -
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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 3.5E-7. The excess cancer risk from 
the nonradiological COCs and the 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 "Establishment of Cleanup Levels for CERCLA 
[Comprehensive Environmental Response, Compensation, and Liability Act] Sites with 
Radioactive Contamination" {EPA 1997b). This summation is tabulated in Section Vl.9, 
"Summary." 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario {the designated land use scenario for this site) and the 
residential land use scenario. 

For the nonradiological COCs under the industrial land use scenario, the HI is 0.06, which is 
lower than the numerical guideline of 1 suggested in the RAGS {EPA 1989). The estimated 
excess cancer risk is 8E-7. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1 E-5 {Bearzi January 2001 ), thus the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and the 
residential land use scenarios. Assuming the industrial land use scenario, for nonradiological 
COCs the HI is 0.00 and there is no quantifiable excess cancer risk. 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 {HQ) of 0.00. Incremental HI is 0.06, and the estimated 
incremental cancer risk is 8.40E-7 for the industrial land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from non radiological COCs under an 
industrial land use scenario. 

For radiological COCs under the industrial land use scenario, incremental TEDE is 1.2E-2 
mrern/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr. 
Incremental estimated excess cancer risk is 1.2E-7. 

The calculated HI for the nonradiological COCs under the residential land use scenario is 0.25, 
which is below numerical guidance. The estimated excess cancer risk is 2E-6. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 {Bearzi 
January 2001 ), thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COCs, the HI is 0.00 and there is 
no quantifiable excess cancer risk. The incremental HI is 0.25 and the estimated incremental 
cancer risk is 2.09E-6 for the residential land use scenario. These incremental risk calculations 
indicate insignificant risk to human health from nonradiological COCs considering a residential 
land use scenario. 

The incremental TEDE for a residential land use scenario from the radiological components 
is 3.0E-2 mrern/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
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suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 3.5E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1 077 was based 
upon an initial conceptual site model that was validated with baseline sampling conducted at the 
site. The baseline sampling was conducted in accordance with established procedures that 
were being used to investigate SNUNM DSS sites at that time. The data from soil samples 
collected at effluent release point 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 SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk screening assessment at DSS Site 1 077. 

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. Because the COGs are found in 
surface and near-surface soil and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 

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

Table 9 shows the uncertainties in nonradiological toxicological parameter values. There is a 
mixture of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 199ia), EPA 
Region 6 (EPA 2002a), and Technical Background Document for Development of Soil 
Screening Levels (NMED December 2000). Where values are not provided, information is not 
available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under both the industrial and residential land use scenarios in established numerical 
guidance. 

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both the industrial and residential land use scenarios are within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average U.S. 
population (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 conclusion reached. 
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V1.9 Summary 

DSS Site 1 077 contains identified COGs consisting of some 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
non radiological COGs show that for the industrial land use scenario the HI (0.06) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 8E-7; 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 HI is 0.06, and the 
estimated incremental excess cancer risk is 8.40E-7 for the industrial land use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the industrial land 
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land use scenario the HI (0.25) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-6. 
Thus, excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land use scenario (Bearzi January 2001 ). The incremental HI is 0.25, and the 
estimated incremental excess cancer risk is 2.09E-6 for the residential land use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the residential land 
use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COGs are much 
lower than EPA guidance values; the estimated TEDE is 1.2E-2 mrem/yr for the industrial land 
use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997b ). The corresponding incremental estimated cancer risk value is 1.2E-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 3.0E-2 mrem/yr with an associated 
risk of 3.5E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1077 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 13. 

Table 13 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 8.4E-7 1.2E-7 9.6E-7 

Residential 2.1E-6 3.5E-7 2.4E-6 
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Uncertainties associated with the calculations are considered small relative to the conservatism 
of 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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at DSS Site 1077. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment. Initial components of the 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. Following the completion of the scoping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment are also used as recommended by the EPA (1998) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Sect!on IV (Tables 5 and 7), inorganic constituents in soil within the 0- to 5-foot 
depth interval that exceeded background concentrations were as follows: 

• Total chromium 
• Mercury 
• Selenium 
• Silver 
• U-235 
• U-238 

AU8.03/WP/SNL03:rs5368 B-23 840858.01 08/26/03 9:43 AM 



RISK ASSESSMENT FOR DSS SITE 1077 

Organic analytes detected in soil were as follows: 

• Benzene 
• Toluene 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Mercury 
• Selenium 
• Silver 
• U-235 
• U-238 

8/26/2003 

It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganic compounds is assessed exclusively based upon maximum 
reported bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are 
used to evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species 
is likely to be overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota are 
expected to be of low significance as transport mechanisms for COPECs at this site. Migration 
to groundwater is not anticipated. Degradation (decay) and transformation for the inorganic 
COPECs and radionuclides is expected to be of low significance, but may be of moderate 
significance for the organic COPECs. 

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a risk assessment was deemed necessary to predict the potential 
level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, complete ecological pathways and COPECs are associated 
with this site. The risk assessment performed for the site involves a quantitative estimate of 
current ecological risks using exposure models in association with exposure parameters and 
toxicity information obtained from the literature. The estimation of potential ecological risks is 
conservative to ensure that ecological risks are not underpredicted. 
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Components within the risk assessment include the following: 

Vll.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the ecological risk assessment. 

• 

Problem Formulation 

Problem formulation is the initial stage of the ecological risk assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual site model, ecological food 
webs, and ecological endpoints (other components commonly addressed in a risk assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not 
duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

DSS Site 1 077 is less than 1 acre in size. The site is located in an area dominated by 
grassland habitat; however, the original vegetation has been highly disturbed by site use. The 
site is open to use by wildlife. No threatened or endangered species are known to occur at this 
site (IT February 1995) and no surface-water bodies, seeps, or springs are associated with the 
site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in soil. It is assumed that direct uptake of COPECs from soil is the major route of 
exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure modeling 
for the wildlife receptors was limited to the food and soil ingestion pathways and external 
radiation. Because of the lack of surface water at this site, exposure to COPECs through the 
ingestion of surface water was considered insignificant. Inhalation and dermal contact were 
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also considered insignificant pathways with respect to ingestion (Sample and Suter 1994). 
Groundwater is not expected to be affected by COGs at this site. 

V/1.3.1.2 CO PEGs 

Discharges of waste water from Building 6920 to the septic system and drainfield were the 
primary sources of COPECs at DSS Site 1077. Inorganic and organic COPECs identified for 
this site are listed in Section Vll.2.1. The inorganic COPECs include both radiological and 
nonradiological analytes. The inorganic analytes were screened against background 
concentrations, and those that exceeded the approved SNUNM background screening levels 
(Dinwiddie September 1997) for the area were considered to be COPECs. Non radiological 
inorganic constituents that are essential nutrients, such as iron, magnesium, calcium, 
potassium, and sodium, were not included in this risk assessment as set forth by the EPA 
(1989}. All organic analytes detected within the upper 5 feet of soil were considered to be 
COPECs for the site. In order to provide conservatism, this ecological risk assessment was 
based upon the maximum soil concentrations of the COPECs measured in the upper 5 feet of 
soil at this site. Tables 5 and 7 present maximum concentrations for the COPECs. 

V/1.3.1.3 Ecological Receptors 

As described in detail in "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998), a nonspecific 
perennial plant was selected as the receptor to represent plant species at the site. Vascular 
plants are the principal primary producers at the site and are key to the diversity and 
productivity of the wildlife community associated with the site. The deer mouse (Peromyscus 
maniculatus) and the burrowing owl ( Speotyto cunicularia) were used to represent wildlife use. 
Because of its opportunistic food habits, the deer mouse was used to represent a mammalian 
herbivore, omnivore, and insectivore. The burrowing owl was selected to represent a top 
predator at this site. The burrowing owl is present at SNUNM and is designated a species of 
management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
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total dietary intake. Table 14 presents the species-specific factors used in modeling exposures 
in the wildlife receptors. Justification for use of the factors presented in this table is described 
in the ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1 , implying that all food items and soil ingested are from 
the site being investigated. The maximum measured COPEC concentrations from surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore 
(1 00 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of total dietary intake. Receptors are exposed to radiation both internally 
and externally from U-235 and U-238. Internal and external dose rates to the deer mouse and 
the burrowing owl are approximated using modified dose-rate models from the DOE (1995) as 
presented in the ecological risk assessment methodology document for the SNUNM ER Project 
(IT July 1998). Radionuclide-dependent data for the dose-rate calculations were obtained from 
Baker and Soldat (1992). The external dose-rate model examines the total body dose rate to a 
receptor residing in soil exposed to radionuclides. The soil surrounding the receptor is 
assumed to be an infinite medium uniformly contaminated with gamma-emitting radionuclides. 
The external dose-rate model is the same for both the deer mouse and the burrowing owl. The 
internal total body dose-rate model assumes that a fraction of the radionuclide concentration 
ingested by a receptor is absorbed by the body and concentrated at the center of a spherical 
body shape. This provides for a conservative estimate for absorbed dose. This concentrated 
radiation source at the center of the body of the receptor is assumed to be a "point" source. 
Radiation emitted from this point source is absorbed by the body tissues to contribute to the 
absorbed dose. Alpha and beta emitters are assumed to transfer 1 00 percent of their energy to 
the receptor as they pass through tissues. Gamma-emitting radionuclides only transfer a 
fraction of their energy to the tissues because gamma rays interact less with matter than alpha 
or beta emitters. The external and internal dose-rate results are summed to calculate a total 
dose rate from exposure to U-235 and U-238 in soil. 

Table 15 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 16 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 17 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient 
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
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Table 14 
Exposure Factors for Ecological Receptors at DSS Site 1077 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kglday)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2ct 3.72E-3 Plants: 1 00% 
(Peromyscus maniculatus) Rodentia ( + Soil at 2% of intake) 

Deer Mouse Mammalia/ Omnivore 2.39E-2ct 3.72E-3 Plants: 50% 
(Peromyscus maniculatus) Rodentia Invertebrates: 50% 

(+Soil at 2% of intake) 
Deer Mouse Mammalia/ Insectivore 2.39E-2ct 3.72E-3 Invertebrates: 100% 
(Peromyscus maniculatus) Rodentia (+Soil at 2% of intakel 
Burrowing owl Aves/ Carnivore 1.55E-1' 1.73E-2 Rodents: 1 00% 
~eotyto cunicularia) _ Strigiformes ( + Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
8 EPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
'Dunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 

Home Range 
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Table 15 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1077 

COPEC 
Inorganic 
Chromium, total 
Mercury 
Selenium 
Silver 
Organic1 

Benzene 
Toluene 

aNCRP January 1989. 
bMa 1982. 
coefault value. 
dBaes et al. 1984. 
estafford et al. 1991. 

Soil-to-Plant 
Transfer Factor 

4.0E-2 a 
1.0E+0 a 
S.OE-1 a 
1.0E+0 a 

2.3E+O 
1.0E+0 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.3E-1 b 3.0E-2 a 
1.0E+0 c 2.5E-1 d 
1.0E+0c 1.0E-1 a 
2.5E-1 e S.OE-3 a 

1.7E+1 2.9E-6 
1.8E+1 1.3E-5 

1Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log K0w value of compound. 
COPEC = Constituents of potential ecological concern. 
DSS = Drain and Septic Systems. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 

AU8-03/WP/SNL03:rs5368 B-29 840858.01 08126/03 9:43 AM 



RISK ASSESSMENT FOR DSS SITE 1077 8/26/2003 

Table 16 
Media Concentrationsa for COPECs at DSS Site 1 077 

Soil Plant Soil Deer Mouse 
COPEC (maximum)a Foliageb lnvertebrateb Tissuesc 

Inorganic 
Chromium, total 2.0E+1 B.OE-1 2.6E+0 2.0E-1 
Mercury 2.3E-2d 2.3E-2 2.3E-2 1.8E-2 
Selenium 4.0E-1e 2.0E-1 4.0E-1 9.6E-2 
Silver 2.3E-2d 2.3E-2 5.6E-3 2.3E-4 
Organic 
Benzene 1.1E+Oe 2.5E+0 1.8E+1 9.6E-5 
Toluene 6.4E+0 6.4E+0 1.2E+2 2.4E-3 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dMaximum concentration of parameter was one-half the detection limit. 
eEstimated value. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
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Table 17 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1077 

COPEC 

Inorganic 
Chromium, total 
Mercury, organic 
Mercury, inorganic 
Selenium 
Silver 

Organic 

Benzene 

Toluene 

a1n mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Plant 
Benchmarka,b 

1 
0.3 
0.3 
1 
2 

-
200 

Mammalian NOAELs 
Test Deer 

Mammalian Species Mouse 
Test Speciesc,d NOAELd,e NOAEL9

•
1 

Rat 2,737 5,354 
Rat 0.03 0.06 

Mouse 13.2 14.0 
Rat 0.2 0.391 
Rat 17.8h 34.8 

Mouse 26.4 27.9 

Mouse 26 27.5 

cBody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; Jab rat, 0.350. 
dSample et al. 1996, except where noted. 
9 ln mg/kg body weight per day. 

Avian 
Test Speciesd 

Black duck 
Mallard 

Japanese quail 
Screech owl 

-

-
-

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAELe,g 

1.0 1.0 
0.0064 0.0064 

0.45 0.45 
0.44 0.44 
- -

- -
- -

1Based upon NOAEL conversion methodology presented in Sample et al. 1996, using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. 1996. The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. ' 
hBased upon a rat LOAEL of 89 mg/kg-d (EPA 2003) and an uncertainty factor of 0.2. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s). 
LOAEL = Lowest-observed-adverse-effect level. 
mg = Milligram(s). 
mg/kg-d = Milligram(s) per kilogram per day. 
NOAEL = No-observed-adverse-effect level. 

= Insufficient toxicity data. 
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than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also offer 
sufficient protection to other components within the terrestrial habitat of DSS Site 1077. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 18 presents results of these comparisons. HQs 
are used to quantify the comparison with benchmarks for plants and wildlife exposure. 

The only HQ that exceeded unity at DSS Site 1 077 was for plant exposure to total chromium. 
Because of a Jack of sufficient toxicity information, an HQ for plants could not be determined for 
benzene. Similarly for the burrowing owl, HQs could not be determined for silver, benzene and 
toluene. As directed by the NMED, His were calculated for each of the receptors (the HI is the 
sum of chemical-specific HQs for all pathways for a given receptor). Only plants showed an HI 
greater than unity (HI = 21 ). 

Tables 19 and 20 summarize the internal and external dose rate model results for U-235 and 
U-238 for the deer mouse ad burrowing owl, respectively. The total radiation dose rate to the 
deer mouse was predicted to be 2.8E-4 rad/day and that for the burrowing owl was 
2.7E-4 rad/day. The dose rates for the deer mouse and the burrowing owl are Jess than the 
benchmark of 0.1 rad/day. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS 
Site 1077. These uncertainties result from assumptions used in calculating risk that could 
overestimate or underestimate true risk presented at a site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum measured analyte concentrations in soil to evaluate 
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of 
strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the 
deer mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 and U-238 are primarily related to those inherent in the radionuclide-specific data. 
Radionuclide-dependent data are measured values that have their associated errors. The dose 
rate models used for these calculations are based upon conservative estimates on receptor 
shape, radiation absorption by body tissues, and intake parameters. The goal is to provide a 
realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. It should also be noted that neither of the radiological COPECs at this site 
was detected, and all are represented in the dose models by their maximum detection limit. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
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Table 18 
HQs for Ecological Receptors at DSS Site 1077 

Deer Mouse Deer Mouse 
HQ HQ 

COPEC Plant Haa (Herbivorous )a (Omnivorous)a 
Inorganic 
Chromium, total 2.0E+01 3.5E-05 6.1 E-05 
Mercury, organic 7.5E-02 5.7E-02 5.7E-02 
Mercury, inorqanic 7.5E-02 2.6E-04 2.6E-04 
Selenium 4.0E-01 8.3E-02 1.2E-01 
Silver 1.1 E-02 1.0E-04 6.5E-05 
Organic 
Benzene - 1.4E-02 5.9E-02 
Toluene 3.2E-02 3.7E-02 3.5E-01 

Hlb ---~---_j_-~E+01 1.9E-01 --I - 5.8E-01 
--------

aeold text indicates HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI =Hazard index. 
HQ = Hazard quotient. 

= Insufficient toxicity data available for risk estimation purposes. 

I 

Deer Mouse 
HQ 

(Insectivorous )a 

8.7E-05 
5.7E-02 
2.6E-04 
1.6E-01 
2.7E-05 

1.0E-01 
6.5E-01 

9.8E-01 I 

Burrowing Owl 
HQa 

6.7E-02 
3.2E-01 
4.6E-03 
2.6E-02 

-

-
-

4.1 E-01 

~ 
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~ 
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Table 19 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at DSS Site 1077 

Maximum 
Concentration Total Dose 

Radionuclide (pCi/g) jrad/di!Y}_ 
U-235 
U-238 

DSS 
MDA 
ND ( ) 
pCi/g 

ND (0.187) 
ND (1.68) 

Total Dose 

= Drain and Septic Systems. 
= Minimum detectable activity. 

2.7E-4 
5.1E-6 
2.8E-4 

= Not detected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 

Table 20 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at DSS Site 1077 

Maximum 
Concentration Total Dose 

Radionuclide (pCi/g) jrad/di!Y}_ 
U-235 
U-238 

DSS 
MDA 
ND ( ) 
pCi/g 

ND (0.187) 
ND (1.68) 

Total Dose 

= Drain and Septic Systems. 
=Minimum detectable activity. 

2.6E-4 
3.9E-6 
2.7E-4 

= Noldetected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 

result in the prediction of risk to ecological receptors when exposed at background 
concentrations. For total chromium, the HQ greater than unity was limited to plants; however, 
background may account for 80 percent of the maximum HQ for the site, and the background 
concentration of total chromium (15.9 milligrams [mg]/kilogram [kg]) also resulted in an HQ 
greater than 1 for plants (background HQ = 15.9). It should be noted that the plant toxicity 
benchmark for this metal (1 mg/kg) is based upon chromium VI (Efroymson et al. 1997), which 
may be more toxic to plants than the more common chromium Ill. The majority of the total 
chromium measured at DSS Site1077 is expected to be chromium Ill. For this reason, it is 
uncertain whether the calculated HQ for total chromium accurately predicts the potential risk to 
plants. Further, this benchmark is conservatively based upon laboratory tests using soil 
amendments with a highly available form of chromium (K2Cr20 7) (Efroymson et al. 1997). It is 

likely that only a small fraction the chromium in the soil at DSS Site 1 077 is in a form t~t is 
highly available for plant uptake, and therefore, the plant toxicity benchmark for this metal 
probably overestimates risk to plants to a significant degree. 

A further source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to evaluate exposure and risk. This results 
in a conservative exposure scenario that does not necessarily reflect actual site conditions. For 
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total chromium, the exposure point concentration (20 mg/kg) is based upon the maximum of 
two samples. The other data point (13 mg/kg) is less than the background screening value, 
and the mean of the two data points (16.5 mg/kg) is only slightly above the background 
screening value. Therefore, it is likely that the actual exposures to chromium at DSS Site 1 077 
are very close to, if not within, background levels, and risk from exposure to this COPEC is 
likely to be within background levels. 

Based upon this uncertainty analysis, the potential for ecological risks at DSS Site 1 077 is 
expected to be very low. Only one HQ greater than unity was predicted; however, closer 
examination of the exposure assumptions revealed an overestimation of risk primarily attributed 
to conservative toxicity benchmarks, the assumptions of maximum concentrations and 
maximum bioavailability, and the contribution of background risk. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1 077 were estimated through a risk assessment that 
incorporated site-specific information when available. An initial prediction of potential risk to 
plants from exposure to total chromium was based upon a highly conservative plant toxicity 
benchmark and assumptions of high bioavailability and maximum exposure point concentration. 
Actual risk to this receptor is expected to be near or within the range of background risk. Based 
upon this final analysis, the potential for ecological risks associated with DSS Site 1 077 is 
expected to be very low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be very low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

8/26/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1 . 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home21 or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative 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 radioactive 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 only, 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 Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED ] =~s ______________ _ 

s BW*AT 
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where: 

Is =Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor fpEF) 
I =--------------~~~~=-
s BW*AT 

Is =Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Inhalation rate (cubic meters [m3]/day) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
VF = soil-tp-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D = ____._s ---------------------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C5 =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 
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 

8/26/2003 

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): 

where: 

C *IR*EF*ED I = ___::W~-----
w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw =Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 
IRi =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 chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM 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. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 2soa,b 52 wk/yr)a,b 3soa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,ssoa.b 25,ssoa.b 25,ssoa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,12sa.b 10,9soa.b 10,9soa.b 

(=ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Childa,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mQ/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3!yr) 7,300d,e 10,9soe 
Mass Loading for Inhalation g!m3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of the 
SNUNM Environmental Restoration (ER) Project activities. The 23rd site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

It was also known that numerous other miscellaneous DSS sites that were not designated as 
SWMUs were present throughout SNUNM. An initial list of these non-SWMU sites was 
compiled and summarized in an SNUNM document dated July 8, 1996, and included a total of 
101 sites, facilities, or systems (Bleakly July 1996). For tracking purposes, each of these 101 
individual DSS sites was designated with a unique four-digit site identification number starting 
with 1001. This numbering scheme was devised to clearly differentiate these non-SWMU sites 
from existing SNUNM SWMUs, which have been designated by one to three-digit numbers. As 
work progressed on the DSS site evaluation project, it became apparent that the original 1996 
list was in need of field verification and updating. This process included researching SNUNM's 
extensive library of facilities engineering drawings and conducting field verification inspections 
jointly with SNUNM ER personnel and New Mexico Environment Department 
(NMED)/Hazardous Waste Bureau (HWB) regulatory staff from July 1999 through January 
2000. The goals of this additional work included: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever actually existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, and would not, need initial shallow investigation 
work as required by NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

A number of additional drain systems were identified from the engineering drawing and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual drain and septic systems was generated in 2000. Of these 121 sites, NMED 
required environmental assessment work at a total of 61; no evaluation of the remaining 60 
systems was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the 
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system did not in fact exist, which decreased the number of DSS sites requiring characterization 
to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked closely together to reach consensus on a staged approach 
and specific procedures that would be used to characterize the DSS sites, as well as the 
remaining OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. 
These procedures are described in detail in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM 
October 1999), which was approved by NMED/HWB on January 28, 2000 (Bearzi January 
2000). A follow-on document, the "Field Implementation Plan [FIP], Characterization of 
Non-Environmental Restoration Drain and Septic Systems" (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by NMED for each of the 60 DSS sites. The FIP was approved by NMED in February 
2002 (Moats February 2002). 
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2.0 BUILDING 6620 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project has conducted an assessment of DSS Site 1082, the Building 6620 
septic system. There are no known or specific environmental concerns at this DSS site. It is 
one of many SNUNM DSS sites at which environmental characterization is being required by 
NMED/HWB. An assessment was conducted to determine whether environmental 
contamination was released to the environment via the septic system present at the site. This 
report presents the results of the assessment and, based upon the findings, recommends a risk
based proposal for NFA for the Building 6620 septic system site. This NFA proposal provides 
documentation that the site was sufficiently characterized and that no significant releases of 
contaminants to the environment occurred via the Building 6620 septic system, and that it does 
not pose a threat to human health or the environment under industrial or residential scenarios. 
Current operations at the site are conducted in accordance with applicable laws and regulations 
that are protective of the environment, and septic system discharges are now directed to the 
City of Albuquerque sewer system. 

Review and analysis of all relevant data for the Building 6620 septic system site indicate that 
concentrations of constituents of concern (COCs) at this site were found to be below applicable 
risk assessment action levels. Thus, DSS Site 1 082, the Building 6620 septic system is 
proposed for an NFA decision based upon sampling data demonstrating that COCs released 
from the site into the environment pose an acceptable level of risk under current and projected 
future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

The Building 6620 septic system is located in SNUNM Technical Area (TA)-111 on federally
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (Figure 2.2.1-1). DSS Site 1082 is located approximately 4,700 feet southwest of the 
northeast entrance into TA-111, and is on the northeast side of Building 6620 (Figure 2.2.1-2). As 
shown in Figure 2.2.1-2, this septic system consists of a 500-gallon septic tank connected to a 
single seepage pit, and a drainfield comprised of six 50-foot-long drainlines. It is assumed that 
the system originally consisted of the septic tank and the single seepage pit, and the drainfield 
was added at a later date to either take the place of the seepage pit or increase the overall 
capacity of the system. Construction details are based upon engineering drawings (SNUNM 
July 1973), site inspections, and backhoe excavations of the system. 

The surface geology at DSS Site 1 082 is characterized by a veneer of aeolian sediments that are 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
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ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the water 
table at this site. The alluvial fan materials originated from the Manzanita Mountains east of DSS 
Site 1 082, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and 
exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation, and have moderate to low hydraulic conductivities 
(SNUNM March 1996). Vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB areas, as measured at Albuquerque International Sunport is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). 

The site lies at an average elevation of approximately 5,407 feet above mean sea level. Depth 
to groundwater is approximately 487 feet below ground surface (bgs). The groundwater flow 
direction is thought to be generally to the west in this area (SNUNM March 2002}. The nearest 
production wells are north of the site and include KAFB-4 and KAFB-11 , which are 3.4 and 
3.8 miles away, respectively. The nearest groundwater monitoring wells, located approximately 
1,600 to 2,500 feet northwest of the site (SNUNM August 2002}, are the group of wells installed 
around the Mixed Waste Landfill in the northern part of TA-111. 

2.2.2 Operational History 

Available information indicates that Building 6620 was constructed as a hazardous assembly 
facility in 1958 (SNUNM March 2003), and it is assumed that the septic system was also 
constructed at that time. Because operational records were not available, the investigation was 
planned to be consistent with other DSS site investigations and to sample for the most 
commonly anticipated COGs found at similar test facilities. Since June 1991, Building 6620 has 
been connected to an extension of the City of Albuquerque sanitary sewer system (Jones June 
1991 ), and it is assumed that the Building 6620 septic system was abandoned. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 082 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected land use for DSS Site 1082 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

Three assessment investigations of the Building 6620 septic system site have been conducted. 
Two of these investigations were required by NMED/HWB to adequately characterize the site 
and were conducted in accordance with procedures presented in the 1999 SAP and 2001 FIP 
described in Chapter 1.0. These investigations are discussed in the following sections. 

3.1 Summary 

Three assessments have been conducted at the site. In May 1997, a backhoe was used to 
physically locate the buried drainfield drainlines at the site (Investigation 1 ). Shallow subsurface 
soil samples were then collected from borings in the drainfield and beneath the seepage pit in 
June 1998 and January 1999 (Investigation 2). A passive soil-gas survey was performed in 
April2002 to further investigate possible subsurface contamination (Investigation 3). These 
investigations are discussed in the following sections. 

3.2 Investigation 1-Backhoe Excavation 

A backhoe was used on May 16, 1997, to determine the location, dimensions, and average 
depth of the DSS Site 1 082 drainfield system. The drainfield was arranged as shown on 
Figure 2.2.1-2, with an average drainline depth of 3 feet bgs. No visible evidence of stained or 
discolored soil or odors indicating residual contamination was observed during the excavation. 
No samples were collected during the backhoe excavation at the site. 

3.3 Investigation 2-Soil Sampling 

Once the system drainlines were located, soil sampling was conducted in accordance with the 
rationale and procedures described in the NMED-approved 1999 SAP (SNUNM October 1999). 
An initial round of soil samples was collected from three drainfield borehole locations on 
June 23, 1998. On January 22, 1999, soil samples were also collected from a single boring 
beneath the seepage pit. On August 17 and 18, 1999, the same four boreholes were sampled 
again for additional analyses. Soil boring locations at DSS Site 1 082 are shown on 
Figure 2.2.1-2. Figures 3.3-1 and 3.3-2 show soil samples being collected at DSS Site 1082. A 
summary of the boreholes, sample depths, analyses, and sample collection dates are presented 
in Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In the drainfield 
locations, the top of the shallow interval started at the bottom of the drainline trenches, as 
determined by the backhoe excavation. The lower (deep) interval started at 5 feet below the top 
sample interva.l. In the borehole drilled through the center of the seepage pit, the shallow 
sample interval started at the estimated base of the gravel aggregate in the seepage pit bottom, 
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Figure 3.3-1 
Collecting Soil Samples with the Geoprobe in the 

Building 6620 Septic System Drainfield Area (DSS Site 1 082), August 18, 1999 

Figure 3.3-2 
Collecting Soil Samples with the Geoprobe Beneath the 

Building 6620 Septic System Seepage Pit (DSS Site 1 082), August 18, 1999 
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Table 3.3-1 
·,..,&··· Summary of Soil Samples Collected at the Building 6620 Septic System (DSS Site 1 082} 

Sampling 
Area Analytical Parameters 

Drainfield VOCs 
SVOCs 
PCBs 

HE 
RCRA Metals 
Hexavalent Chromium 

Total Cyanide 

Gamma Spectroscopy 
Gross Alpha/Beta Activity 

Seepage VOCs 
Pit 

bgs 
DSS 
ft 

SVOCs 
PCBs 

HE 
RCRA Metals 
Hexavalent Chromium 

Total Cyanide 

Gamma Spectroscopy 
Gross Alpha/Beta Activity 

= Below ground surface. 
= Drain and Septic System. 
= Foot (feet). 
=High explosive(s). 
= Polychlorinated biphenyl. 

Top of 
Sampling 

Intervals· in 
Number of Each 
Borehole Borehole 
Locations (ft bgs) 

3 5, 10 
3 5, 10 
3 5, 10 

3 5, 10 
3 5, 10 
3 5, 10 

3 5, 10 

3 5, 10 
3 5, 10 
1 14, 19 

1 14, 19 
1 14, 19 

1 14, 19 
1 14, 19 
1 14, 19 

1 14, 19 

1 14, 19 
1 14, 19 

HE 
PCB 
RCRA 
svoc 
voc 

= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 
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Total 
Total Number of Date(s) 

Number of Duplicate Samples 
Soil Samples Sam()les Collected 

6 0 06-23-98 
6 0 06-23-98 
6 0 08-17-99 to 

08-18-99 
6 0 . 06-23-98 
6 0 06-23-98 
6 0 08-17-99 to 

08-18-99 
6 0 08-17-99 to 

08-18-99 
6 0 06-23-98 
6 0 06-23-98 
2 0 08-17-99 to 

08-18-99 
2 0 01-22-99 
2 1 08-17-99 to 

08-18-99 
2 0 01-22-99 
2 0 01-22-99 
2 1 08-17-99 to 

08-18-99 
2 1 08-17-99 to 

08-18-99 
2 0 01-22-99 
2 0 01-22-99 
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and the lower (deep) interval started 5 feet below the top of the upper interval. Once the auger 
rig had reached the top of the sampling interval, a 1.5-inch inside diameter by 3-foot-long ~, 
Geoprobe™ sampling tube lined with a butyl acetate (BA) sampling sleeve was inserted into the 
borehole and hydraulically driven 3 feet down to fill the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve, 
capping the section ends first with Teflon film and then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was also emptied into the mixing bowl and blended with the soil already collected. Aliquots 
of the blended soil were then transferred into sample containers and submitted for analysis. 

Drainfield soil samples were submitted to the SNUNM ER Chemistry Laboratory (ERCL) for 
VOC, high explosives (HE), and Resource Conservation and Recovery Act (RCRA) metals 
analyses, and to the SNUNM Radiation Protection and Sample Diagnostics (RPSD) Laboratory 
for gamma spectroscopy analyses. Samples for semivolatile organic compound (SVOC), 
polychlorinated biphenyl (PCB}, cyanide, hexavalent chromium analyses, and gross alpha/beta 
activity were sent to General Engineering Laboratories, Inc. (GEL) in Charleston, South 
Carolina. GEL performed all analyses for the seepage pit samples, with the exception of 
gamma spectroscopy, which was performed at the RPSD Laboratory. All samples were 
documented and handled in accordance with applicable SNUNM Operating Procedures and 
transported to on- and off-site laboratories for analysis. 

VOCs were analyzed by U.S. Environmental Protection Agency (EPA) Method 8260; SVOCs by 
EPA Method 8270; HE by EPA Method 8330 (EPA 8095 equivalent at the on-site ERCL); PCBs 
by EPA Method 8082; RCRA metals and hexavalent chromium by EPA Methods 7196A and 
6020; total cyanide by EPA Method 9012A; gamma spectroscopy by EPA Method 901.1 (or 
equivalent at the on-site RPSD Laboratory); and gross alpha/beta activity by EPA Method 
900.0, or equivalent. 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 082 are presented and discussed 
below. Sample locations are shown on Figure 2.2.1-2. 

Analytical results for the six VOC soil samples collected from the three drainfield boreholes and 
the two soil samples from the borehole beneath the seepage pit are presented in Table 3.3.2-1. 
Method detection limits (MDLs) for the VOC analyses are presented in Table 3.3.2-2. No VOCs 
were detected in any of the samples. 
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Table 3.3.2-1 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, VOC Analytical Results 
June 1998 and August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes 
Record 

Numberb ER Sample ID 
600395 6620-DF1-BH1-5-S 
600395 6620-0F1-BH1-1 0-S 
600395 6620-DF1-BH2-5-S 
600395 6620-DF1-BH2-1 0-S 
600395 6620-DF1-BH3-5-S 
600395 6620-0F1-BH3-1 0-S 
602762 6620-SP1-BH1-14-S 
602762 6620-SP1-BH1-19-S 

Quality Assurance/Quality Control Samples (all in )..tg/L) 
600395 6750-DF1-TB 
602762 6620-SP1-TB 
602762 6620-SP1-EB 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 

·,,, EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft =Foot (feet). 
10 =Identification. 
)..tg/kg = Microgram(s) per kilogram. 
J.tg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND =Not detected above the method detection limit. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC = Volatile organic compound. 

Sample Depth (ft) 
5 
10 
5 
10 
5 
10 
14 
19 

NA 
NA 
NA 

VOCs 
(Method 826Q)a 

(Jlg/kq) 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 

NO 
ND 
NO 
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Table 3.3.2-2 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, VOC Analytical Method Detection Limits 
June 1998 and August 1999 

(On- and Off-Site Laboratories) 

Method 8260a Detection Limit 
Analyte (~-tg/kg) 

Acetone 5.2-10.3 
Benzene 0.5-1.1 
Bromodichloromethane 0.1-1.1 
Bromoform 0.3-1.1 
Bromomethane 0.3-1.1 
2-Butanone 3.2-5.4 
Carbon disulfide 0.3-1.1 
Carbon tetrachloride 0.5-1.1 
Chlorobenzene 0.3-1.1 
Chloroethane 0.3-1.1 
Chloroform 0.1-1.1 
Chloromethane 0.2-1.1 
Dibromochloromethane 0.2-1.1 
1, 1-Dichloroethane 0.1-1.1 
1 ,2-Dichloroethane 0.2-1.1 
1, 1-Dichloroethene 0.3-1.1 
cis-1 ,2-Dichloroethene 0.1-1.1 
trans-1 ,2-Dichloroethene 0.1-1.1 
1 ,2-Dichloropropane 0.2-1.1 
cis-1 ,3-Dichloropropene 0.2-0.54 
trans-1 ,3-Dichloropropene 0.3-1.1 
Ethyl benzene 0.3-2.2 
2-Hexanone 2.8-5.4 
4-Methyl-2-pentanone 3.1-5.4 
Methylene chloride 1-1.4 
Styrene 0.3-1.1 
1,1 ,2,2-Tetrachloroethane 0.6-1.1 
Tetrachloroethane 0.4-2.2 
Toluene 0.9-1.1 
1 , 1 , 1-Trichloroethane 0.1-1.1 
1,1 ,2-Trichloroethane 0.3-1.1 
Trichloroethane 0.3-1.1 
Vinyl acetate 2.1 
Vin_yl chloride 0.4-1.1 
o-Xylene 2.1-2.2 
p-, Xylene, m-Xylene 3.1-3.2 
Xylene 0.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
~-tg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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SVOCs 

Analytical results for the six SVOC soil samples collected from the three drainfield boreholes 
and the two soil samples from the borehole beneath the seepage pit are presented in 
Table 3.3.2-3. MDLs for the SVOC analyses are presented in Table 3.3.2-4. No SVOCs 
were detected in any of the samples. 

Analytical results for the six PCB soil samples collected from the three drainfield boreholes and 
the two soil samples and one duplicate soil sample from the borehole beneath the seepage pit 
are presented in Table 3.3.2-5. MDLs for the PCB analyses are presented in Table 3.3.2-6. No 
PCBs were detected in any of the samples. 

Analytical results for the six HE soil samples collected from the three drainfield boreholes and 
the two soil samples from the borehole beneath the seepage pit are presented in Table 3.3.2-7. 
MDLs for the HE analyses are presented in Table 3.3.2-8. No HE compounds were detected in 
any of the samples. 

RCRA Metals and Hexavalent Chromium 

Analytical results for the six soil samples collected from the three drainfield boreholes and the 
two soil samples and one duplicate soil sample from the borehole beneath the seepage pit are 
presented in Table 3.3.2-9. MDLs for the metals analyses are presented in Table 3.3.2-10. 
None of the metals concentrations detected in these samples exceeded their corresponding 
NMED-approved background concentrations established for Southwest Area soils at SNUNM. 

Total Cyanide 

Analytical results for the six soil samples collected from the three drainfield boreholes and the 
two soil samples and one duplicate sample from the borehole beneath the seepage pit are 
presented in Table 3.3.2-11. MDLs for the cyanide analyses are presented in Table 3.3.2-12. 
No cyanide was detected in any of the samples. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the six soil samples collected from the 
three drainfield boreholes and the two soil samples from the borehole beneath the seepage pit 
are presented in Table 3.3.2-13. No readings above NMED-approved background were 
detected in any sample analyzed. However, although they were not detected, minimum 
detectable acti'Jities (MDAs) for uranium-235 and uranium-238 exceeded the background 
activities for these two radionuclides due to an insufficient gamma spectroscopy count time. 
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Table 3.3.2-3 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, SVOC Analytical Results 
June 1998-January 1999 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (Method 8270)a 

Numberb ER Sample ID Depth (ft) (~g/kg) 
600396 6620-DF1-BH1-5-S 5 NO 
600396 6620-DF1-BH1-1 0-S 10 NO 
600396 6620-DF1-BH2-5-S 5 NO 
600396 6620-DF1-BH2-1 0-S 10 NO 
600396 6620-DF1-BH3-5-S 5 NO 
600396 6620-DF1-BH3-1 0-S 10 NO 
601344 6620-SP1-BH1-14-S 14 NO 
601344 6620-SP1-BH1-19-S 19 NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J.,tg/kg = Microgram(s) per kilogram. 
NO =Not detected above the method detection limit. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 
June 1998-January 1999 

(Off-Site Laboratory) 

Method 8270a 
Detection Limit 

Analyte (~tQ/kg) 
Acenaphthene 10-170 
Acenaphthylene 10-170 
Anthracene 10-170 
Benzo(a}anthracene 10-170 
Benzo(a)pyrene 10-170 
Benzo(b }fluoranthene 10-170 
Benzo(gh0Qerylene 10-170 
Benzo(k}fluoranthene 10-170 
Benzoic acid 50-330 
Benzyl alcohol 10-170 
4-Bromophenyl phenyl ether 10-170 
Butylbenzyl phthalate 10-170 
4-Chlorobenzenamine 20-330 
bis(2-Chloroethoxy)methane 10-170 
bis(2-Chloroeth_yl}_ether 10-170 
bis-Chloroisopropyl ether 10-170 
4-Chloro-3-methylphenol 10-170 
2-Ch loronar:>_hthalene 10-170 
2-Chlorophenol 10-170 
4-Chlorophenyl _r:>_henyl ether 10-170 
Chry_sene 10-170 
m,p-Cresol 10-170 
o-Cresol 10-170 
Dibenz[ a,h ]anthracene 10-170 
Dibenzofuran 10-170 
1 ,2-Dichlorobenzene 10-170 
1 ,3-Dichlorobenzene 10-170 
1 A-Dichlorobenzene 10-170 
3,3'-Dichlorobenzidine 20-830 
2,4-Dichlorophenol 10-170 
Diethylr:>_hthalate 10-170 
2,4-Dimethylphenol 10-170 
Dimethylr:>_hthalate 10-170 
Di-n-butyl phthalate 10-170 
Dinitro-o-cresol 10-170 
2,4-Dinitrophenol 20-330 
2,4-Dinitrotoluene 10-170 
2,6-Dinitrotoluene 10-170 
Di-n-octyl phthalate 10-170 
1 ,2-Diphenylhydrazine 10-170 
bis_{_2-Ethylhexyl)phthalate 10-170 
Fluoranthene 10-170 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits 
June 1998-January 1999 

(Off-Site Laboratory) 

Method 827oa 
Detection Limit 

Analyte (JJ,q/kq) 
Fluorene 10-170 
Hexachlorobenzene 10-170 
Hexachlorobutadiene 10-170 
Hexachlorocyclopentadiene 10-170 
Hexachloroethane 10-170 
lndeno(1 ,2,3-c,d}pyrene 10-170 
lsophorone 10-170 
2-Methylnaphthalene 10-170 
Naphthalene 10-170 
2-Nitroaniline 10-170 
3-Nitroaniline 10-170 
4-Nitroaniline 10-170 
Nitro-benzene 10-170 
2-Nitrophenol 10-170 
4-N itrophenol 10-330 
n-Nitrosodiphenylamine 10-170 
n-N itrosodipropylam ine 10-170 
Pentachlorophenol 20-170 
Phenanthrene 10-170 
Phenol 10-170 
Pyrene 10-170 
1 ,2,4-Trichlorobenzene 10-170 
2,4,5-Trichlorophenol 10-170 
2,4,6-Trichlorophenol 10-170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J.tg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 

AU6-03/WP/SNL03:R5347.doc 3-12 840857.03.01 06/24/03 3:07PM 



Table 3.3.2-5 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record Numberb ER SamQie ID Sample Depth _(ft) PCB (Method 8082)a (J.tg/kg) 

602762 6620-DF1-BH1-5-S 
602762 6620-DF1-BH1-1 O-S 
602762 6620-DF1-BH2-5-S 
602762 6620-DF1-BH2-1 0-S 
602762 6620-DF1-BH3-5-S 
602762 6620-DF1-BH3-1 0-S 
602762 6620-SP1-BH 1-14-S 
602762 6620-SP1-BH1-19-S 
602762 6620-SP1-BH1-19-DU 

Qualit~Assurance/Quality Control Samples (J.tQ/L) 
602762 6620-SP1-EB 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J.tg/kg = Microgram(s) per kilogram. 
J.tg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND () =Not detected above the method detection limit. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 
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5 ND 
10 ND 
5 NO 
10 NO 
5 ND 
10 ND 
14 NO 
19 NO 
19 NO 

NA ND 
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Table 3.3.2-6 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, PCB Analytical Method Detection Limits 
August 1999 

(Off-Site Laboratory) 

Method 8082a 
Detection Limit 

Analyte 
Aroclor-1016 
Aroclor-1221 
Aroclor -1232 
Aroclor -1242 
Aroclor -1248 
Aroclor -1254 
Aroclor -1260 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J..tg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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(~-tg/~g}_ 
1.21 
2.8 
1.62 
1.66 

0.901 
1.16 

0.937 
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Table 3.3.2-7 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, HE Compound Analytical Results 
June 1998-January 1999 

(On-Site Laboratory) 

Sample Attributes HE 
Record Sample (Method 8330)a 

Numberb ER Sample ID Depth (ft) (mg/kg) 
600395 6620-DF1-BH1-5-S 5 ND 
600395 6620-DF1-BH1-10-S 10 ND 
600395 6620-DF1-BH2-5-S 5 ND 
600395 6620-DF1-BH2-1 O-S 10 ND 
600395 6620-DF1-BH3-5-S 5 ND 
600395 6620-DF1-BH3-1 0-S 10 ND 
601343 6620-SP1-BH1-14-S 14 ND 
601343 6620-SP1-BH1-19-S 19 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID =Identification. 
mg/kg = Milligram(s) per kilogram. 
ND =Not detected above the method detection limit. 
S = Soil sample. 
SP =Seepage pit. 
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Table 3.3.2-8 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, HE Compound Analytical Method Detection Limits 
June 1998-January 1999 

(On-Site Laboratory) 

Method 83308 

Detection Limit 
Analyte jm_g/kg}_ 

2-Amino-4,6-dinitrotoluene 0.11-0.12 
4-Amino-2,6-dinitrotoluene 0.1-0.16 
1 ,3-Dinitrobenzene 0.072-0.19 
2,4-Dinitrotoluene 0.22-0.24 
2,6-Dinitrotoluene 0.26-0.28 
HMX 0.11-0.12 
Nitro-benzene 0.15-0.17 
2-Nitrotoluene 0.13-0.15 
3-Nitrotoluene 0.13-0.15 
4-Nitrotoluene 0.11-0.12 
Pentaerythritol tetranitrate 0.31-0.34 
RDX 0.17-0.26 
1 ,3,5-Trinitrobenzene 0.1-0.13 
2,4,6-Trinitrotoluene 0.26-0.28 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazacyclooctane. 
mg/kg = Milligram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
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Table 3.3.2-9 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, Metals Analytical Results 
June 1998, January and August 1999 

(On- and Off-Site Laboratories) 

Sam_ple Attributes Metals_(Method 6020n196A)a (mQ/kQ) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
600395,602762 6620-DF1-BH1-5-S 
600395,602762 6620-DF1-BH1-1 0-S 
600395,602762 6620-DF1-BH2-5-S 
600395, 602762 6620-DF1-BH2-10-S 
600395 602762 6620-DF 1-BH3-5-S 
600395, 602762 6620-DF1-BH3-1 0-S 

600395,602762 6620-SP1-BH1-14-S 
600395,602762 6620-SP1-BH1-19-S 

602762 6620-SP1-BH1-19-DU 
Background Concentration (Southwest 
Supergroup)c 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie (September 1997). 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate. 

5 
10 
5 
10 
5 
10 

14 
19 
19 

EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Arsenic 
2.6 
2.6 
3 

3.5 
3.8 
3.2 

2.9 J 
2.5 J 
NS 
4.4 

Barium Cadmium Chromium Chromium {VI) 
210 J 0.19 8.8 ND (0.0336) 
58 J 0.11 J (0.17 9.6 0.0456 J (0.198) 
130 J 0.11 J {0.17 12 ND_{0.0338) 
190 J 0.18 12 ND (0.0338) 
170 J 0.12 J (0.17 12 ND (0.0337) 
150 J 0.096 J 11 ND (0.0339) 

(0.16) 
100 J 0.19 11 J 0.0567 J (0.199) 
88 J 0.17 8.5 J 0.0699 J (0.2) 
NS NS NS NO (0.0338) 
214 0.9 15.9 1 

J =Analytical result was qualified as an estimated value during data validation (see data validation report). 

Lead Mercury 
4.9 ND (0.041) 
5 NO (0.042) 

5.8 ND (0.042) 
6.3 NO (0.0431_ 
5.7 NO (0.042) 
6.7 NO (0.041) 

5.9 NO (0.04) 
3.5 ND (0.04) 
NS NS 

11.8 <0.1 

Selenium Silver 
0.46 J l1.2) ND (0.041) 
0.59 J (1.2) NO (0.0421 1 

0.42 J (1.2) NO (0.042) 
0.5 J (1.3) NO (0.043) 

0.41 J (1.3) NO (0.04~ 
0.39 J (1.2) NO (0.041) 

0.55 J {1.2) NO (0.04) 
0.8 J (1.2) ND (0.04)_ J 

NS NS I 

<1 <1 
! 

- ~ 

J ( ) = The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
NS = No sample. 
S = Soil sample. 
SP = Seepage pit. 



Table 3.3.2-1 0 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, Metals Analytical Method Detection Limits 
June 1998, January and August 1999 

(On-Site Laboratory) 

Method 6020/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.59-0.65 
Barium 0.5-0.54 
Cadmium 0.04-0.043 
Chromium 0.69-0.76 
Chromium (VI) 0.0337-0.034 
Lead 0.3-0.32 
Mercury 0.04-0.043 
Selenium 0.3-0.32 
Silver 0.04-0.043 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.3.2-11 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Total Cyanide (Method 9012N) 
Sample Attributes 

Record 
Numberb ER Sample ID 
602762 6620-0F1-BH1-5-S 
602762 6620-0F1-BH1-1 0-S 
602762 6620-DF1-BH2-5-S 
602762 6620-0F1-BH2-1 0-S 
602762 6620-DF1-BH3-5-S 
602762 6620-DF1-BH3-1 O-S 
602762 6620-SP1-BH1-14-S 
602762 6620-SP1-BH1-19-S 
602762 6620-SP1-BH1-19-DU 

Quality Assurance/Quality Control Samples (mg/L 
602762 6620-SP1-EB 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 

Sample Depth (ft) 
5 
10 
5 
10 
5 
10 
14 
19 
19 

I NA 

ND =Not detected above the method detection limit. 
S = Soil sample. 
SP = Seepage pit 

Table 3.3.2-12 

(mg/kg) 

Total Cyanide 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 

NO 

Summary of Building 6620 Septic System (DSS Site 1 082) 
Confirmatory Soil Sampling, Total Cyanide Analytical Method Detection Limits 

August 1999 
(Off-Site Laboratory) 

AnaiY!_e 
Total Cyanide 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
mg/kg = Milligram(s) per kilogram. 
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Method 9012A8 

Detection Limit 
(mg/kg) 

0.129-0.137 
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Sample Attributes 

Table 3.3.2-13 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
June 1998-January 1999 

(On-Site Laboratory) 

Activity (pCi/g) 
Sample Cesium-137 Thorium-232 Uranium-235 

Record Depth 
Numbera ER Sample ID (ft) Result Errorb Result Err orb Result 
600398 6620-DF1-BH1-5-S 5 ND (0.0316' -- 0.507 0.265 NO (0.226 
600398 6620-DF1-BH1-1 0-S 10 ND _(0.0319\ -- 0.628 0.383 NO (0.233 
600398 6620-DF1-BH2-5-S 5 ND (0.0367' -- 0.720 0.362 NO (0.249 
600398 6620-DF1-BH2-1 O-S 10 ND (0.0325 -- 0.699 0.474 NO (0.204 
600398 6620-DF1-BH3-5-S 5 ND (0.0314 -- 0.584 0.295 NO (0.225 
600398 6620-DF1-BH3-1 0-S 10 ND_{0.0345 -- 0.728 0.368 NO (0.246 
601345 6620-SP1-BH 1-14-S 14 ND (0.0228 -- 0.624 0.323 NO (0.174 
601345 6620-SP1-BH 1-19-S 19 ND{0.0205 -- 0.354 0.215 NO (0.165 

Background Activity-:_South~e§!_ SljpergroLJpc 0.079 NA 1.01 NA 0.16 

Note: Values in bold exceed background activities or had MDAs which exceeded background activities. 
aAnalysis requesVchain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
cDinwiddie (September 1997). 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
ER = Environmental RestOration. 
ft = Foot (feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO () =Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetect results. 

Errorb 
--
--
--
--
--
--
--
--

NA 
~-

Uranium-238 

Result Errorb 
NO (3.10 --
NO (3.14 --
NO (3.65 --
NO (3.49 --
NO (3.19 --
NO (3.56 --

ND (0.56) --
NDl0.542) --

1.4 NA 
- ---



Gross Alpha/Beta Activity 

Analytical results for the six soil samples collected from the three drainfield boreholes and the 
two soil samples from the borehole beneath the seepage pit are presented in Table 3.3.2-14. 
No elevated readings of gross alpha or beta activity were detected in any of the samples. 
These results indicate no significant levels of residual radioactive material in the soil at the site. 

3.3.3 Soil Sampling Data Quality 

As shown in Tables 3.3-1, 3.3.2-5, 3.3.2-9, and 3.3.2-11, to assess the precision and 
repeatability of sampling and analytical procedures, a duplicate (designated 'DU') of the sample 
collected at a depth of 19 feet bgs from the borehole under the seepage pit was collected and 
analyzed for PCBs, hexavalent chromium, and total cyanide. No PCBs or cyanide were 
detected in the duplicate sample. Hexavalent chromium was not detected in the duplicate 
sample; however, a concentration of 0.0699 J milligrams (mg) per kilogram was measured in 
the regular sample. 

3.3.4 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance (QA)/quality control (QC) samples were collected at an approximate 
frequency of 1 per 20 field samples. These typically included sample duplicates and matrix 
spike/matrix spike duplicates. Typically, samples were shipped to the laboratory in batches of 
20, so that any one shipment might contain samples from several sites. Aqueous equipment 
blanks (EBs) were collected at an approximate frequency of 1 per 20 samples and sent to the 
laboratory. EBs were analyzed for the same analytical suite as the soil samples in that 
shipment. Aqueous trip blanks (TBs) were used for VOC analysis only, and were included in 
every sample cooler containing VOC soil samples. The analytical results for the EB and TB 
samples appear only on the data tables for the last site sampled in any one shipment, although 
the results were used in the data validation process for all the samples in that batch. 

An aqueous TB was included in the sample coolers containing the VOC soil samples collected 
from the Building 6620 septic system and other DSS sites in June 1998. A second TB was also 
included in the sample cooler containing the VOC soil samples collected from the Building 6620 
seepage pit in August 1999. An aqueous EB sample for VOCs was also collected following 
completion of soil sampling in the Building 6620 drainfield and seepage pit in August 1999. As 
shown in Table 3.3.2-1, no VOCs, were detected in any of the TB or EB samples. 

All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level 3 (SNUNM July 1994) or "Data Validation Procedure for Chemical and 
Radiochemical Data," in SNUNM ER Project Administrative Operating Procedure 00-03, 
Rev. 0 (SNUNM December 1999). In addition, the RPSD Laboratory reviewed all 
gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex A contains the data validation 
reports for the samples collected at DSS Site 1 082. The data are acceptable for use in the 
DSS Site 1082 NFA proposal. 
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Table 3.3.2-14 
Summary of Building 6620 Septic System (DSS Site 1 082) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
June 1998-January 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (pCi/g) 
Sample Gross Alpha Gross Beta 

Record Depth 
Numbera ER Sample ID (ft) Result 
600396 6620-DF1-BH1-5-S 5 6.37 
600396 6620-DF1-BH1-1 0-S 10 9.97 
600396 6620-DF1-BH2-5-S 5 24.3 
600396 6620-DF1-BH2-1 0-S 10 24.2 
600396 6620-DF1-BH3-5-S 5 9.57 
600396 6620-DF1-BH3-1 0-S 10 13.4 
601344 6620-SP1-BH 1-14-S 14 9.67 
601344 6620-SP1-BH1-19-S 19 8.74 

aAnalysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

Errorb 
2.98 
3.38 
5.16 
5.05 
3.42 

4 
3.16 
3.3 

3.4 Investigation 3-Passive Soil-Vapor Survey 

Result Errorb 
17.2 3.71 
17.2 3.65 
23.3 3.99 
21.4 3.86 
19 3.67 

21.5 3.8 
18.5 3.24 
15.7 3.35 

In April 2002, a passive soil-vapor screening survey was conducted in the Building 6620 septic 
system drainfield and seepage pit area. This survey was required at this site by NMED/HWB 
regulators, and was conducted to determine if any areas of significant VOC contamination were 
present in soil at the site. 

3.4.1 Passive Soil-Vapor Sampling Methodology 

A Gore-Sorber™ (GS) passive soil-vapor survey is a semi-quantitative screening procedure that 
can be used to identify many VOCs present in the vapor phase in soil. The technique is highly 
sensitive to organic vapors, and the result produces a qualitative measure of organic soil 
vapor chemistry over a two- to three-week period rather than at one point in time. 

Each GS passive soil-vapor sampler consisted of a 1-foot-long, 1 /4-inch-diameter tube of 
waterproof, vapor-permeable fabric containing 40 milligrams of absorbent material. At each 
sampling location, a 1 %-inch by 3-foot deep borehole was drilled with the Geoprobe™ drilling 
rig. A sample identification tag and location string were attached to the GS sampler, and it was 
lowered into the open borehole to a depth of 1 to 2 feet bgs. The location string was attached to 
a numbered pin flag at the surface. A cork was placed into the borehole above the sampler as a 
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seal, and the upper 1 foot of the borehole from the cork to the ground surface was backfilled 
with site soil. 

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W .L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified EPA Method 8260. Analytical results for the VOCs of interest are reported as mass 
(expressed in micrograms) of the individual VOCs absorbed by the sampler while it was in the 
ground (Gore June 2002). All samples were documented and handled in accordance with 
applicable SNUNM operating procedures. 

3.4.2 Soil-Vapor Survey Results and Conclusions 

A total of five GS passive soil-vapor samplers were placed in the drainfield and seepage pit area 
of the site (Figure 2.2.1-2). Samplers were installed at the site on April 23, 2002, and were 
retrieved on May 8, 2002. Sample locations are designated by the same six-digit sample 
number both on Figure 2.2.1-2, and in the analytical results table in Annex B. 

As shown in the GS analytical results tables in Annex B, the GS samplers were analyzed for a 
total of 19 individual or groups of VOCs, including trichloroethene, tetrachloroethene, 
benzene/toluene/ethylbenzene/xylene, and cis- and trans-dichloroethene. Low to trace-level 
(but quantifiable) amounts of 16 VOCs were detected in the GS samplers installed at this site. · 
However, the analytical results did not indicate any areas of significant VOC contamination at 
the site. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of the 
Building 6620 septic system, DSS Site 1082. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for the Building 6620 septic system, DSS Site 1 082, is based upon 
the COGs identified in the soil samples collected from beneath the drainfield and seepage pit at 
this site. This section summarizes the nature and extent of contamination and the 
environmental fate of COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1082 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross 
alpha/beta activity. There were no VOCs, SVOCs, PCBs, HE compounds, or cyanide detected 
in any of the soil samples collected at this site. None of the eight RCRA metals nor hexavalent 
chromium were detected at concentrations above the approved maximum background 
concentrations for SNUNM Southwest Area Supergroup soils (Dinwiddie September 1997). If 
metal concentrations exceeded the maximum background screening value, or the 
nonquantifiable background value, then it was carried forward in the risk assessment process. 
None of the four representative gamma spectroscopy radionuclides were detected, but the 
MDAs for some or all of the uranium-235 and uranium-238 analyses exceed the corresponding 
background activities. Finally, gross alpha/beta activities did not indicate any radioactive 
contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system drainfield and seepage pit. Possible secondary release mechanisms 
include uptake of COGs that may have been released to the soil beneath the drainfield and 
seepage pit (Figure 4.2-1 ). The depth to groundwater at the site (approximately 487 feet bgs) 
most likely precludes migration of residual COGs into the groundwater system. The potential 
pathways to receptors include soil ingestion, dermal contact, and inhalation that could occur as 
a result of exposure of the receptor to contaminated subsurface soil, which may take place at 
the site. No intake routes through plant, meat, or milk ingestion are considered appropriate for 
either the industrial or residential land use scenarios. Annex C provides additional discussion of 
the fate and transport of COGs at DSS Site 1 082. 

Table 4.2-1 summarizes residual COGs for DSS Site 1082. No evidence of contamination was 
found in any of the soil samples collected at this site. All potential COGs were retained in the 
conceptual model and evaluated in both the human health and ecological risk assessments. 
The current and future land use for DSS Site 1082 is industrial (DOE et al. September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure route for the receptors are dermal contact and ingestion/inhalation for 
all applicable pathways; however, this is a realistic possibility only if contaminated soil is 
excavated at the site. The major exposure route modeled in the human health risk assessment 
is soil ingestion for the COGs. The inhalation pathway is also included because of the potential 
to inhale dust. 
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Conceptual Site Model Flow Diagram for Building 6620 Septic System, DSS Site 1082 
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Table 4.2-1 
Summary of Potential COGs for Building 6620 Septic System (DSS Site 1 082) 

Number of 
COC TyQ_e Samplesa 

VOCs 8 
SVOCs 8 
PCBs 9 
HEs 8 
RCRA Metals 8 
Hexavalent Chromium 9 
Cyanide 9 
Radionuclides (pCi/g) 8 

8 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Greater 
than 

Background 
None 
None 
None 
None 
None 
None 
None 

Uranium-235 
Uranium-238 

Maximum 
Background 

LimiVSouthwest Maximum Average 
Area Super Groupb Concentrationc Concentrationd 

(mg/kg) (mg!kg) (mg!kg) 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.16 ND (0.249J Not calculated1 

1.4 _ND(3._~~ _Not calculatedt 
---------~---

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Number of 
Samples Where 

Background 
Concentration 

Exceeded6 

None 
None 
None 
None 
None 
None 
None 

8 
6 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs 
for nondetect results, divided by the number of samples. 
6See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities. 
DSS = Drain and Septic Systems. 
COC =Constituent of concern. 
HE = High explosive(s). 
MDA =Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

. 

I 



Potential biota receptors include flora and fauna. Major exposure routes for biota include direct 
soil ingestion, ingestion of COGs through food chain transfers, and direct contact with COGs in 
soil. Annex C provides additional discussion of the exposure routes and receptors at the 
Building 6620 septic system site. 

4.3 Site Assessments 

Site assessment at DSS Site 1 082 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex C 
presents the risk assessment performed for DSS Site 1 082 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1082 poses no significant threat to human health 
under either the industrial or residential land use scenarios. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1082 were determined to be very low. 

4.3.2 Risk Assessments· 

· Risk assessments were performed for both human health and ecological risks at DSS Site 
1082. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1082 has been recommended for an industrial land use scenario (DOE et al. 
September 1995). Because metals and radionuclides are present, it was necessary to perform 
a human health risk assessment analysis for the site, which included all COGs detected. 
Annex C provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land use scenarios. 

In summary, the HI calculated for the COGs is 0.00 at DSS Site 1082 under both the industrial 
and residential land use scenarios, which is less than the numerical standard of 1.0 suggested 
by risk assessment guidance (EPA 1989). Incremental HI risk, determined by subtracting risk 
associated with background from potential nonradiological COC risk (without rounding), is 0.00. 
There is no quantifiable excess cancer risk for DSS Site 1 082 COGs under both an industrial 
and residential land use setting. NMED guidance states that cumulative excess lifetime cancer 
risk must be less than 1 E-5 (Bearzi January 2001 ). Thus, the excess cancer risk for this site is 
below the suggested acceptable risk value. The incremental excess cancer risk is not 
quantifiable. The incremental HI and excess cancer risk are below NMED guidelines. The 
summation of the radiological and nonradiological risk from site carcinogens for the industrial 
and residential land use are 6.4E-7 and 1.9E-6, respectively. 
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Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. Therefore, it is concluded that this site poses 
insignificant risk to human health under both the industrial or residential land use scenarios. 

4.3.2.2 Ecological 

An ecological risk assessment that corresponds with the screening procedures in the EPA's 
Ecological Risk Assessment Guidance for Superfund (EPA 1997) also was performed as set 
forth by the NMED Risk-Based Decision Tree (NMED March 1998). An early step in the 
evaluation compared COG concentrations and description in the "RPMP Document 
Requirement Guide" potentially bioaccumulative constituents (see Annex C, Sections IV, Vll.2, 
and Vll.3). This methodology also required developing a site conceptual model and a food web 
model, as well as selecting ecological receptors, as presented in the "Predictive Ecological Risk 
Assessment Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" 
(IT July 1998). The risk assessment also includes the estimation of exposure and ecological 
risk. 

Table 17 of Annex C presents the results of the ecological risk assessment. Site-specific 
information was incorporated into the screening assessment when such data were available. 
No hazard quotients greater than 1 were originally predicted. Therefore, ecological risks 
associated with this site are expected to be very low. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 082 poses insignificant risk to human health under both industrial and 
residential land use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because ecological results of the screening assessment summarized in Section 4.3.2.2 indicate 
that ecological risks at DSS Site 1082 are expected to be very low, a baseline ecological risk 
assessment is not required for the site. 
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5.0 NO FURTHER ACTION PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1082 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in soil at levels considered hazardous to human health for 
an industrial and residential land use scenario. 

• None of the COGs warrant ecological concern because no hazard quotients 
greater than 1 are predicted. 

Criterion 

Based upon the evidence provided above, DSS Site 1082 is proposed for an NFA decision 
according to Criterion 5, which states, "the SW MU! AOC 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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ANNEXA 
Soil Sample Data Validation Results 
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Sample ~o .. 'Fraction No.· This value is located on the Chain of Custody in the ER Sampie ld field. 

Analysis· L'se valid test methods pro\·ided below or if the result applies to an indiYidual :J.r:al:te within a t.est method. 
use the CAS number from the anal~ tical data sheet. 

D\" Qualifiers· The entry will be taken from the list ofvalid qualifiers and associated com:nents. If other qualif~ers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments· This is only to be used if a comment associated with the qualifier is not appropriate. needs modif~<:ation 
because of an unusual circumstance. or additional clarification is warranted. 

Test :'\lethods • Anions_CE. EPA6010. EPA6020. EPA-.no I. EPAS015B. EPASOS I. EPAS260. EPA8.::!60-M3. 
EPAS:iO. HACH_ALK. HACH_l\02. HACH_~03. ~tEKC_HE. PCBRISC , 

I 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

Al Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) ao not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

Jl The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. · 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance cri~a. 

P2 Insufficient quality control data to determine laboratory precision. 

- Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. · ' 

R The data are unusable for their intended purpose (Note: Analyte may or may not 
be present.) 

U The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

Ul The 'analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

UJ The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. 

f ' 



SA:\1PLE Fl:"iDI:-.iGS St.:MMARY 

Site: f0 ( IJ rM ~ £(!_ ~~•"c. . hells 

AR COC· 600 ']qs;- D:ua Classification· DJ-z 
I 

Sample· 

I I 
DV 

I Fracrion No. Analysis Qualifiers Comme:us 
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Sample ~o .. 'Fraction No.- This value is located on the Chain of Custody in the ER Sampie Jd field. 

Anal~·sis- l'se valid test methods pro,·ided below or if the result applies to an indi\'idual ar:al:-1e within a t-est method. 
use the CAS number from the anal~1ical data sheet. 

DV Qualifiers- The entry will be taken from the Jist of,·alid qualifiers and associmed com:nems. If other qualifiers 
not on the Jist are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropri:ne. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test :\lethods- Anions_CE. EPA60 I 0. EPA60:0. EPA--170 I. EPASO 156. EPASOS I. EP:l.S260. EPA8160-M3. 
EPAS:iO. HACH_ALK. HACH_l'\02. HACH_':\03. i'.IEKC_HE. PCBR!SC 

R~\ i~"~J t-~:__;,._4--+-·!Jb_._l---f--/;_._!Zl __ Dat~: __ r o_/ r_9 (_98_. ___ _ 

li 
II 

li 
i! ,. 
!i 
I' 

ll 
ii 

i 
I 
~ 
I 
' I 
I 

I 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

AI Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

J1 The method requirements fm: sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R 

u 

Ul 

UJ 

The data are unusable for their intended purpose (Note: Analyte may or may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. 
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SA:\1PLE FI:XDI:XGS St;M:vJARY 

Site: /0 ( IJoA- ER. ?y~,-c h'E-lclr 

~R COC· D:na Classification· . 
Sample· 

I I 
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I Fracrion No. Analysis Qualifiers Comme:m 
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Sample :'\o .. 'Fraction No.- This \'alue is located on the Chain of Custody in the ER Sam pie Jd field . 

. ~nalysis -l"se \':llid test methods pro\'ided belo\\' or if the result applies to an indi\·idual a~al:1e within a test method. 
use the CAS number from the anal)1ical data sheet. 

DV Qualifiers- The entry will be taken from the list of nlid qualifiers and associated com:nems. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test :\lethods- Anions_CE. EPA60IO. EPA6020. EPA-.no ·1. EPAS015B. EPASOS I. EP . .\8:!60. £PA8260-M3. 
EPAS.:iO. HACH_ALI\.. HACH_ J\02. HACH_'S03. ~tEI\.C_HE. PCBRISC 
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List of Data Qualifiers used in Data Validation and Associated Comment Responses· 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

AI Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

Jl The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reponed does not meet Data Quality Objective (DQO) 
requirements. 

R 

u 

UI 

UJ 

The data are unusable for their intended purpose (Note: Analyte may or may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. 
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DOCUMENTATION COMPLETENESS CUECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL1- DV1) 

I\ II- .. ,.,. "·' 

ltr 
AI .A 
Nuvcmhcr I 1J4J~ 

(}~II- f·'l5 

Project leader t";,._y f!.cyk / Project Name (0 f A.Jol"l- ER £yl,.c f:"-re.IJr Case No: 72?. 3. z.~o 

AR/COC No. 6~0 '34-,r Analytical lab £12- C.L SDG No. NA 

In I he tables below,. marl< any information thai is missing or Incorrect and give an explanation. 
i 

-·- - ·--~-, -·- - - __ __]!_ -
h' Custodv R d 

' 

line Complete? 
No. II em Yes No ' If no, explain 

1.1 All items on COC complete - data entry clerk initialed and dated AJA JJcl- ~ee.(t•c_c...h~ 

1.2 Container type(s) corr_ect for analyses requested --1.3 Sample volume adequate for I and types of analyses requested c.-'"'"" 

1.4 Preservative correct for analyses requested ........ 
1.5 Custody records continuous and complete c--
-
1.6 lab sample number(s).provlded .......-
1.7 Condition upon receletlnformalion erovlded ......... 

1.8 Tritium Screen data provided (Rad labs) AJA J.Jot- ~( ICD<.k71e" ;\0..-t -eMNL t4- (ocaJ-,·~"'1. 

lvlicallab R -. - ~ -· . -- .. - --- ~ --- - - - -- - .. - - t 
line Complele? 
No. II em Yes No If no, explain 

2.1 Data reviewed, signature --
2.2 Dale samples received --
2.3 Method reference number(s) complete and correct ...---
~ Quality control data provided. (MB, LCS, LCD, Detection limit) ~ t.c. D "-D f a.~ {'l z.~q ( vDC.. t-It -..e1. 1~/-tt..ft) 

Matrix, &(!Ike/matrix spike duplicate data provided( if requested) N61-t..:~(-~rkd 2.5 -· 
2.6 Narrative provided - I.JA- Oft (r•e.o..bl.t 2.7 TAT mel AJA 

-~ Hold limes mel --
2.9 All requested result data provided -
Based on the review, this data package Is complete [lfes 0No 

U no, provide : correction requesllracking II 

·4-tLJ.~ 
and dale correction request was submilled: -------

Reviewed by: 
7- v ,- r 

Dale: ro(,q(fiB Closed by: -----.:.----·-----

Resolved? -Yes No 

--
·--

--I 

Resolved? 
Yes No 

·----
--- ---
--- -----
-- --

-···-· 
~·--

Oate· -----

. . 
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DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATJONNAUDATJON LEVEL 2-0V2) 

Project Name to f IJa.,..._- f-12 ~ ~~ "t. h· Q-{cls Page 1 of 5 

CaseNumber ___ 72 __ ?_3_._z_~------~~--------~------~~~----------------~ 
Sample Numbers Lf( ~leJ l~e a"'a.lv h·ca.l &,.-+ hr rf! c··t,·c. sc..-..e(Q_ fir) 

AR/COC No. boo~crr Analytical laboratory Ef2..CL SOG No. NA 
ARICOC No. Analytical laboratory SDG No. 

AR/COC No. Analytical laboratory SOG No. 

ARICOC No. Analytical laboratory SOG No. 

1 0 EVALUATION . . 
Item Yes No If no, Sample 10 NoJFraction(s) and Analysis 

1) Sample volume, container, and 
preservation correct? --

2) Holding times met tor all 
samples? --

3) Reponing units appropriate for the 
matrix and meet project-specific ---requirements? 

4) Ouantitation limit met for all 
samples? 

----
5) Accuracy 

a) Laboratory control sample ---accuraJ:r reponed and mat for 
all samples? 

b) Surrogate data reponed and 
mat for all organic samples ---analyzed by a gas chroma· 
tography technique? 

Reviewed by: ~44~ 
toftq_(lf8 Date: 

Aln-MISNL:SOP~.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICAnONNALIDAnON LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No H no. Sample 10 NoJFraction(s) and Analys•s 

C) Matrix spike recovery data Srq8 -Is- ::=7 Ue. ~ res....... tb ID 
reponed and met tor all 

Slq8 -16 ':::7 ~ c.~,bkd fow) samples for which it was --requested? 

6) Precision /Jo f.- e..j]p ( nta-h..e ; · LCS ~(,,co..h 
a) Laboratory control sample , 

precision reponed and met for #A IVJ (- a o1. t1. f y 'Z. -e d IJJ d-l.... t u..b YI'V fl·u/ 
all samples? ~~(tv (_ lfC!, ,_, E 

1 
H~~ lr) 

b) Matrix spike duplicate RPO St'i8;-ts- --==7 &_( iJo ~tCJ-( h J c£) 
data reported and met for all 

samples for which it was 

requested? 

7) Blank data $ cq ~ - 1 s:- --::i!!!r tkJ ~ flo 
a) Method or reagent blank data 

Srcta-t~ -4~ 0 reponed and met for all -- ·-;:$' 

samples? - ~ 

b) Sampling blank (e.g., field, Er<. -rz.q.r- b7s-o -EB .=-7 . ·Be. G) 
trip. and equipment) data .....--
reponed and met? 

-----·· . ·-· --- ·------~ -·- -----

8) Narrattve included, con.c:t, and 

complete? ....._... 

2.0 COMMENTS: AD items marked ·No· above must be explained in this section. For each item. give 
SNL!NM 10 No. and the analysis, if appropriate, of au samptes affected by the finding. 

Reviewed by: 

Date: 

ALI2-94.SNL:SOP304q.A1 

... 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

I ...... tl l 
J \JO.. ~.A.-e..S 

Reviewed by: 4~~-~ 
Date: !ofri (p 8 

ALJ2-94JSNL:SOP~B.R1 

Page 3 of 5 



SAMPLE FINDINGS SUMMARY 

AR/COC: t:'.. 0 2 7~ ~ Data Classification: ~/1./C:.. 
Sample/ DV '-../ . 

Fraction No. Analysis _Qualifiers Conunents 

/) ~ 0 9?'14L ~~·; :.::... --~s .'ir:2?k~ 
~ 

,, 

I 

Sample No./Fraction ~o. -This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers -The entry will be taken from the list of valid qualifiers and associated comments. lf other qualifters 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list 

Comments - This is only to be used if a conuncnt associated with the qualifier is not appropriate, needs modifteation 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA82"60-MJ, 
EPA8270, HACH_ALK. HACH_ N02, HACH_N03, l'v!EKC_HE. PCBRISC 

·-·--··-- ... ·---------- ·-·---····· ---·---



SAMPLE FINDINGS SUMMARY 

AR/COC: fn/) 2 76 2- Data Classification: (';, r 'r.../ { ~~~t"r-r-
Sample/ DV . , 

Fraction No. Analysis ~ifiers Comments , 

1'36620-Sf'l- 1'\ e«-c:; V'c:t I c... t» 
v1Jl1 -ex~ec/ ,l;o k:/ 

[,{$-Gr6 c,A.-1'0"" ,· .... ,....., h~c. 
I RS'-10·29-'t 

Sample No.!Fraction No.- This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analyticai data sheet 

DV Qualifiers - The entry will be taken from the list ofvalid qualifiers and associated ~omments. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs. modificat.il;m . 
because of an unusual circumstance, or additional i:larification is warranted. · 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA82o0-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE. PCBRISC 

Reviewedby: ~.Date: /~/~ ~ -----'~:;,_,o:; ________ _ 

_____ _;__ _________ .. - ---- ...... . 
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I. HOLDING TlMESI 
PRESERVATION 

2. CALIBRATIONS 

3. METHOD BLANKS 

4. MSIMSD 

S. LABORATORY 
CONTROL SAMPLES 

6. REPLICATilS 

7. SURROGATES 

CHI'.CKMARK 
J - ESTIMATED 
lJ - NOT DETilG:TilTl 
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2. CALIBRATIONS 

3. MY.niOD BLANKS 

4. MS/M.C:D 

S. LABORATORY 
COI'ITROL SAMPLES 

6. REPI.ICA TES 

7. SURROGATES 

9. 

10. 

II. 

12. 

CHECK MARK 
1- ESTIMATED 
I J - NOT DETECTED 

./ 

/ 

I 

DATA VALIDA dON SUMMARY: 

I 

IJJ- NOT DETECTED, ESTIMATED 
R-IJNUSAni.E 

!)ATE: /I'/ c!. /~ '7" 

8·2 

/ 



' HOLDING ••• ~EIPRESERVATJON: 

SITE/PROJECT: fl{,c.£/( ~at? j:. ARCOC II:~'~0'.,-'!2~7.;.h:i=~::..----::-::-___,.,~=-=
LABORATORY: GEl I LABORATORYREPORTI#: __ .,~2~12~~a...r;.Z_.,..Jitl;!-._ 

Holding Days Holding 
Sample lD Analysis Time Time was 

Criteria Exceeded 

~">"w-~1 -ctJ-/_rc. Cr'+ 2'fhrl fckt 

Comments: 

REVIEWEDBY: ~ 
/ 

. PreServation Preservation 
Criteria Deficiency 

I 

Comments 

Ut52 · 
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Memorandum 

Date: 11/02//)9 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC:602762 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908768 

See attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC · 
EPA8270, PCB EPA8082). All compounds were successfully anal)7.ed. 

No qualifications were applied to VOC sample data. 

No qualifications were applied to PCB sample data. 

Bolding Times 

The samples were analyzed within the prescribed holding times. with the exception ofthe analysis of the 
re-extracted PCB equipment blank. Since the original sample results were reported, no holding-time 
qualifications were applied. 

Calibration 

Initial calibration met acceptance criteria for both methods. 

Several VOC analytes failed to meet CCV acceptance criteria. All exhibited less than: 40o/oD, therefore no 
sample results were qualified. 

According to the laboratory case narrative, several PCB analytes failed to meet CCV acceptance criteria 
The method states that only Aroclors 1016 and 1260 must be present in the CCV standard. Aroclors 1016 
and 1260 met CCV acceptance crit~ therefore no sample results were qualified. 

~ 

No target analytes were detected above the reporting limit in the method blanks, equipment blanks, or 
voc trip blank. 

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 

---------..,---·---· 



Surrogate recovery for the PCB equipment blank (sample B6620-SP1-EB-PCB) was unacceptable.- The 
sample was ~xtracted and reanalyzed with acceptable surrogate recovery and identical target analyte 
results (all non-detect). The re-extracted sample analysis exceeded the prescribed hOlding time. Since all 
sample results were non-detect, the original results were reported, and no qualifications were aP.plied. 

Note: The laboratory stated that the original results were reported for B6620-SP 1-EB-PCB (see previous 
paragraph), however, the reported analysis date and surrogate recovery were incorrect. The reported 
analysis date and surrogate recovery actually correspond to the reanalysis. Data quality is unaffected 

Matrix Spike/Matrix Spike Duplicates (MS(MSD) 

Matrix spike sample analysis for soil VOC and PCB samples met acceptance criteria. 

No aqueous MS/MSD samples were submitted with this SDG. N~ sample results were qualified. 

Internal Standards 

The VOC interna1 standards met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

LCS/LCSD samples met all acceptance criteria. 

·OtberQC 

No field duplicate samples were submitted for VOC analysis. 

The PCB field duplicate sample analysis met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



PCBs: 
S Wll46 • Method 8082 

SITE/PROJECT: ~.(lf,Cbc ARCOC #: 602 7' ~ 
LABORATORY:~--~-::~o&,_,L_~---- LABORATORY REPORT II: 99'087{. j{ 

Colib CCV Method LCS Name CAS# Intercept LCS LCSD MS RSD/R1 RPD Blks RPD 

q0%10.99 <20% 20% 
PCBs 

Aroclor-1016 12674-11-2 ,; , ,- tl' 
Aroclor-1221 11104-28-2 
Aroclor-1232 1114-16-5 
Aroclor-1242 53469-21-9 
Aroclor-1248 12672-29-6 
Aroclor-1254 11097-69-1 ~ .X 
Aroclor-1260 11096-82-5 ~ '- ,/ .... ,/ ./ ........ 

Sample SMC SMC RT. Sample SMC SMCRT 
%REC %REC -

f--*"' 
.....----

Confirmation 

MSD 

...... 

Sample CAS# RPD > 25% Sample CAS# RPD>25% 

--/, 1---, .., --.-,.._.. 

Comments: 

REVIEWED s;.:~ JF .. ~ DATE: 

MS 
Field 

Eq. Field 
Dup RPD RPD Blks Blks 

20% . ' 
/ v 

... ~ ... L-



' VOLA Til...,. ORGANICS: Page 1 uf 2 
SW-841\ -Method 8260 

SITE/PROJECT: NOn-flf ~k 
LABORATORY: __ ~~~~'---------

Commtnts: 

REVIEWED BY. ~ _. "!!'9 ---------
/ 

DATE: __ "_'/_.z..~cJ_._<r.,5"'~-

8-K 
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I 
VOLATh .. - ORGANICS: Page 2 of 2 
SW-846- Method 8260 

SITEIPROJECf: ARCOC II: b 0 ~ 7b Z-
LABORATORY:------- LABORAT-~O,....R""Y,.,.REPO="'""R""T,...,II'"": '---......;.;. ___ _ 

s urrogatc cry an d I mal S da d OUll' nle tan r ICfS 

Sam !lie SMCJ 

/ 
/ __...,.... 

/_ 

SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroelhane-<14 
SMC 3Joluene-d8 

Comments: 

SMC2 SMC3 IS 1-area IS 1-RT 

........ 

- ~ ,..._ 
rr;r-.... 

~ 
L"" _...,.... 

L 

IS 1: Bromocbloromethane 
Is 2: I, 4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

IS 2-area IS 2-RT IS 3· 3.R8 IS3·RT 

_ _...,..... 
_,..... 

--~ --v 

. --·· 
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Memorandum 

Date: 11/02199 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
ARICOC:602762 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908768 

See attacned Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Summaa 

All samples were prepared and analyzed with accepted procedures and with specified methods (total 
cyanide EP A90 12, hexavalent Cr EPA 7196 ). All components were successfully analyzed. 

No qualificat.ions were applied to CN sample results. 

Qualification was applied to a Cr6+ sample result due to exceeded holding time. 

Holding Times 

The CN samples were analyzed within the prescn"bed holding time. 

The Cro+ equipment blank sample was received and analyzed 1 day after the prescribed 24hr. holding 
time. Sample results were UJ2 qualified. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

The method blanks and equipment blanks were free of target analytes above reporting limits. 

Matrix Spike Analysis 

The matrix spike sample analyses met QC acceptance criteria 

Laboratory Control/Laboratory Control Duplicate Samples 

The LCS/LCSD samples met QC acceptmce criteria. 

Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria 

..... ___ ,. ·-·-----



OtberQC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 
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Contract Verification Review (CVR) 

Project Leader .....:"'..::·..:.;R~oybal=-------- Project~ N~ Septic Sy.tema CIA No. 7223.230 

~No._~~na~----------- lwllyllcall.ab .....:G::.:E=L~-------- SDG No. 9901768 

In the tables below, mark any inlormetionlhat is miuing or incorrect and give an explanation. 

1.0 Analvsia Racauestand Chain of Custody Reconland Log-In lnfonnatlon 
Une Com llete? .. RHO!ved? 
No. Item Y.- No · If no e)Q)Iein Y• No 

1.1 Alllerna on COC c:otnDiete • data enlry deB initialed and dated X 
1.2 Contlliner twe(al conacllofanlllvles requested X 
1.3 Samole volume adecallte for t and tvon of ana~yaa, requested X 
1.4 Prete!Vative conacl for --'YM1 recwnted X 
1.5 Cultody recordl oontinUOua and complete X 
1.6 Lab IMnple number(s) prcwldecland SNL sample numbel(s) -referenced X 

and correct 

1.7 Dille ultlPiel rec::eWed X 
1.1 Cclndltion upon receipt lrlormalion DJO'IIided X 

2.0 AnalYtical Labcntory Report 
Une ~? Rno!Yed? 
No. Item Yn No lfno·e~ v .. No 

2.1 o.ta reviewed. 11aneture X 
2.2 Melhod reference numberftl comPlete and correct X .. 
2.3 QCIMIYi• and Kcectanc:a limits pro'llided fMB. LCS, ReiiiCaleJ X 
2.4 Melrix SPike/mane IDiH d~ c1t1ta providildfrf X 
2.5 Detection llmila DI'OVided: PQL and MOLl or lOLl. MDA and b X 
2.6 QC belch numbers PfO'Iided X 
2.7 DIIAion factoR .Droviclild and aR dilution levela reported X 
2.1 Data reported in units and Ulina COITIC\~nificant fill'll'el X 
2.9 • :-==.~Is unc:et1ainly (2 sigma error) and tracer recovery NA 

2.10 Nllrrelive. provided X 
2.11 'TAT met X Due to tulcane Floyd, GEL war.!Tif'lted r.everel 

tddillolllll_~ to the TAT. 
2.12 Hold timer. met X 
2.13 Comractual qualifiers provided X 
2.14 All requested reSUlt and TIC (if requested) data PfOVided X 



Contract Verification Review (Continued) 

3.0 Data QuaUty Evalu.tlon 
lt.m v. No If no, Semple 10 Na.IFI'8dion(-&) IMICI MalyM 

3.1 In~ llllila IP!WGPillle tor 1M INirix Mill mMI -..:t llpiCIIilod 01 project...,.cllic X 
,.quir-ntl? '-vlnica w met.ll '-'"' • ppm lmo'hr"" ~)'? Trilk.m ...,atH in 
~I* lltlwwilh percenlmMI!Ie foraoit __,...? Unb~ ~ QC ......... 
and nmple data 

3.2 Ouanlbtion limit m.t '"" .n......,... X .. 
3.3 ~ X 

•l lJibOtatory -*'Ill Mlllplee _, ,.,.., _,"'""fer •• ......,.... 
b) Sun-oe-te data,.,wd IIIII met for .. organic MmpiMIMiyzed by 1 ga~ X 

tedlnique 

c) M ... ix epi1ra ,_.,dill" ,.,..,n.d •nd met X 

3.4 PIWCilion X 
•I R.pllcetl Am!14e ~reported •nd IMI tor .a~ lnd r.diochemietry ....... 

b) Mllrir epikl duplicate RPO dlllll repwtoociiMICIIMt for llllflrSIMic _,.,.. X 

3.5 Blank data X 
•I Melhocl or I'MSII'II blink dale r8pllfled and moe for .a.....,... 

b). S1mpling_ blank I e.g., thokl. ~. IMICI flqUipnenl) Clllll ~ Md 111111 X 

3.1 eontr-.~ q&l8lifierl prDWIN. ·I"· ~Rm•t.c~ qwn1ilr; ·a·....,~,_,. in m.lhod blink X 
_,..MOL far orp,;c ar 8boYe ... PQL far~: -u· • .,...,.. ~I,_. life 

be-1M MOL.IDL cr MOAll8diocMmbRl: ·H"-IIyaia done~ .he holding lime 

3.7 Narrme ~planchet ftlllftina tor orou alpha/bet~ NA 

3.1 N.reliw incMMcl, -.ct. and c.,..._ X 

3.9 S.concl COiumrl Cllnlirmllllal\ dllla pnwicMd far methodl8330 (high~) and X 
.,..clcidMIPC8a 



Contract Verification Review (Continued) 

A 0 Calibration and Validation Documentation 
118m Y• Na CclorirnwO 

4.1 GCIMS (11280, 8270, lie.) 

a) 12-llc>l6 -- c:hck provided X 

b) lnilill c;8limion pnwicled X 

.. 
~) Continuing C81ibnolion provlchocl X .. 

d) lntWnel ltandard perfarmtlncol deta ptOIIided X 

a) lnoUurnent run loga provided X 

4.2 GCIHPLC (8330 and 11010) ,...,. 
a) Initial calt,...tion. proviciM ,...,. 

b) ContW!ulng calibnllion pr~Wi~Md AA 

c) ln*l.mllll run 19 prcMdlld AA 

4.3 1-sr-rrice (metallo) 

a) l!'llliel callnlioll prwic»d X 

b) Contnling calilnlion proYicled X 

C) ICP lntarfer..,.,. clwciiMmple dlllll prcMded X 

d) ICP -ial dikAion prD'II<*l X 

a) lns~ru~Mnt run lava providM X 

·U RadioChemistry 

•l lnslrurnent n.on logs provic*l NA 



Contract Verification Review (Concluded) 

6.0 Problem Resolution 

Summarize the fmdinga in the table below. List only samplesllrac:tions for which defiCiencies hlive'been noted. 

~·.:!ian No. ~- Pr~R~ 

_.,.-
/"" 

.. 

~ 
./"" 

L' 
~ 

/ 
/ v 

_/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

w ... deficiencies unr-..1? a v.. )) No 

Baaed on !he revioow, .,_ dala P*:ltage is comp!Wt. . Ji Y .. 

w::T;J-ntr!'~req ... _______ .nddata CCI<Tec:1ion req.-1-aubmittMt. __ _ 

'{ .,.,~,q . ,..£,? ee _,., .. _________ o.~e: ___ _ 

0No 



..... ... _ 

PAGE DELffiERATELY 

NOT SCANNED 

Must·be viewed at the 

Integrated Safety & Security (IS&S) 
Records Center 

For Assistance Call 

844-4688 

April25, 2000 

· . ..:. 



Contract Verification Review (CVR) 

Project Leader ..:.A.::.·.:.;R;:;oybal=-------- Project Name Non-ER Septic Systems Case No. 7223.230 

~No.~~~27.:.;6~2~----------------- ~lub_G~E~L~---------------- SDG No. 9908768 

In the tables below, marl< any information that is missing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of Custody Record and log-In lnfonnatlon I '· 
Une Com lete? Resolved? 
No. Item Yn No lfno ~~lain Yes No 

1.1 All Hems on COC complete • data entry clerlt initialed and datad X 
1.2 Containei\VPelS)correct for analyses requested X 
1.3 Sample volume adequata for I and types of analvses reauested X 
1.4 Preservative correct for analvses requested X 
1.5 Custody records continuoua and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) erose referenced X 

and correct 

1.7 Date samJ)(ea received. X 
u Condition upon receipt information provided X 

2.0 Analytical Laboratory Report 
line Com lete? Resolved? 
No. Item Yes No If no el!J)Iain Yn No 

2.1 Data reviewed slanature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analvsis and acceptance lmils provided CMB LCS ReJllicate) X 
2.4 Matrix sD.'kelmatrlx spike duplicate data provided (if requested) X 
2.5 Detection limits provided; POL and MDUor IDL), MDA and 1..: X 
2.6 ac batch numbers provided X 
2.7 DDutlon factoriprovided and all dilution levels rePOrted X 
2.8 Data reoorted in apDfOJlriate units and usina correct slgnHicant figures X 
2.9 ~fa!~mi::"' analysie uncertainty (2 sigma error) and tracer recovery NA 

f cable reported 
2.10 Narrative provided X 
2.11 TATmet · X Due to huricane Floyd, GEL was !FBnted several 

addtlonal days to the TAT. 
2.12 Hold limes met X 
2.13 Conlractual qualifiers .provided X 
2.14 All reauested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation 
·~ Item Y• No If no, Sample 10 NoJFr.ction(e) and~ 

3.1 """ reporting unlta ~ lor the IT18Irix and meet contraci~Pcified or project-.peclftc X 
re<jUirementa? ~ and IMiala reported n fiPm (rng/llter or mg/I(G)? Tritium reported In 
picocurlee per Ill« wah percent maiatln for eoil ""'PM? Unlta ~between QC l8lnpiM -
and sample data 

3.2 au.ntltation Umit met for al .. mplee X . 
3.3 '-ntcy X 

a) l.atxntory c:onlnll eamplw IICOinCY reported and met lor all eamJ)M 

b) ~ data raported and met far all organic .. rnp~ea analyz..:l by a gas c:hror!III~Y X 
technique 

c) Matrix apike .--..ry data reported and met X 

3.4 Prec;.ion X 
a) Replicate eample precielon reported and met for aU Inorganic and radioc:tlemiHy samf'l-

b) Metrbc spike duplicMe RPD data reported and met for .. cr;oonic MmpM X 

3.5 BWik data X 
a) Method or reagent blank data reportlld and met far all amf'l-

b) Sampling blank (e.g., hid, trip, and .cjuipment) data reported and met X 

3.6 eontr.ctual quallfiera provided: • J" • Mtimatad quantily; •a· -analyta found In INIIhod blank X 
lobow the MDL far organic or abcM the PQL for Inorganic; ·u•. analyle undatect..:l (re.Jita •e 
below the MDL IDl or MDA lredloc:hemicalll; "H" ... nalysla done beyond the holding time 

3.7 Narrative addr- planchet lleming for grou ·~ NA 

t 
3.8 .Nwrative included, correct, and ~· X 

i 

i 3.9 Sacond cotumn.conflmuotlcn data provid..:l tor methoda 8330 (high 101tploa!wa) and X 

' 
peltic:id .... PCBe 
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Contract Verification Review (Continued) 

4 0 Calibration and Validation Documentation 
118m Y• No 

4.1 GCIMS (8260, 8270, etc.) 

a) 1 2-hour 111ne check Pf1l'llc*l X 

b) Initial calilration provided X 

c) Continuing calltntlon pnwiclecl X 

d) Internal standard performance data provided X 

e) lnalrument IV1 loga provided X 

4.2 GC/HPLC (8330 and 8010) NA 

a) Initial ca•bration provided NA 

b) Continuing cafibratlon proo;ided NA 

c) .lnnwnant IV! loge proYidad NA 

4.3 lnorganics (m..tala)" 

•) Initial calibration provided X 

b) ConU>ulng calibnltion provided X 

c) ICP interference chack •mple dllla provided X 

d) ICP serial dilution providad X 

•l lnAument IV1 loge pn>Yided X 

4.4 Radiochemistry 

1) lnsvument run logs providad NA 

Corrmentl 

.. 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which defiCiencies have been noted. 

Somple/Fr.ctioli No. Analysis Problems/Comrnns/RMO~ ---. . 
~ 

------/ 
/ 

/ 
~ 

/ 
v 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

W.. defic:ienciel unreoolved? 0 Y• A No 

Bllld on the review, this data piiC!caglls compl.te. ~ Y• 

If no~proyid ' rrtorr:-rfrr! correction req\lllllt number------ ond data CGtl'eC!ion l'lqUISt -· IUbmltted: __ _ 

Rev" by: ~~ Date:$?· p-p Closed by: _________ Date: ____ _ 

/· ... 



I 

SAMPLE FINDI~GS SUMMARY 

Site: _ __,od(_6...__..-~-""-/_.,_.··:A"". •:...·.....,"'-' --::.'( ..... >_;/:,..__/~~----
AR'COC: Data Classification: -~~· ;:·Jo /7/ c 

.Snmple· DV ·J 

Fraction No. Analysis Qualif~ers Comments 

L v C)LAJ' ./,·;[~( ~c··/" .v.; ~a, I . ..-· ._.. 

. 

Sample No./Fraction No.- This value is located on the Chain of Custody in the ER Sample ld field. 

Analysis - Cse valid test methods pro,·ided below or if the result applies to an individual analyte within a ltst method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers -The entry will be taken from the list of nlid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs modifiCation 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions_CE. EPA6010. EPA6020. EPA '470'1. EPA80158. EPA8081.EPA8260. EPA8260-M3. 
EPA8:Z70 .. HACH_ALK. HACH_ N02. HACH_N03. ;\tEKC_HE. PCBRISC 

- _ ..... , ... ::"' ~ .... .-

Dat~: ___ .s'"":~_h_?_a_.0:.._....:9_y"co--------

.. 



I. HOLDING TIMES/ 
PRESERVATION 

2. CALffiRATIONS 

3. METHOD BI.ANKS 

4. MSIMSD 

S. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

DATA VALJDA1.'-'NSUMMARY: 

IOFSAMPLES: 'I 2.. MATRIX:___,.Si=O"-'"-/ ______ _ 
LAB SAMPLE IDs: <If' o 11 3:-7=----=o=--,------,----------

./ 

./ 

"• .",, .. ~:;E1·c5K:t:r.rn:Ri;::-;o:ccffi'ABor-.L.-'--sitwncwi:'t:NemlPPiffi:.;;:m:r---'L----J.._----~'----"-----'------' 
1 -ESTIMATED UJ -NOT DETECfED, ESTIMATED 

NOT DETECfED R- UNUSABLE 



Memorandum 

Date: 05/20/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: 2 non-ER 
ARICOC: 601344 
Case: 7223.230 
Laboratory: GEL 
SDG: 9901787 

See attached Data Assessment Summary FoimS for supporting documentation on the data review and, 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (SVOC 
EPA8270). All compounds were successfully analyzed. 

No qualifications were applied to SVOC sample data. 

Bolding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria. 

No target ana1ytes were detected above the reporting limit in the method blank. 

Surrogates 

All surrogate recoveries met acceptance criteria. 

Matrix Soike/Matrix Soike Duplicates CMS/MSDl 

The MS/MSD sample analyses met acceptance criteria. 

Intemal Standards 

Internal standard QC acceptance criteria were met.~ 

Laboraton Control Sample/Laboraton Control Sample Duplitate lLCSILCSD) 

LCS/LCSD samples met all acceptance criteria. 



OtberOC 

No field QC samples were submitted with this SDG. 

No other specific issues were identified which affect data quality. 

PJease contact me if you have any questions or comments regarding the review of this package. 



SEMI-VOl .... J'Q..E ORGANICS: Page 1 of 3 
SW-846 • Method 8270 

WROJECf: -~~2....,_ ___ ARCOC N: taO /.3 '1¥ 
.,.,_.;ORATORY: C'rt;.L LABORATORYREPORTN: 'l'?o! 7!7 

REVIEWED BY:~ 
.:;/ --

LCS LCSD ~ 



SEMI-VOI...'\ a1LE ORGANICS: Pagel ol3 
SW 846 - Method 8270 

-'""'ITEJPROJECT: -----,,..::.2=----ARCOC#I: CJ:;?/_$ f' 7'" 
ABORATORY: c;;cc.. LABORATORY REPORT #I: f9c:?/ 7~7 

,,, .. ..,.---.----.-------r---...----r---.---r--.--,--.,.--,--,----,.-,----r'"V-i:i:-r-"-T=-:-:-r--r--r--, 
Eq. F"acld Calib 

RSD/It1 
CCV 
RPD 

BNA CAS II NAME .. Bib 

..ommeuts: 



SEMI-VOLnriLE ORGANICS: Pagel of3 
SW 846 - Method 8270 

BNA CASM NAME 

' BN liH1·9 Clwyoeno 

' BN 117-11-7 hio(l-Eihylhoayl)pillbaliM 

6 BN 117-14-0 Di+odylpblbablo 

'6 BN lOs-99·2 llcm.G(b~ 

'6 BN l07.01-9 Bawl(k)ftuonnlhonc 

6 BN 50-32-1 ilaRG(alP>o-,, BN 193-39-S INiaJo(1,2,3~ 

' BN 53-70-3 Di!loaz(a,b~ 

'6 BN 191-24-2 BaiZD(I,h,i~ 

~~-7 ,,, Ji~lwrtt' "''J'fi'•U.. 
,:s.•s-o I !Y .......... , tac.itl 
'""-s"l·' I bC..:. v I .. t...l.o/ 

Surrootc Real verv Outliers 

Mill RF 

0.70 

0.01 

0.01 

0.70 

0.70 

0.10 

0.50 

0.40 

0.30 

Samole SMC1 SMC:Z SMC3 SMC4 SMCS 

/ 
·~ ~ -1-----

Calib Calib .......... RF llSDIR' 

>.OS <20%/0.99 

.,/ o/ "" 

SMC6 SMC7 SMCI 

SMC 2: 2-Fiuon>l>iphenyt (liN) SMC 3: p-TaP-~14 (liN) 

CCV 
IU'D 

<20% , 

SMC I:N'~(liN) 
SMC 4: l'llmol-45 (A) SMC S: 2·FiuonJs>h-l (A) SMC 6: 2,4,6-1'rillramoP>ono (A) 
SMC 7: 2-2-CblonJpha>ol-44 (A) SMCI: I~ (liN) 

Internal Standard Outliers 

Method 
Blkl LCS LCSD 

" 

.... 

CommeatJ: 

I Samolc 181-- ISI·RT. 182 ..... ISl·RT IS:Hml IS3·RT IS4-arca IS4-RT IS:Hml ISS-RT llkna 

r - f.--

... 1: 1,4-Dichi~(BN) 
IS4:~10(BN) 

-
~~' ... ,____. 

IS 2: Nophthala>HI (BN) 
ISS: ~12 (BN) 

J83:~10(BN) 
IS 6: ,.,.......12 (liN) 

-

LCS 
,. .... 

1!4 F"odd 
IU'D ws MSD MSJU'D Dop Bib Bib RPD 

186-RT 



MEMORANDUM 

Date: 05/20/99 

To: File 

From: Marcia Hilchey 

Subject: Radiometric Data Review and Validation 
' Site: 2 non-ER 
AR/COC: 601344 
Case: 7223.230 
Laboratory: GEL 
SDG: 9901787 

See the attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and anatyzed with accepted procedures and specified methods (gross 
alpha/beta EPA 900.0). All components were successfully analyzed. 

No problems were identified with the data package that result in the qualification of data. 

Holding Tames 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria. 

Laboratory Control Sample Analyses 

The LCS met acceptance criteria. 

No target analytes were detected above the reporting limits in the iDethod blank. 

Matrix Spike Analvsis 

The matrix spike sample was from another SDG. The laboratory case narrative indicated that an 
acceptance criteria were met. No qualifications were applied. 

Replicate 

The laboratory duplicate was from another SDG. The laboratory case narrative indicated that all 
acceptance criteria were met No qualifications were applied. 



Tracer/Carrier Recovery 

All tracer QC acceptance criteria were met 

OtberQC 

No field QC samples were submitted with this ARICOC. 

No other specific issues were identified which affect data·quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



RADIOCit~:.MISTRY: 

·d "TFiPROJECT: 2 aga C/f 
BORATORY· r..../ L 

,,,..rfTIIODS: ?;/I A 

ARCOC #: t;;"Ot.J YY 
LABORATORY REPORT II· "f'J.Ot ll? 7 

nfq~ 

QCEiemcntl Method Rep Eq. 
Field 

Field Sample 
Analyte Blks 

LCS MS RER Blks Dup Blks 
. 

ID Isotope IS/Trace Sample Isotope ISffrace 
RER 

CRITERIA u 20o/o 25'Yo <1.0 u <1.0 u . 50.105 S0-105 
H3 . 
U-238 
U-234 
U-2351236 . 
Th-232 
Th-228 
Th-230 . 
Pu-239/240 
Gross Alpha ./ ./ . 
Nonvolatile Beta ./ / 
Ra226 . 
Ra228 . 
GammaSllec . 
~i~3 . 

. 

. 

~ Method Typical Tracer Ty[!ical Carrier Comments: 

Iso-U Alpha spec U-232 NA 
lso-Pu Alpha spec Pu-242 NA 
lso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Oeamination NA NA 
..... 226 Alpha spec Ba-133 or Ra-225 NA 

··228 Gamma spec Ba-133 NA 

. amma spec LCS conlains: Am-241, Cs-137, and Co-60 



ANALYSIS REO\ T AND CHAIN OF CUSTODY 
Sf:ZODI.C M7t ,, ......... ... 

Batch No. SAR,Wil No. 

r---~--~--~~~~ ~~====~~~----------~ 
DeJ~t. No..WAMscop: tnJ u.tur 
Plqta/TIM M~ ll!l!t Stnclt!J 

PlqKt Name: t 01 N011-ER Sn!IS Field! 
Recanl Center Code: ER/1 2!51PAT 
Logboak Ref. No.: -

Origlrltl To Accompanv Samples, 
Laboratory Coprr (W hilt) 

1• Copy To Accompany Samples, 
Rttum to SMO (llue) 

"""""""' ....... ~ 
SMOA ~ ·' ~ ._.~ L; ••to:S~~ ~ 
SIIPI*f S 0.. --r .0. ICII 5100 MS 0154 

2 .. CoDY SMO Suspense Coprr 
(Yellow) 

:s'" Con Field Cop, (Pink) 



Contract Veriftci.. .)R Review (CVR) 

Project leader ...:R~O:-..:YBA=l=------- Projed Heme NON-ER SITES 

ARICOC No . ...:801::;:..:.:344=.. _____ _ 
Anelytlc8l lab ...;GEL=:.._-------------

1.0 • ... .I. Request and Chain of Custody Record and Log-In Information 
une Com! lllte? 
No. Item Yes No If no exPaln. · 
1.1 All kems on coc complete • dllai entry c:lef1c.lnlllaled end deted X 
1.2 Ccnelner twefsl COfNd ror enatvses reauested X 
1.3 -Simliii volume ldeQUale for I end types of ll'l8meS X 
1.4 PresemiM concl for entlvses X 
1.5 CullociY rac:ords conctnuous end CCimlllete X 
u LAbumale 'DrOYided X 
1.7 0ete Umplea receJved X 
1.11 Cofxlllon IIDOIIIKeid lnfonnltion DrOYided X 

2.0 Analytical Laboratory Report 
Une Cotnlllete? 
No. Item Yes No If rio elellfein 

2.1 OIUI reviewed, siORitUnt X 
2.2 Method reference number(s) CO!nlllete and conect X 
2.3 ac analvsls end limits lliOvldect CMS. LCS LCD} X 

Case No. 7223.230 

SOG No. 8801781 

Reaolved? 
Yes No 

Raolved? 
ves No 

2.4 Malrbc splktlmatnx spike dupllcete dete provkledOf requested) · X SAMPLE FROM ~THER SOG RUN AS MSIMSD 
FOR GROSS .ALPI-WBETA 
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111 tables below, marl< any informalion that is missing or incorrect and gve an explanation. 

1.0 Analysis Request and Chain of Custody Record and Log-In lnfonnatlon 
Line ·Complete? Resolved? 
No. Item Yes No If no, explain Yes No 
1.1 All items on COC complete • data entry clerk initialed and dated X 
1.2 Container tvDe(S) cortect for analyses rtlguested X 
1.3 Sample volume adeQuate for# and types of analyses reauested X 
1.4 Preservative correct for analYses requested X 
1.5 . Cust~ records continuous and complete X 
1.8 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition uj)On rece!llt information provided X 

2.0 Analytical Laboratory Report 
Una Com:Jiete? Resolved?. 
No. Item Yes No If no eXPlain Yes No 

2.1 Data reviewed, slonature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysiS and acceptance limits provided (MB, LCS LCD) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X SAMPLE FROM ANOlliER SDG RUN AS MSIMSD 

FOR GROSS ALPHA/BETA 
2.5 Detection Umits provided' PQL and MDL( or IDL) X 
2.6 QC batch numbers ~vlded X 
2.7 Dilution Factors provided X 
2.8 Data reDOrted uslno correct sio. flO. L2 for org. · 3 for inorgJ X 
2.9 Rad analysis uncertairrty provided (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 

)-<~:! Hold times met X 

~' 
Were contractual qualifiers provided X 
All requested result data provided X 
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3.0 Data Quality Evaluation 

-~ Item Yes No If no, Sample 10 No./Fractlon(s) and Analysis 

Reporting units appropriate for the ll1lllrix and meet contract specified or X 
...,._.., project-spec:ific requirements? lnorganics and metals reported as ppm 

(mgll.iter or mgiKg). Units consistent between QC samples and sample 
data. 

3.2)Quantitation limit met for all samples? X 

.. 

3.3)Accurecy X 
a) Laboretoly control sample accuracy reported and met for all 

samples? 

b) Surrogate data reported and met for aU organic samples analyzed by X 
a gas chromatography tec:hnique? 

c) If requested, matrix spike recavel'f data reported end met . X 

3.4)Preclslon X RAO OUPUCATE FROM ANOTHER SOO 

•> Laboratory control sample precision reported and mat for all 

samples? For rad analysis, sample duplicate precision reported and 

met 

b) If requested, matrix spike duplicate RPD data reported and mill. X 

3.5)Biank data X 
a) Method or reagent blank data reported and met for all samples? .. 

b) Sampling blank (e.g., field, trip, and equipment) data reported and NA 

mat? 

,,.,))Contractual qualifiers provided: "J". estimated quantity; ·s·-analyle found X 
in method blank; ·u·- analyle undetected (results are below the MDL or 

L.. (rad)); "H"-analysis done beyond lhe holding lime. 

.
1 
. ./)Narrative included, correct, and complete? X 



CVR.doc 
4.0 Data Jality Evaluation Continuation 
Summarize the findings in the table below. Ust only samples/fractions for which deficiencies have been noted. 

t'- s.inplel 
Fraction No. Analysis Qualifiers 

Were deficiencies noted. ® Yes (© NO') 
Based on the review, this data package is complete. ~ ® No 

It ne, provide : nonconformance report or correction request number 

Reviewed by: W , P oJ2a f'<> <' & p.... Date: 3-11-99 

"""-·· 

Comments 

and date correction request was submitted ------

Closed by: ------------
Oate: ____ _ 
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Gore-Sorber™ Passive Soil-Vapor Analytical Results (if applicable) 
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. REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
#Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 
#Modules Retrieved: 131 
# Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: ~15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Dateffime Received by Gore: 5117/2002 @2:00PM; 5/24/2002@1 :30PM . By: MM 
Chain of Custody Form attached: ..J 
Chain of Custody discrepancies: None 
Comments: , 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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ANALY71CALPROCEDURES 

W.L. Gore & Associates' Screening Module LaJ:>Oratory operates under the. guidelines of its. Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories", third edition, 1990. 

lnstrumentation consists of state of the art gas chromatographs equipped with mass ·selective detectors, 
coupled with automated thennal desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorPtion tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require 
·no further sample preparation. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5 ).lg BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
50J.lg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compol.Uld, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source · 
reference standard, at a level of lOJ.lg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compoun~ is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded · 
fifteen (15) days from the date of analysis. 

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (Al) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates 
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DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody 
(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the 
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level 
1) or three-level (QA Levell) standard calibration. 

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 

• Soil gas signals reported by this method cannot be identified specifically to soil adsorbed, 
groundwater, and/or free-product contamination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (i.e;, the site is 
known to have groundwater contamination only). 

• QA/QC trip blank modules were provided to document potential exposures that were not 
part of the soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured·and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may 
indicate potential impact to modules other than the contaminant soUrce of interest. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore &. Associates 
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• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the· subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D ·. 
represents module #123456). 

• No target compounds were detected on the trip blanks and/or the method blanks. Thus, 
target analyte levels reported for the field-installed modules that exceed trip and method 
blank levels, and the analyte method detection limit, have a high probability oforiginating 
from on-site sources. 

• A small subset of modules was placed at each of several site locations; therefore no contour 
mapping was performed. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soil gas levels were observed. 

···--·-- --------- ·-- -- -· -- ·------·-- ··-·- ---·.-------------· ·---------·---- ---··--··-·------~-- --- ------ --------·· 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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UNITS 
ll& 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,C13&C15 

KEYTODATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (Cll+Cl3+C15) 
(Diesel Range Alkanes) 

UNDEC undecane 
TRIDEC tridecane 
PENT ADEC pentadecane 
TMBs combined masses of 1,3,5-trirnethylbenzene and 1 ,2,4-trimethylbenzene 
135TMB 1,3,5-trirnethylbenzene 
124TMB' 1,2,4-trirnethylbenzene 
ct12DCE cis- & trans-1 ,2-dichloroethene 
t12DCE trans-1 ,2-dichloroethene 
c12DCE cis-1,2-dichloroethene 
NAPH&2-MN combined masses of naphthalene and 2-methyl naphthalene 
NAPH naphthalene 
2M~N~l! _____________ --· .2.-EJethyl naphthalene 
MTBE - · ----- me!Dyl't=Oillyrether- -
llDCA 1,1-dichloroethane · 
CHC13 chloroform 

111 TCA 1,1 ,1-trichloroetbane 
12DCA 1 ,2-dichloroethane 
CCl4 carbon tetrachloride 

TCE trichloroethene 
OCT octane 
PCE tetrachloroethene 
CIBENZ chlorobenzene · 
14DCB I ,4-dichlorobenzene 

BLANKS 
TBn 
method blank 

unexposed trip blanks, travels with the exposed modules 
QNQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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SITE NAME & LOC.ATlON ·. 

LINE 
41 

1. 
2. 
·3. 

4. 
s. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
111;, 

./ 

18. 
19. 
20. 
21. 
22. 
23. 
24. 

2S. 
26. 
2i. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 

\ }. 

'--,"'40. 

) 
41. 
42. 

MODUl.;E# 

179087 
179088 
179089 
179090 
179091 . V' 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 

179105 / 

179106 
179107 

179108 
179109 
179110 
179111 
179112 
179113 

. 179114 

179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122. 
1'79123 
1:79124 
1'791'2.5 
17917.6 
179127 
179128 

JNSTAUATION 
DATI3Jl1M'E 

RETRIEVAL 
bATE/TIME 

BVIDENCC OF LlQl.lli> 
HYDROCARBONS (L.PH) MODULE IN 

or WATER 
HYDROCARBON ODOR (ch«k one).. COJVJMENTS 
. (C~clc as llpprop1Une} 5-Lrf I 

1--J..PH~. ;;r::-;O;;:;..DO=.R"""""'.;;..;N;;.;..:;,O;.:..NE~.-+-YES~__,.. ..... N_0--1 ~ . &~ 

14/t '3fi2 OS!S' !tJ5·ot·ot.. nKiltl 
I , 0~ Z."Z.. t ( 

~e..3.o 
o'Bqo (;,.!;' _, 

0~€2.. ,v 
ot~2- \ -~ ~;>_b 

. /tJDO ' ·'-4 
jf)(lll -3 
_lplg '-lt ~ 

Jl"Sr ~~ t!JO 
J /"51 
/'2-s~ 

/V/:'7 -"3 
17.':(!1 
1~"1 ll/ 
I'S~1 ~..!)6 -A 
I~ .. E 

J4;;4 -I 
/ _l431 

'V 144o ~/ J_, 
'4/.1.."5/ b t.. 0 it 4 '0 s-1'-D'- "-.,~{j -S 

, I 

I 0~_3. ' , 
r)'l¢b 
CAol 
O~lf.. 

' C&f3/;. " "" -I 
4/'25'/o~ 117.q6· 5 ... ,u .. ot o B12.. -$ 

I "O?S'~ 
O~D'O 

_D_tdto 
oe>ig -..i~l 0 '111 -l 
tJCJIS fJ-u>,oZ. o'f~5 

IJ'tn ' 0'1~1 
0142. 
094-7 l 
OM_~ 

___ , V I o o1... 
. /01.4> s ... ~~v..Ml {~ I 
_M_;) I 

!o51.- 3 
J/{)3 ,v roqJ 
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DATE 

ANALVZED 

5/20/2002 
5/20/2002 
5/20/2002 
5/2012002 
5120/2002 
5/20/2002 
5/20/2002 
5/2012002 
5/20/2002 
5120/2002 
5/20/2002 
5/2012002 
5/2012002 
5120/2002 
5/21/2002 , '1\~ 

~~~ [ 5121/2002 
5121/2002 
5/21/2002 
5/21/2002 
5/21/2002 
512112002 
512112002 
5121/2002 
5/21/2002 
5/21/2002 
5121/2002 
5/21/2002 
5/21/2002 
512112002 
512112002 
512112002 
5121/2002 
512112002 
512112002 
512112002 
512112002 
5121/2002 
512112002 

513012002 
Page: 1 of 12 

SAMPLE 
NAME 
MDL= 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 

. 179108 
179109 
179110 
179111 

•179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 

• 179121 
179122 
179123 
179124 

BTEX, ug BENZ, ug 
0.03 

0.03 nd 
nd nd 
nd nd 

0.02 nd 
0.13 nd 

nd nd 
0.00 nd 
0.00 nd 

nd nd 
nd nd 

0.05 nd 
0.02 nd 

nd nd 
nd nd 

0.06 nd 
0.01 nd 
0.44 nd 
0.01 nd 

nd nd 
0.03 nd 
0.09 nd 
0.06 nd 
0.02 nd 
0.00 nd 

nd nd 
0.04 nd 
0.02 nd 

nd nd 
0.02 nd 

nd nd 
0.09 nd 
0.16 nd 
0.08 nd 
0.33 nd 

.. 0.07 0.05 
nd nd 
nd nd 

0.10 nd 

("'. 
GORE SORBER SCREEN1 '.;y ANALYTICAL RESULTS 

SANDIA NATIONAL LAB~. ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

TOL, U!l EtBENZ, U!l moXYL, un ciXYL, U!l C11, C13, &C15, ug UNDEC,ug 
0.02 0.01 0.01 0.01 0.02 

nd bdl 0.01 0.02 0.51 0.04 
nd nd nd nd 0.53 0.03 
nd nd nd nd 0.35 0.04 
nd ·nd 0.02 nd 0.94 0.06 

0.06 nd 0.05 0.02 0.12 0.03 
nd nd nd nd 0.22 0.04 
nd nd bdl nd 0.33 0.04 
bdl nd nd nd 0.41 0.03 
nd nd nd nd 0.45 0.05 
nd nd nd nd 0.44 0.06 
nd nd 0.03 0.02 0.60 0.04 
nd nd 0.02 nd 0.80 0.04 
nd nd nd nd 0.63 0.05 
nd nd nd nd 0.24 0.04 

0.04 nd 0.02 nd 1.66 0.11 
nd nd 0.01 nd 0.45 0.04 

0.19 0.04 0.17 0.04 1.04 0.11 
nd nd 0.01 nd 0.39 0.04 
nd nd nd nd 0.08 0.04 

0.03 bdl nd nd 0.48 0.03 
0.07 nd 0.02 nd 0.30 0.09 
0.04 nd 0.02 bdl 0.04 0.03 

nd nd 0.02 nd 0.00 bdl 
bdl nd nd nd 0.03 0.03 
nd nd nd nd 0.07 0.04 

0.03 nd 0.01 nd 0.02 0.02 
0.02 nd nd nd 0.02 0.02 

nd nd nd nd 0.09 0.04 
nd nd 0.02 nd 0.09 0.03 
nd nd nd nd 0.05 0.03 

0.07 nd 0.03 nd 1.21 0.05 
0.11 nd 0.05 nd 0.05 0.05 
0.06 nd 0.01 nd 0.06 0.04 
0.21 nd 0.09 0.03 0.12 0.07 

nd nd 0.02 nd 0.05 0.04 
nd nd nd nd 0.05 0.03 
nd · · nd nd nd 0.00 bdl 

0.08 nd ·0.02 nd 0.05 . 0.04 

No mdlls available for summed combinations of anatytes. In summed 
. oolumns (eg., BTEX), the reported values should be considered 

ESTIMATED If any oUhe Individual compounds were reported as bdl. 

TRIDEC,ug PENTADEC, ug 
0.01 0.02 
0.02 0.45 
0.02 0.48 
0.02 0.29 
0.03 0.85 
0.04 0.05 
0.01 0.17 
0.01 0.28 
0.01 0.37 
0.06 0.34 
0.05 0.33 
0.02 0.53 
0.02 0.74 
0.01 0.57 
0.03 0.18 
0.21 1.33 
0.03 0.38 
0.05 0.89 
0.01 0.34 
0.02 0.03 
0.03 0.43 
0.12 0.10 
0.01 bdl 

bdl bdl 
bell bdl 

0.01 0.02 
bdl bdl 
bdl bdl 

0.02 0.03 
0.03 0.03 
0.02 bdl 
0.32 0.85 

bell "bdl 
0.02. bdl 
0.03 0.02. 
0.02 bdl 
0.01 bdl 

nd bdl 
0.01 bdl 

\ .7 -

TMBs ug 

0.06 
0.00 
0.00 
0.04 
0.03 

. 0.00 
nd 
nd. 

O.oo, 
0.06 1 

0.03 
0.00 
0.()0 

rid 
0.001 
0.00· 
0.04 
0.00 
0.00 
0.00 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

nd 
0.00 
0.00 
0.00 
0.00 
0.00 

nd 
nd 
nd 

CCT_CCXrpt 
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SAMPLE 
NAME 124TMB, ug 135TMB, ug 
MDL= 0.03 0.02 

179087 0.06 bdl 
179088 bdl bdl 
179089 bdl bdl 
179090 0.04 bdl 
179091 0.03 bdl 
179092 bdl nd 
179093 nd nd 
179094 . nd nd 
179095 . bdl nd 
179096 0.06 bdl 
179097 0.03 bdl 
179098 bdl nd 
179099 bdl nd 
179100 nd nd 
179101 bdl bdl 

If'~ { 
'1l1 p;i 
) \\) 

179102 bdl . nd 
179103 0.04 bdl 
179104 bdl nd 
179105 bdl nd 
179106 bdl bdl 
179107 0.04 bdl 
179108 bdl bdl 
179109 bdl nd 
179110 bdl nd 
179111 bdl nd 
179112 bdl bdl 
179113 bdl nd 
179114 bdl bdl 
179115 bdl nd 

- 179116 nd nd 
179117 bell nd 
179118 . bdl nd 
179119 bdl bdl 
179120 bdl bdl 
179121 bdl bdl 
179122 nd nd 
179123 nd nd 
179124 nd nd 

5130/2002 
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ct12DCE, UQ 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd. 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREEf'l ... v '... .1/EY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARDTARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #1 0960025 

t12DCE, UQ c12DCE, ua NAPH&2-MN, ua NAPH, ua 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd nd 0.11 0.06 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.15 0.10 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.56 0.34 0.23 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.10 0.04 0.06 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.09 0.07 0.02 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd 0.02 0.02 bdl 
nd .nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 

MTBE, ug 11DCA, ug 
0.04 0.04 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd · nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

nd nd nd 0.00 nd bdl - nd nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd nd 0.00 nd 
nd nd 0.00 nd 
nd nd 0.02 -0.02 
nd nd 0.00 nd 
nd nd nd nd 
nd nd 0.00 nd 

No mdl is available for summed combinations of analytes. In summed 
. columns (eg., BTEX), the reported values sho_uld be considered · 

ESTIMATED If any of the individual compounds were reported as bdl. 

bdl nd nd 
bdl nd nd 
bdl nd nd 
bdl nd nd 
nd nd nd 
bdl nd nd 

--·--

111TCA, ug 12DCA, ug 
0.02 0.02 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.03 nd 
.nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
.nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.03 nd 
bdl nd 
nd nd 
nd nd 
nd nd 
nd nd 

CCT_CCXrpt 
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SAMPLE 
NAME 
MDL=. 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094. 
179095 
179096 
179097 
179098 
179099 
179100 

~"' LJ- P;;v 
<:) \\j . 

~._t { 
179101 
179102 
179103 
179104 
179105 
179106 - 179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 

. 179118 
179119 
179120 
179121 
179122 
179123 
179124 

5/30/2002 
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TCE, ug 
0.02 
0.78 
0.22 
0.21 
0.13 
0.09 

nd 
nd 

0.09 
nd 

0.05 
bdl 
bdl 

0.04 
0.12 
0.04 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.14 
2.52 
0.30 
0.43 
2.71 
1.74 
2.50. 
7.82. 

11.48 
4.17 

14.22 
bell 

OCT, ug PCE, ug 
0.02 0,01 

nd 0.03 
nd 0.02 
nd 0.03 
nd 0.02 

0.20 0.04 
nd 0.23 
nd 0.03 
nd 0.33 
nd 0.63 
nd · 0.41 
nd .0.56 
nd 0.24 
nd 0.40 
nd 0.22 
nd 0.14 

· nd 0.05 
0.18 0.03 

nd nd 
nd 0.01 
nd 0.05 
nd 0.06 
nd. 0.02 
nd 0.02 
nd 0.02 
nd 0.03 
nd nd 
nd 0.03 

.0.07 0.09 
nd 0.06 
nd 0.02 
nd 0.10 
nd 0.33 
nd · 0.88 

0.13 0.39 
nd 0.31 
nd 0.06 
nd 0.24. 

0.09 1.72 

140GB, ug 
0.01 
0.02 

nd 
nd 
nd 
bdl 
nd 
nd 
nd 
nd 
nd 
nd · 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
rid 
nd 

GUKt: ::>UKI;jt:K t>liKt:t:f\1 ... ...;;'~ .Vt:Y ANAL Y 11\.iAL Kt::>ULI;:, 

SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORCER #1 0960025 

CHCI3 ug CCI4, ug CIBENZ, ug 
0.03 0.03 0.01 

bdl nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd! 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd l")d 
nd nd nd 
nd nd nd 
nd nd nd 
nd . nd nd 
nd nd . nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 

·-

No mdlls available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED· if any of the individual compounds YJere reported as bdl. 
CGT_CCXrpt 



TIC - SITE CCT - PRODUCTION ORDER 11096002~ 
In Numerical Order 

f"""""~ 

~.,~ JOOOO 

600000 

400000 

200000 

0 
Time-> o.ko "'1.00 1.50 2.00 2.so 3.00 3.so 4.00 
f'.bundance 

800000 

600000 

400000 

200000 

0 
nme--> 0.50 1.00 1.so 2.00 2.50 3.00 3.so 4.00 
Abundance 

800000 

600000 

400000 

200000 

0 
lnme->· ·o.so 1.00 1.50 2.00 2.so 3.00 3.so 4.00 
~bundance 

TIC: 1790988.0 

4.So 5.00 5.so 6.00 
TIC: 1790995.0 

4.50 5.00 5.5o s.bo 
TIC: 1791005.0 

4.So 5.00 5.5o 6.00 
TIC: 1791015.0 

--- - -- -· ··---- ··-·-- ---------------· ···--- --··- ·--- .... 

800000 

600000 

400000 

200000 
... 

0 
.... 

nme--> 0.50 1.00 1.50 2.00 2.So 3.00 3.So 4.00 4.So 5.00 s.so 6.00 
Abundance TIC: 1791028.0 · 

800000 1>~ ~tt'S lPBl---

600000 

400000 

200000 

0 .. 
tnme-> O;So 1.00 1.so 2.00 2.so 3.00 3.So 4.00 4.So 5.00 s.so 6.00 

! 

.. 

J 1 j 

a. so 7.00 7.50 8.00 B.So 9.00 9.So 

l A 
s.so 7.00 7.50 8.00 B.So 9.00 9.50 

·' 

-"" L 

6.So 7.00 7.50 e.bo a.so 9.00 9.50 
.. 

----- --
_ _. ____ 

•. 

l 
~ ~ ..A-

s.so 7.00 7.So · a.bo B.SO 9.00 9.So 

-• _!' ...:1 

6.so 7.00 7.so a.bo e.5o 9.00 9.50 
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In'Numerical Order 

rundance 
TIC: 1791035.0 

)>$.> .srre tt:e 2.-0000 

600000 

400000 

200000 

0 1\_ A l 

Time-> O.So 1.00 1.50 2:oo 2.50 3.00 3.so 4.00 4.so 5.00 5.So 6.00 
f6.bundance TIC: 1791045.0 

- 'l> .$$ StTE t&B:z.... 
800000 

600000 

40oo00 

200000 

0 
!Time-> o.5o 1.00 1.50 2.00 2.so 3.00 3.50 4.00 4.so 5.00 s.so 6.00 
~undance TIC: 1791058.0 

800000 ~> $(TS- (£e:z.,.. 

600000 

400000 

200000 

..lL 

6.so 7.00 

s.so 7.00 

0 
:nme-; 0.00 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.00 5.00 5.So 6.00 .· 6.SO 7.00 
~undance TIC: 1791068.0 

800000 ,:)$$ $t'fl!f tCBz.-. 

600000 

400000 

200000 

0 
nme-> O.So 1.00 1.so 2.00 2:so 3.00 3.5o 4.00 4.so -5.00 5.50 6.00 6.50 7.00 
Abundance TIC: 1791078.0 

800000 

sooooo·. 

400000 

' 200000 

0 
M_ _AJ I. 

t!lme-> o.so 1.00 1~So 2.00 2.So 3.00 3.so 4.00 4.So 5.00 s.ho 6.00 e.so 7.00 

'· 

l i l J.. 
1.so 8.00 8.SO 9.00 e.so 

j A 

7.5o 8.00 8.50 9.00 9.00 

l 
7.So 8.00 8.50 9.00 9.So 

l 1." l 

7.So 8.00 B.So 9.00 9.So 

J.. l ~ 
7.So 8.00 a.5o 9.00 9.50 
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DSS SITE 1082: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1082, the Building 6620 Septic System, Operable Unit 
(OU) 1295, at Sandia National Laboratories/New Mexico (SNUNM}, consisted of a 500-gallon 
septic tank connected to a single seepage pit, and a drainfield consisting of six 50-foot long 
drainlines. The site is located in the northeastern portion of SNUNM Technical Area (TA}-111 on 
land that is owned by Kirtland Air Force Base (KAFB) and leased to the U.S. Department of 
Energy (DOE). Available information indicates that Building 6620 was constructed in 1958 
(SNUNM March 2003}, and it is assumed that the septic system was also constructed at that 
time. As of June 1991, Building 6620 was-connected to an extension of the City of 
Albuquerque (COA) sanitary sewer system (Jones June 1991 ), and it is assumed that the 
Building 6620 septic system was abandoned by then. 

Environmental concern about DSS Site 1 082 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COCs found at similar test facilities. 

No springs or perennial surface-water bodies are located within two miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990}. Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. During most rainfall events, 
precipitation quickly infiltrates the soil at DSS Site 1082. However, virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration from 95 to 99 
percent of the annual rainfall. Most of the area immediately around DSS Site 1082 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 

DSS Site 1082 lies at an average elevation of approximately 5,407 feet above mean sea level 
(amsl). The water-table elevation is approximately 4,920 feet amsl beneath this site, so depth 
to groundwater is approximately 487 feet below ground surface (bgs), and the nearest 
groundwater monitoring wells are those installed around the Mixed Waste Landfill (MWL) in the 
northern part of TA-111. These wells are located approximately 1,600 to 2,500 feet northwest of 
the site. Based upon data from these nearby MWL monitoring wells, the groundwater beneath 
the site occurs in unconfined conditions in essentially unconsolidated silts, sands, and gravels. 
The nearest production wells are north of the site and include KAFB-4 and KAFB-11, which are 
approximately 3.4 and 3.8 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 
SAP) (SNUNM October 1999) and "Field Implementation Plan [FIP], Characterization of 
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Non-Environmental Restoration [ER] Drain and Septic Systems" (OU 1295 FIP) (SNUNM 
November 2001) identified the site-specific sample locations, sample depths, sampling 
procedures, and analytical requirements for this and many other DSS sites. The DOOs outlined 
the Quality Assurance (QA)/Quality Control (QC) requirements necessary for producing 
defensible analytical data suitable for risk assessment purposes. The baseline sampling 
conducted at DSS Site 1082 was designed to: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever actually existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, and would not, need initial shallow investigation 
work as required by NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1082 was effluent discharged to the environment from 
both the drainfield and seepage pit at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

Number of Sample Sampling 
DSS Site 1 082 Potential COC Sampling Density Location 

Sampling Areas Source Locations (samples/acre) Rationale 
Soil beneath the Effluent 3 NA Evaluate potential 
septic system discharged to the COG releases to 
drainfield environment from the environment 

the drainfield from effluent 
discharged from 
the drainfield 

Soil beneath the Effluent 1 NA Evaluate potential 
septic system discharged to the COG releases to 
seepage pit environment from the environment 

the seepage pit from effluent 
discharged from 
the seepage pit 

COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
DQO = Data quality objective. 
NA = Not applicable. 

The baseline soil samples were collected at four locations across DSS Site 1082. 
Samples collected from two depth intervals in each of the three drainfield boreholes were 
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identified as 6620-DF1-BH1-5 and 10 through 6620-DF1-BH3-5 and 10. Samples from the 
two depth intervals in the single borehole drilled beneath the seepage pit were identified as 
6620-SP1-BH1-14 and 19. The samples were collected with a Geoprobe™ drilling rig from two 
3-foot-long sampling intervals at each boring location. Drainfield sampling intervals started at 
5 and 10 feet bgs in each of the drainfield borings, and 14 and 19 feet bgs in the single 
seepage pit boring. The soil samples were collected using the same procedures utilized at 
numerous other OU 1295 sites, and in accordance with procedures described in the OU 1295 
SAP and FIP. 

Table 2 summarizes the types of confirmatory and QNQC samples collected at the site, and 
the laboratories that performed the analyses. 

The DSS Site 1082 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha and beta activities. The 
samples were analyzed by an off-site laboratory (General Engineering Laboratories, Inc. 
[GEL]), and the on-site SNUNM ER Chemistry Laboratory and Radiation Protection Sample 
Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and data quality 
requirements from the OU 1295 SAP and FIP. 

QNQC samples were collected during the baseline sampling effort according to the ER Project 
Quality Assurance Project Plan. The QNQC samples consisted of two trip blanks (for VOCs 
only), two field duplicates, and one set of equipment blanks. No significant QNQC problems 
were identified in these samples. 

All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to "Data Validation Procedure for 
Chemical and Radiochemical Data" SNUNM ER Project Analytical Operating Procedure 00-03, 
Rev. 0 (SNUNM December 1999). The data validation reports are presented in the associated 
DSS Site 1082 no further action (NFA) proposal. The gamma spectroscopy data from the 
RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," Procedure 
No: RPSD-02-11, Issue No: 02 (SNUNM July 1996}. The gamma-spectroscopy results are 
presented in the NFA proposal. The reviews confirmed that the analytical data are defensible 
and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1082 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the OU 1295 SAP and FIP 
identified the sample locations, sample density, sample depth, and analytical requirements. 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1082 

Sample Type VOCs 
Confirmatory 8 
Duplicates 0 
EBs and TBs (VOCs only) 3 
Total SamQies 11 
Analytical Laboratory ERCL, GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
8 8 
0 1 
0 1 
8 10 

GEL GEL 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Environmental Restoration Chemistry Laboratory. 
= General Engineering Laboratories, Inc. 
=High explosive(s) 
= Polychlorinated biphenyl. 
=Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
=Trip blank. 
=Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radio nuclides 
8 8 8 8 8 
0 0 1 1 0 
0 0 0 1 0 
8 8 9 10 8 

ERCL ERCL GEL GEL RPSD 
- ------

Gross 
Alpha/Beta 

Activity 
8 
0 
0 
8 

GEL 

~ 
VJ 
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> 
VJ 
VJ 
1:!1 
VJ 
VJ 
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The sample data were subsequently used to develop the final conceptual model for DSS 
'""' Site 1082 which is presented in Section 2.5 of the associated NFA proposal. The quality of the 

data specifically used to determine the nature, migration rate, and extent of contamination are 
described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS Site 
1 082 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha and 
beta activities. The analytes and methods listed in Tables 2 and 3 are appropriate to 
characterize the COGs and any potential degradation products at DSS Site 1082. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 082 was deactivated in the early 1990s when Building 6620 
was connected to an extension of the COA sanitary sewer system. The migration rate of COGs 
that may have been introduced into the subsurface via the septic system at this site was 
therefore dependent upon the volume of aqueous effluent discharged to the environment from 
this system when it was operational. Any migration of COGs from this site after use of the 
septic system was discontinued has been dependent predominantly on precipitation, although it 
is highly unlikely that sufficient precipitation has fallen on the site to reach the depth at which 
COGs may have been discharged to the subsurface from this system. Analytical data 
generated from the soil sampling conducted at the site are adequate to characterize the rate of 
COC migration at DSS Site 1082. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from boreholes drilled at four locations 
beneath the effluent release points and areas (seepage pit and drainfield) at the site to assess 
whether releases of effluent from the septic system caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 5 and 1 0 feet bgs in the 
drainfield area, and 14 and 19 feet beneath the seepage pit. Sampling intervals started at the 
depths that effluent discharged from the drainfield drain lines and seepage pit would have 
entered the subsurface environment at the site. This sampling procedure was required by New 
Mexico Environment Department (NMED) regulators, and has been used at numerous DSS 
type of sites at SNUNM. The baseline soil samples are considered to be representative of the 
soil potentially contaminated with the COGs at this site, and are sufficient to determine the 
vertical extent, if any, of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS Site 
1082 NFA proposal describes the identification of COGs and the sampling that was conducted 
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Table 3 
Summary of Data Quality Requirements 

Analytical Data Quality 
Methoda Level GEL ERCL RPSD 

VOCs Defensible 2 samples 6 samples None 
EPA Method 8260 
SVOCs Defensible 8 samples None None 
EPA Method 8270 
PCBs Defensible 8 samples None None 
EPA Method 8082 
HE Compounds Defensible None 8 samples None 
EPA Method 8330 
RCRA metals Defensible None 8 samples None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 8 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 8 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 8 samples 
Radionuclides 
Gross Alpha/Beta Activity Defensible 8 samples None None 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s) 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

in order to determine the concentration levels of those COCs across the site. Generally, COCs 
that were evaluated in this risk assessment included all detected organics and all inorganic and 
radiological COCs for which samples were analyzed. If the detection limit of an organic 
compound was too high (i.e., could possibly cause an adverse effect to human health or the 
environment), the compound was retained. Nondetected organics not included in this 
assessment were determined to have sufficiently low detection limits to ensure protection of 
human health and the environment. In order to provide conservatism in this risk assessment, 
the calculation used only the maximum concentration value of each COC found for the entire 
site. The SNUNM maximum background concentration (Dinwiddie September 1997) was 
selected to provide the background screen listed in Tables 4 through 7. 

Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs evaluated 
for inclusion in the risk assessment consisted of inorganic and organic compounds; however, 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1082 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM BCF 

Concentration Concentration Background (maximum 
coc (mg/kg) (mg/kg)a Screening Value? aquatic) 

Arsenic 3.8 4.4 Yes 44c 
Barium 210 J 214 Yes 17Qd 
Cadmium 0.19 0.9 Yes 64C 
Chromium, total 12 15.9 Yes 16C 
Chromium VI 0.0699 J 1 Yes 16C 
Cyanide o.o7e NC Unknown NC 
Lead 6.7 11.8 Yes 49c 
Mercury 0.022e <0.1 Unknown 5,5QQC 
Selenium 0.59 J <1 Unknown soot 
Silver _Q._Qgg:_ -L-- <1 Unknown 0.5c 

Note: Bold indicates the COGs that failed the background screening procedure and/or are bioaccumulators. 
8 From Dinwiddie (1997) Southwest Supergroup. 
bNMED (March 1998). 
cyanicak (March 1997). 
dNeumann (1976). 
eparameter was not detected. Concentration is 0.5 detection limit. 
1Callahan et al. (1979). 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
K0w = Octanol-water partition coefficient. 
Log =Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 

= Information not available. 

Log K0w 
(for organic 

COCs) 
-
-
-
-
-
-
-
-
-
-

Bioaccumulator?b 
(BCF>40, Log 

Kow>4) 

Yes 
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No 
No 
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No 
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Table 5 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1082 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log K0w 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM BCF Log K0w 

Concentration Concentration Background (Maximum (for Organic 
coc (mg/kg) (mg/kg)8 Screeninq Value? Aquatic) COCs) 

Arsenic 3.8 4.4 Yes 44C -
Barium 210 J 214 Yes 170d -
Cadmium 0.19 0.9 Yes 64C -
Chromium, total 12 15.9 Yes 16C -
Chromium VI 0.017e 1 Yes 16C -
Cyanide 0.07e NC Unknown NC -
Lead 5.8 11.8 Yes 49C -
Mercury 0.021e <0.1 Unknown 5,5ooc -
Selenium 0.46J <1 Unknown 8001 -
Silver <1 Unknown 0.5c --'-~ O.Q2_1: _ --- -- - - ---- --- ------

Note: Bold indicates the COCs that failed the background screening procedure and/or are bioaccumulators. 
aFrom Dinwiddie (1997) Southwest Supergroup. 
bNMED (March 1998). 
cyanicak (March 1997). 
dNeumann (1976). 
eparameter was not detected. Concentration is 0.5 detection limit. 
1Callahan et al. (1979). 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
Kow 
Log 
mg/kg 
NC 
NMED 
SNUNM 

= Octanol-water partition coefficient. 
=Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Bioaccumulator?b i 
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Log K0w>4) ! 

Yes I 
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Table 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1082 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Activity Less Than or 

Maximum BCF Is COCa Background Equal to the Applicable 
Activity Activity SNUNM Background (Maximum Bioaccumulator?b 

coc (pCi/g) __ (pCifgJa Screening Value? Aquatic) 
Cs-137 NO (0.037) 0.079 Yes 3,oooc 
Th-232 0.73 1.01 Yes 3,oooc 
U-235 NO (0.249) 0.16 No 9ooc 
U-238 NO (3.65) 1.4 No 9ooc 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), Southwest Supergroup. 
bNMED (March 1998). 
csaker and Soldat (1992). 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND ( ) =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 

Table 7 

(BCF >40) 

Yes 
No 

Yes 

Yes 

Radiological COCs for Ecological Risk Assessment at DSS Site 1 082 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Activity Less Than or 

Maximum Background Equal to the Applicable BCF Is COCa 

Activity Activity SNUNM Background (Maximum Bioaccumulator?b 

coc (pCi/g) (pCi/g)a Screening Value? Aquatic) (BCF >40) 

U-235 NO (0.249) 0.16 No 9QQC Yes 

U-238 NO (3.65) 1.4 No 9QQC Yes 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), Southwest Supergroup. 
bNMED (March 1998). 
csaker and Soldat (1992). 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
ND ( ) = Not detected, above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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only inorganic compounds were included in the risk assessment as no organic compounds were 
detected. 

Tables 4 and 5 list the nonradiological COCs for the human health and the ecological risk 
assessments at DSS Site 1082, respectively. Tables 6 and 7 list radiological COCs for 
the human health and ecological risk assessments, respectively. All tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses Tables 4 and 6 while Sections Vll.2 and Vll.3 discusses Tables 5 and 7. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1082 were to the subsurface soil resulting from the 
discharge of waste water from the Building 6620 septic system to the seepage pit and 
drainfield. Wind, water, and biota are natural mechanisms of COC transport from the primary 
release point. Because the discharge of waste water was to the subsurface, wind and surface 
water are considered to be of low significance as transport mechanisms at this site. 

Water at DSS Site 1082 is currently received as precipitation (approximately 8.1 inches 
annually [NOAA 1990]). Precipitation will either evaporate at or near the point of contact, 
infiltrate into the soil, or form runoff. Infiltration at the site is enhanced by the sandy texture of 
the soil. However, because it is estimated that 95 to 99 percent of the annual precipitation in 
this area is lost through evapotranspiration, the depth of percolation of this water into the soil is 
limited and the potential for further downward movement of COCs through leaching is low. 
Because groundwater at this site is greater than 487 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

COCs can enter the food chain through uptake by plant roots. COCs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, COCs can be transported from the 
site by the movements of the organisms that contain them, or by other surficial transport 
mechanisms. However, because DSS Site 1082 occupies only a very small area (less than 1 
acre) with limited vegetation cover, food chain transport is expected to be of low significance at 
this site. 

All COCs at DSS Site 1082 are inorganics, including both radiological and nonradiological 
analytes. The nonradiological COCs are elemental in form and are not considered to be 
degradable. Transformations of these inorganic analytes could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Radiological COCs will undergo 
decay to stable isotopes or radioactive daughter elements. However, because of the long half
lives of the radionuclides, the aridity of the environment at this site, and the lack of potential 
contact with biota, none of these mechanisms is expected to result in significant losses or 
transformations of the inorganic COCs. 

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1082. COCs 
at this site include radiological and nonradiological inorganic analytes. For the reasons detailed 
above, wind, surface water, and biota are considered to be of low significance as potential 
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Table 8 
Summary of Fate and Transport at DSS Site 1 082 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic System 

transport mechanisms at this site. The potential for transformation of nonradiological inorganics 
is low, and loss through decay of radiological COGs is insignificant because of their long half
lives. 

VI. Human Health Risk Assessment 

V1.1 Introduction 

Human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics 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 COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure. 
The screening procedure compares the maximum concentration of the COC to an 
SNUNM maximum background screening value. COCs that are not eliminated during the 
first screening_procedure are carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced tor 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 tor nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction only occurs when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED and the DOE to determine whether further evaluation, 
and potential site cleanup are required. Nonradiological COG 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. 
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V1.2 Step 1 . Site Data 

Section I provides the description and history for DSS Site 1 082. Section II presents a 
comparison of results to DOOs. Section Ill discusses the nature, rate, and extent of 
contamination. 

Vl.3 Step 2. Pathway Identification 

6/24/2003 

DSS Site 1082 has been designated a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is consi!=lered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust. Soil ingestion is 
included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential exposure of the receptor to contaminated soil. 
No water pathways to the groundwater are considered; depth to groundwater at DSS Site 1082 
is approximately 487 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1 082. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

Step 3, the background screening procedure, is discussed in this section. The procedure 
compares the maximum COG concentration to the background screening level. The method 
and results are described below. 

V1.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4 and was used to calculate risk attributable 
to background (Table 12). Only the COGs that were detected above their respective SNUNM 
maximum background screening levels or did not have either a quantifiable or a calculated 
background ~creening level were considered in further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
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did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that did not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 6 show DSS Site 1082 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, four constituents did not have quantified 
background screening concentrations; therefore it is unknown if these COGs exceeded 
background. 

For the radiological COGs, two constituents had MDA values greater than their respective 
backgrounds (U-235 and U-238). These values were conservatively used in the risk 
assessment. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 9 (nonradiological) and 10 (radiological) list the COGs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COGs in Table 9 were from the Integrated Risk Information System (IRIS) (EPA 
2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000). Dose conversion factors (DCF) used in determining the excess TEDE values for 
radiological COGs 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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 
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Table 9 
Toxicological Parameter Values for DSS Site 1082 Nonradiological COCs 

RfDO RfDinh SFO SFinh 
coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d~)- 1 lmg/kg-day)-1 

Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-5° M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPAweight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D = Not classifiable as to human carcinogenicity. 
0Toxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
eToxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal adsorption coefficient. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
mg/kg-day-1 =Per milligram per kilogram day. 
NMED = New Mexico Environmental Department. 
RfDinh = Inhalation chronic reference dose. 
Rf00 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 

0 
= Oral slope factor. 
= Information not available. 
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Table 10 
Toxicological Parameter Values for DSS Site 1082 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SFO SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

aFrom Yu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 =Oral (ingestion) slope factor. 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential nonradiological COGs and associated background for industrial and residential land 
uses. The increinental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 shows the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For radiological 
COGs, the coded equations provided in RESRAD computer code are used to estimate the 
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 is industrial for this site, risk and TEDE values for a 
residential land use scenario are also presented. 
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V1.6.2 Risk Characterization 

Table 11 shows an HI of 0.00 for the DSS Site 1082 nonradiological COGs and no quantifiable 
estimated excess cancer risk for the designated industrial land use scenario. The numbers 
presented included exposure from soil ingestion, dermal contact, and dust inhalation for 
nonradiological COCs. Table 12 shows no quantifiable HI or estimated excess cancer risk for 
the designated industrial land use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated for an individual on the site, 
which resulted in an incremental TEDE of 6.8E-2 millirem (mrem) per year (yr). In 
accordance with EPA guidance found in Office of Solid Waste and Emergency Response 
Directive No. 9200.4-18 (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 DSS Site 1082 
for the industrial land use is well below this guideline. The estimated excess cancer risk is 
6.4E-7. 

For the residential land use scenario nonradioactive COGs, the HI is 0.00 and there was no 
quantifiable estimated excess cancer risk (Table 11 ). The numbers in the table included 
exposure from soil ingestion, dermal contact, and dust inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico to be eroded 
and for dust to be subsequently present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 12 shows that for the DSS Site 1082 associated background constituents, there was no 
quantifiable HI or estimated excess cancer risk. 

For the radiological COGs, the incremental TEDE for the residential land use scenario is 
1.7E-1 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 082 for the residential land use scenario is well below 
this guideline. Consequently, DSS Site 1082 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 1.9E-6. The excess cancer risk from 
the nonradiological COCs and the 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, "Establishment of Cleanup Levels for CERCLA Sites with 
Radioactive Contamination" (EPA 1997b). This summation is tabulated in Section V1.9, 
"Summary." 

V1.7 Step 6. Comparison of Risk Values to Numerical Guidelines. 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. 
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Table 11 
Risk Assessment Values for DSS Site 1082 Nonradiological COCs 

Maximum 
Concentration 

coc (mg/kg) 
Cyanide O.O?b 
Mercury 0.022b 
Selenium 0.59 J 
Silver 0.022b 

Total 

aFrom EPA (1989). 
bMaximum concentration was 0.5 detection limit. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 

Industrial Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 
0.00 -
0.00 -
0.00 -
0.00 -

0.00 -

EPA =U.S. Environmental Protection Agency. 
J = Concentration is an estimate. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 12 

Residential Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 
0.00 -
0.00 -
0.00 -
0.00 -

0.00 -

Risk Assessment Values for DSS Site 1082 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentration a Hazard Cancer 
coc (mg/kg) 

Cyanide NC 
Mercury <0.1 
Selenium <1 
Silver <1 

Total 

aFrom Dinwiddie (1997), Southwest Supergroup. 
bFrom EPA (1989). 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 

Index 
-

-
-
-

-

EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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-
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Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
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- -
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For the industrial land use scenario nonradiological COGs, the HI is 0.00 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]). There was no quantifiable 
excess cancer risk. NMED Guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and the 
residential land use scenarios. Assuming the industrial land use scenario, there was no 
quantifiable HI or excess cancer risk for nonradiological COGs. Incremental risk is determined 
by subtracting risk associated with background from potential COG 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 are assumed to have a hazard quotient (HQ) of 0.00. Incremental HI is 0.00 and 
there was no quantifiable estimated incremental cancer risk for the industrial land use scenario. 
These incremental risk calculations indicate insignificant risk to human health from 
nonradiological COGs considering an industrial land use scenario. 

Incremental TEDE is 6.8E-2 mrem/yr for radiological COGs in the industrial land use scenario, 
which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental estimated 
excess cancer risk is 6.4E-7. 

The calculated HI for the residential land use scenario nonradiological COGs is 0.00, which is 
below the numerical guidance. There was no quantifiable excess cancer risk. NMED Guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001 ); thus the excess cancer risk for this site was below the suggested acceptable risk value. 
There was no quantifiable HI or excess cancer risk for background concentrations of 
nonradiological COGs. The incremental HI was 0.00 and there was no quantifiable estimated 
incremental cancer risk for the residential land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COGs, considering 
a residential land use scenario. 

The incremental TEDE for a residential land use scenario from the radiological components is 
1.7E-1 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 1.9E-6. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1082 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the OU 1295 SAP (SNUNM 
October 1999) and FIP (SNUNM November 2001 }, and the DQOs contained in these two 
documents are appropriate for use in risk assessments. The data from soil samples collected 
at effluent release points are representative of potential COG releases to the site. The 
analytical requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1082. 

Because of the location, history, and future land use of the site (DOE et al. September 1995), 
there is low uncertainty in the land use scenario and the potentially affected populations that 
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were considered in performing the risk assessment analysis. Because the COGs are found in 
near-surface soils, and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 9 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 
1997a), and the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000). Where values are not provided, information is not available from the 
HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for Development of 
Soil Screening Levels (NMED December 2000), the Risk Assessment Information System 
(ORNL 2003) or the EPA regions (EPA 2002a, 2002b, 2002c). Because of the conservative 
nature of the RME approach, uncertainties in toxicological values are not expected to change 
the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the human health acceptable 
range for both the industrial and residential land use scenarios compared to established 
numerical guidance. 

For radiological COGs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land use scenarios are within guidelines and are a 
small fraction of the estimated 360 mrem/yr received by the average U.S. population (NCRP 
1987). 

The overall uncertainty in all of the steps in the risk assessment process is considered not 
significant with respect to the conclusion reached. 

V1.9 Summary 

DSS Site 1 082 has identified COGs consisting of some inorganic 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 included soil ingestion, 
dermal contact, and dust inhalation for chemical COGs and soil ingestion, dust inhalation, and 
direct gamma exposure for radionuclides. The same exposure pathways were applied to the 
residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
non radiological COGs show that for the industrial land use scenario the HI (0.00) is significantly 
less than the accepted numerical guidance from the EPA. There was no quantifiable estimated 
excess cancer risk. 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 HI is 
0.00, and there was no quantifiable incremental excess cancer risk for the industrial land use 
scenario. Incremental risk calculations indicate insignificant risk to human health for the 
industrial land use scenario. 
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Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. There was no quantifiable estimated excess 
cancer risk. Thus, excess cancer risk was also below the acceptable risk value provided by the 
NMED for a residential land use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and there was no quantifiable incremental excess cancer risk for the residential land use 
scenario. Incremental risk calculations indicate insignificant risk to human health for the 
residential land use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COGs are much 
lower than EPA guidance values. The estimated TEDE is 6.8E-2 mrem/yr for the industrial land 
use scenario, which falls well below the EPA's numerical guidance of 15 mrem/yr (EPA 1997b). 
The corresponding incremental estimated cancer risk value is 6.4E-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 1.7E-1 mrem/yr with an associated risk of 1.9E-6. 
The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). Therefore, DSS Site 
1 082 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 13 below: 

Table 13 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0 6.4E-7 6.4E-7 
Residential 0 1.9E-6 1.9E-6 

Uncertainties associated with the calculations are considered small relative to the 
conservativeness of this risk assessment analysis. It is therefore concluded that this site poses 
insignificant risk to human health under either the industrial or residential land use scenario. 

VII. Ecological Risk Assessment 

Vl1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at DSS Site 1082. A component of the NMED Risk
Based Decision Tree is to conduct an ecological assessment that corresponds with that 
presented in EPA's "Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risks" (EPA 1997c). The current methodology is tiered 
and contains an initial seeping assessment followed by a more detailed risk assessment. Initial 
components of NMED's decision tree (a discussion of DQOs, a data assessment, and 
evaluations of bioaccumulation and fate-and-transport potential) are addressed in previous 
sections of this report. Following the completion of the seeping assessment, a determination is 
made as to whether a more detailed examination of potential ecological risk is necessary. If 
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deemed necessary, the scoping assessment proceeds to a risk assessment whereby a more 
quantitative estimate of ecological risk is conducted. Although this assessment is conservative 
in the estimation of ecological risks, ecological relevance and professional judgment are also 
used as recommended by the EPA (1998) to ensure that predicted exposures of selected 
ecological receptors reflect those reasonably expected to occur at the site. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at/or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 5 and 7), constituents in soil within the 0- to 5-foot depth 
interval that were identified as COCs for this site were as follows: 

• Cyanide 
• Mercury 
• Selenium 
• Silver 
• U-235 
• U-238 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vl1.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Mercury 
• Selenium 
• U-235 
• U-238 

However, it should be noted that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganics is assessed exclusively based upon maximum reported 
bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are used to 
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely 
to be overpredicted. 
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Vl1.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as a transport mechanism for COPECs at 
this site. Degradation, transformation, and radiological decay of the COPECs are also 
expected to be of low significance. 

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment was deemed necessary to 
predict the potential level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vl1.2.4, complete ecological pathways and COPECs are associated 
with this site. The ecological risk assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
parameters and toxicity information obtained from applicable literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 
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Vll.3.1 Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not 
duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

DSS Site 1082 is less than 1 acre in size. The site is located in an area dominated by 
grassland habitat. The site is unpaved, and is open to use by wildlife. No threatened or 
endangered species are known to occur at this site (IT February 1995) and no surface-water 
bodies, seeps, or springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface soil at this site. It was assumed that direct uptake of COPECs from soil 
is the major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors was limited to the food and soil ingestion pathways 
and external radiation. Because of the lack of surface water at this site, exposure to COPECs 
through the ingestion of surface water was considered insignificant. Inhalation and dermal 
contact were also considered insignificant pathways with respect to ingestion (Sample and 
Suter 1994). Groundwater is not expected to be affected by COGs at this site. 

V/1.3.1.2 CO PEGs 

Discharges of waste water from the septic system of Building 6620 is the primary source of 
COPECs at DSS Site 1082. COPECs identified for this site are listed in Section Vll.2.1 and are 
all inorganic. These include both radiological and nonradiological analytes. The analytes were 
screened against background concentrations and those that exceeded the approved SNUNM 
background screening levels (Dinwiddie September 1997) for the area were considered to be 
COPECs. Nonradiological inorganics that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment as set forth by the 
EPA (1989). In order to provide conservatism, this ecological risk assessment was based upon 
the maximum soil concentrations of the COPECs measured in the upper 5 feet of soil at this 
site. Tables 5 and 7 present maximum concentrations for the COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
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represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

Vl1.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (1 00 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (1 00 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals ( 1 00 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 14 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested are from 
the site being investigated. The maximum measured COPEC concentrations from surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (1 00 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235 and U-238. Internal and external dose rates to the deer 
mouse and the burrowing owl are approximated using modified dose rate models from DOE 
(1995) as presented in the ecological risk assessment methodology document for the SNUNM 
ER Project (IT July 1998). Radionuclide-dependent data for the dose rate calculations were 
obtained from Baker and Soldat (1992). The external-dose-rate model examines the total-body 
dose-rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting 
radionuclides. The external-dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides for a conservative estimate for absorbed 
dose. This concentrated radiation source at the center of the body of the receptor is assumed 
to be a "poinf' source. Radiation emitted from this point source is absorbed by the body 
tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer 

AU6-03/WP/SNL03:rs5347.doc C-26 840858.01 06/24/03 3:07 PM 



~ 
~ 
~ z 
§ 
@ 
(11 

~ 
~ 

() 
I 

1\) 

"--

~ 
(11 
(l) 

g 

I 
~ 
~ 
"0 
;: 

Table 14 
Exposure Factors for Ecological Receptors at DSS Site 1082 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg/day)b Dietary Compositionc 
Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
manfculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) ( + Soil at 2% of intake) 
Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1 1 1.73E-2 Rodents: 1 00% 
(Speotyto cunicularia) Strigiformes (+Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995). 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
1From Dunning (1993). 
9From Haug et al. (1993). 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 

Home Range 
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100 percent of their energy to the receptor as they pass through tissues. Gamma-emitting 
radionuclides only transfer a fraction of their energy to the tissues because gamma rays interact 
less with matter than do beta or alpha emitters. The external and internal dose rate results are 
summed to calculate a total dose rate from exposure to U-235 and U-238 in soil. 

Table 15 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 16 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vl1.3.3 Ecological Effects Evaluation 

Table 17 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient 
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad per day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also offer 
sufficient protection to other components within the terrestrial habitat of DSS Site 1 082. 

Vl1.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 18 presents results of these comparisons. HOs 
are used to quantify the comparison with benchmarks for plants and wildlife exposure. 

None of the HQs for this site exceeded unity. Because of a lack of sufficient toxicity 
information, an HQ for plants could not be determined for cyanide and HOs for the burrowing 
owl could not be determined for cyanide and silver. As directed by the NMED, His were 
calculated for each of the receptors (the HI is the sum of chemical-specific HOs for all pathways 
for a given receptor). None of the His exceeded unity, with the maximum HI being 0.54 for 
plants. 

Tables 19 and 20 summarize the internal and external dose rate model results for U-235 and 
U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose rate to the 
deer mouse was predicted to be 5.98E-4 rad/day and that for the burrowing owl was 5.74E-4 
rad/day. The dose rates for the deer mouse and the burrowing owl are less than the 
benchmark of 0.1 rad/day. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ~cological risks at DSS 
Site 1082. These uncertainties result from assumptions used in calculating risk that could 
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Table 15 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1082 

Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
COPEC Transfer Factor Transfer Factor Transfer Factor 

Cyanide O.OE+Oa O.OE+Oa O.OE+Oa 
Mercury 1.0E+Ob 1.0E+0c 2.5E-1d 
Selenium 5.0E-1b 1.0E+0c 1.0E-1 b 
Silver 1.0E+Ob 2.5E-1e 5.0E-3b 

aNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 

bFrom NCRP (January 1989). 
CDefault value. 
dFrom Baes et al. (1984). 
eFrom Stafford et al. (1991 ). 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
NCRP = National Council on Radiation Protection and Measurements. 

Table 16 
Media Concentration sa for COPECs at DSS Site 1082 

Soil Plant Soil 
COPEC (Maximum)a Foliageb lnvertebrateb 

Cyanide 7.0E-2d O.OE+O O.OE+O 
Mercury 2.1 E-2d 2.1 E-2 2.1 E-2 
Selenium 4.6E-1e 2.3E-1 4.6E-1 
Silver 2.1 E-2d 2.1 E-2 5.3E-3 

Deer Mouse 
Tissuesc 

O.OE+O 
1.7E-2 
1.1 E-1 
2.1 E-4 

a1n milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dAnalyte not detected. Maximum concentration is 0.5 of the detection limit. 
eEstimated value. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
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Table 17 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1082 

Plant 
COPEC Benchmarka,b 

Cyanide 
Mercury (orQanic) 
Mercury (inorganic) 
Selenium 
Silver 

--

aln mg/kg soil dry weight. 
bFrom Efroymson et al. (1997). 

-
0.3 
0.3 
1 
2 

- -- --

Mammalian NOAELs 
Test 

Mammalian Species 
Test Speciesc,ct NOAELct,e 

rath 68.7 
rat 0.03 

mouse 13.2 
rat 0.2 
rat 17.8i 

Deer 
Mouse Avian 

NOAELe,t Test Speciesct 
126 -
0.06 mallard 
14.0 Japanese quail 

0.391 screech owl 
34.8 -

Avian NOAELs 

Test Species 
NOAELct,e 

-
0.0064 

0.45 
0.44 
-

-----------

csody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted). 
dFrom Sample et al. (1996), except where noted. 
eln mg/kg body weight per day. 

Burrowing 
Owl 

NOAELe,g 

-
0.0064 

0.45 
0.44 
-

'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
98ased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.273 kg. 
iBased upon a rat lowest-observed-adverse-effect level of 89 mg/kg/day (EPA 2003) and an uncertainty factor of 0.2. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s). 
mg/kg = Milligram(s) per kilogram. 
NOAEL = No observed adverse effect level. 

= Insufficient toxicity data. 
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Table 18 
HQs for Ecological Receptors at DSS Site 1 082 

COPEC Plant HQ 
Cyanide -
Mercury (organic) 7.0E-2 
Mercury (inorganic) 7.0E-2 
Selenium 4.6E-1 
Silver 1.1 E-2 

Hla 5.4E-1 

Note: Bold text indicates HQ or HI exceeds unity. 
aThe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
DSS =Drain and Septic Systems. 
HI = Hazard index. 
HQ = Hazard quotient. 

Deer Mouse 
HQ 

(Herbivorous) 
1.7E-6 
5:3E-2 
2.4E-4 
9.5E-2 
9.6E-5 

1.5E-1 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ 

(Omnivorous) 
1.7E-6 
5.3E-2 
2.4E-4 
1.4E-1 
6.1 E-5 

1.9E-1 

Deer Mouse 
HQ 

(Insectivorous) 
1.7E-6 
5.3E-2 
2.4E-4 
1.9E-1 
2.5E-5 

2.4E-1 

Burrowing Owl 
HQ 
-

3.0E-1 
4.2E-3 
3.0E-2 

-

3.3E-1 
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Table 19 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at DSS Site 1082 

Maximum Activity 
Radionuclide (pCi/g) 

U-235 NO (0.25) 

U-238 NO (3.6) 
Total Dose 

DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 

Total Dose 
(rad/day) 
6.76E-6 
5.91 E-4 
5.98E-4 

NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi!g = Picocurie(s) per gram. 

Table 20 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at DSS Site 1082 

Maximum Activity 
Radionuclide (pCi/g) 

U-235 NO (0.25) 
U-238 NO (3.6) 
Total Dose 

DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 

Total Dose 
(rad/day) 
5.15E-6 
5.69E-4 
5.74E-4 

NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 

6/24/2003 

overestimate or underestimate true risk presented at a site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum measured analyte concentrations in soil to evaluate 
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of 
strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the 
deer mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 
It should further be noted that of the four CO PEGs, none except selenium was detected, and 
the exposure estimates for these nondetected analytes are conservatively based upon one half 
of the detection limit. Further, the maximum concentration of selenium was an estimated value. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 and U-238 are primarily related to those inherent in the radionuclide-specific data. 
Radionuclide-oependent data are measured values that have their associated errors. The dose 
rate models used for these calculations are based upon conservative estimates on receptor 
shape, radiation absorption by body tissues, and intake parameters. The goal is to provide a 
realistic but conservative estimate of a receptor's internal and external exposure to 
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radionuclides in soil. It should further be noted that these dose estimates are conservatively 
based upon detection limits of the two radionuclides, and that neither was detected at the site. 

Because no HQs greater than unity were predicted and because these HQs are based upon 
conservative estimates of exposure and toxicity, the potential for ecological risks at DSS Site 
1082 is expected to be very low. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1 082 were estimated through a risk assessment that 
incorporated site-specific information when available. All HQ and HI values pred!cted for the 
COPECs at this site were found to be less than unity. Analysis of uncertainties associated with 
these predicted values indicate that they are more likely to overestimate actual risk rather than 
underestimate it. Based upon this final analysis, the potential for ecological risks associated 
with DSS Site 1 082 is expected to be very low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be very low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 
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Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 
(September 1995); Workbook: Future Use Management Area 1 (October 1995); Workbook: 
Future Use Management Areas 3, 4, 5, and 6 (January 1996); Workbook: Future Use 
Management Area 7 (March 1996). At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. Therefore, all 
three land use scenarios will be addressed in this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• 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 Ingestion of contaminated Ingestion of contaminated 
drinking_ water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulat~ particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 6, 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 18, 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department 
of Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites 
(DOE 1993). The Nuclear Regulatory 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, undergone several 
benchmarking analyses, and been included in the International Atomic Energy Agency's VAMP 
and BIOMOVS II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), 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 COGs 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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED [ =~s ______________ _ 

s BW *AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(YvFor hEF) 
I =--------------~~--~==-
s BW*AT 

Is =Intake of contaminant from soil inhalation (mg/kg-day) 
Cs =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 (m3/kg) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = __,_s ____________________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2

) 

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 

6/24/2003 

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): 

where: 

C *IR*EF*ED I = __::w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K * IR * EF *ED I = w , 

w BW*AT 

lw =Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 
IRi =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 chemicals with a Henry's Law constant greater than 1 X 10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 
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Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land use scenarios for nonradiological and radiological COGs, 
respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wklyr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,9503 ·b 10,950 a,b 

(= ED X 365 da~yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Childa,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Child3 10 Childa 

Inhalation Rate (m3fday) 20a,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical SQecific 
Particulate Emission Factor (m3/kg) 1.36E93 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.43 2.4a 2.4a 

Ingestion Rate. (liter/day) 
Dermal Pathway 

0.2 Child3 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adult3 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
ExQosure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,95Qd 10,950d 

Inhalation Pathway 
Inhalation Rate (m3Jyr) 7,300d,e 10,950e 
Mass Loading for Inhalation g/m3 1.36 E-5ct 1.36 E-5 ct 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables _ 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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CERTIFIED MAIL·RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Building E 
Santa Fe, NM 87505 

Dear Mr. Kieling, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed SWMU Assessment Reports and Proposals for No Further 
Action (NF A) for Drain and Septic Systems (DSS) Sites 1001, 1014, 1030, 1032, 
1073, 1077, 1089, 1096, and 1111, at Sandia National Laboratories, New Mexico, 
EPA ID No. NM5890110518. Per our verbal agreement, the second NMED set is 
being sent directly to the Albuquerque Group Manager. 

This submittal includes descriptions of the site characterization work, soil 
characterization data, and risk assessments for DSS Sites 1001, 1014, 1030, 1032, 
1073, 1077, 1089, 1096, and 1111. The risk assessments conclude that, for these 
nine sites, (1) there is no significant risk to human health under both the industrial 
and residential land-use scenarios, and (2) that there are no ecological risks 
associated with these sites. 

DOE and Sandia are requesting a determination that these DSS sites are 
acceptable for No Further Action. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Karen L. Boardman 
Manager 



J. Kieling (2) 

cc w/enclosure: 
L. Ki~g. EPA, Region 6 (2 copies Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
K. Thomas, EPA, Region 6 
M. Gardipe, SC/ERD 
C. Voorhees, NMED-OB 
Program Manager, NMED-08 

cc w/o enclosure: 
J. Estrada, SSO/AIP, MS 0184 
S. Martin, NMED-HWB 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
P. Freshour, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other 
types of miscellaneous drain units without septic tanks (including drywells or french drains, 
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of the 
SNUNM Environmental Restoration (ER) Project activities. The twenty-third site did not require 
any characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these sites was compiled and summarized in an SNUNM document 
dated July 8, 1996 (Bleakly July 1996); the list included a total of 101 sites, facilities, or systems. 
For tracking purposes, each of these 101 individual DSS sites was designated with a unique 
four-digit site identification number starting with 1001. This numbering scheme was devised to 
clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which have been 
designated by one- to three-digit numbers. As work progressed on the DSS site evaluation 
project, it became apparent that the original 1996 list was in need of field verification and 
updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list contained more 
than one individual drain or septic system combined under one four-digit site number. In order 
to reduce confusion, a decision was made to assign each individual system its own unique four
digit number. A new site list containing a total of 121 individual DSS sites was generated in 
2000. Of these 121 sites, NMED required environmental assessment work at a total of 61; no 
evaluation of the remaining 60 systems was necessary. Subsequent backhoe excavation at 
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DSS Site 1 091 confirmed that the system did not exist, which decreased the number of DSS 
sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 SAP) (SNUNM October 
1999), which was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A 
follow-on document, "Field Implementation Plan [FIP], Characterization of Non-Environmental 
Restoration Drain and Septic Systems" (OU 1295 FIP) (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by the NMED for each of the 60 DSS sites. The FIP was approved by the NMED in 
February 2002 (Moats February 2002). 
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2.0 DSS SITE 1089, THE BUILDING 6734 SEEPAGE PIT 

2.1 Summary 

The SNUNM ER Project conducted an assessment of the Building 6734 Seepage Pit, DSS 
Site 1089. There are no known or specific environmental concerns at this DSS site. It is one of 
many SNUNM DSS sites at which environmental characterization is being required by the 
NMED/HWB. The assessment was conducted to determine whether contamination was 
released to the environment via the septic system present at the site. This report presents the 
results of the assessment and, based upon the findings, recommends a risk-based proposal for 
NFA for the Building 6734 Seepage Pit site. This NFA proposal provides documentation that 
the site was sufficiently characterized, that no significant releases of contaminants to the 
environment occurred via the seepage pit, and that the site does not pose a threat to human 
health or the environment under either industrial or residential land use scenarios. Building 
6734 (known as the ''water tunnel" or ''water jet" facility) appeared to have been inactive for 
some time when soil sampling beneath the seepage pit was conducted in September 2002. 
A field inspection conducted at the former building site on July 7, 2003 determined that 
Building 6734 had been torn down, and only the seepage pit remained. 

Review and analysis of all relevant data for the Building 6734 Seepage Pit indicate that 
concentrations of constituents of concern (COGs) at this site are below applicable risk 
assessment action levels. Thus, DSS Site 1 089, the Building 6734 Seepage Pit, is proposed for 
an NFA decision based upon sampling data demonstrating that COGs released from the 
site into the environment pose an acceptable level of risk under current and projected future 
land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

The Building 6734 Seepage Pit is located in the north-central part of SNUNM Technical Area 
(TA)-111 on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to 
the U.S. Department of Energy (Figure 2.2.1-1). The site is located approximately 0.75 mile to 
the southwest of the northeast entrance to TA-111, and was on the northeast side of the former 
Building 6734. (Figure 2.2.1-2). An inspection conducted at the site when soil samples were 
collected on September 17, 2002 determined that the seepage pit is 5 feet in diameter, and 
contained a 2-foot-thick aggregate layer from 7 to 9 feet below ground surface (bgs). Seepage 
pit construction details are based solely on site inspections. 

The surface geology at DSS Site 1 089 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
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ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1089, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation, and have moderate to low hydraulic conductivities 
(SNUNM March 1996). Vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest drainage to the site is a minor low-relief and indistinct channel that lies approximately 
1 mile south of the site and terminates in a playa just west of KAFB. No perennial surface-water 
bodies are present in the vicinity of the site. Average annual rainfall in the SNUNM and KAFB 
area, as measured at Albuquerque International Sunport, is 8.1 inches (NOAA 1990). 
Infiltration of precipitation is almost nonexistent as virtually all of the moisture undergoes 
evapotranspiration. The estimates of evapotranspiration rates for the KAFB area range from 
95 to 99 percent of the annual rainfall (Thompson and Smith 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,357 feet above mean sea level. Depth 
to groundwater is approximately 457 feet bgs at the site. Groundwater flow direction is thought 
to be generally to the west in this area (SNUNM March 2002). The production wells nearest to 
DSS Site 1089 are KAFB-4 and KAFB-7, which are approximately 2.9 and 3.5 miles north of the 
site, respectively. The nearest groundwater monitoring well is MWL-MW6, located 
approximately 800 feet east of the site. 

2.2.2 Operational History 

Available information indicates that Building 6734 was constructed in approximately 1968 
(SNUNM June 1973), and it is assumed that the seepage pit was constructed at the same time. 
Because operational records are not available, the investigation of the site was planned to be 
consistent with other DSS site investigations and to sample for the COGs most commonly found 
at similar test facilities. 

The Building 6734 Seepage Pit was never connected to the extension of the City of 
Albuquerque sanitary sewer system (SNUNM May 1995), and Building 6734 was demolished in 
early 2003. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 089 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1089 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

One assessment investigation has been conducted at the Building 6734 Seepage Pit. In 2002, 
subsurface soil samples were collected from a single boring drilled through the center of, and 
beneath, the seepage pit. This investigation was required by the NMED/HWB to adequately 
characterize the site, and was conducted in accordance with procedures presented in the OU 
1295 SAP (SNUNM October 1999) and OU 1295 FIP (SNUNM November 2001) described in 
Chapter 1.0. This investigation is discussed in the following sections. 

3.2 Investigation 1-Soil Sampling 

On September 17, 2002, soil samples were collected from a single borehole drilled through and 
beneath the center of the seepage pit. The soil boring location is shown on Figure 2.2.1-2. 
Figures 3.2-1 and 3.2-2 show Building 6734, the Building 6734 Seepage Pit, and soil samples 
being collected at DSS Site 1089. A summary of the boreholes, sample depths, sample 
analyses, and sample dates are presented in Table 3.2-1. 

3.2.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. The shallow sample 
interval started at the estimated base of the gravel aggregate in the seepage pit bottom, and the 
lower (deep) interval started 5 feet below the top of the upper interval. Once the auger rig had 
reached the top of the sampling interval, a 1.5-inch inside diameter by 3-foot-long Geoprobe™ 
sampling tube lined with a butyl acetate (BA) sampling sleeve was inserted into the borehole 
and hydraulically driven downward 3 feet to fill the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for the volatile organic 
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from 
the lower end of the BA sleeve and capping the section ends first with Teflon film, then a rubber 
end cap, and finally sealing with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred to appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All soil samples were submitted to General Engineering Laboratories, Inc., except for gamma 
spectroscopy samples, which were sent to the SNUNM Radiation Protection Sample 
Diagnostics (RPSD) Laboratory. All samples were documented and handled in accordance with 
applicable SNUNM Operating Procedures and transported to on- and off-site laboratories for 
analysis. 
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I_ 

Figure 3.2-1 
Building 6734 and the Building 6734 Seepage Pit (DSS Site 1 089), 
the metal cover of which is located between the concrete slab and 
the chain link fence. View to the southwest. September 20, 1999. 
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Figure 3.2-2 
Collecting soil samples from beneath the Building 6734 Seepage Pit 

(DSS Site 1 089) with the Geoprobe. View to the southwest. September 17, 2002. 
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Table 3.2-1 
Summary of Soil Samples Collected at Building 6734 Seepage Pit (DSS Site 1 089) 

Sampling Area Analytical Parameters 
Seepage Pit VOCs 

bgs 
DSS 
ft 
HE 
PCB 
RCRA 
svoc 
voc 

SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Total Cyanide 
Gamma Spectroscopy Radionuclides 
Gross Alpha/Beta Activity -~--- __ 

= Below ground surface. 
= Drain and Septic Systems. 
= Foot (feet). 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 

Number of 
Borehole 
Locations 

1 
1 
1 
1 
1 
1 
1 
1 

L_ _ _1 - -

Top of Sampling 
Intervals in Total Number of 

Each Borehole Total Number of Duplicate 
(ft bgs) Soil Samples Samples 
9, 14 2 0 
9, 14 2 0 
9, 14 2 0 
9, 14 2 0 
9, 14 2 0 
9, 14 2 0 
9, 14 2 0 
9, 14 2 0 

- --~11__ '----- 2 0 

Date Samples 
Collected 
09-17-02 
09-17-02 

' 

09-17-02 i 

09-17-02 
09-17-02 I 

09-17-02 
09-17-02 
09-17-02 
09-17-02 



Samples were analyzed for VOCs by U.S. Environmental Protection Agency (EPA) Method 
8260; semivolatile organic compounds (SVOCs) by EPA Method 8270; high explosive (HE) 
compounds by EPA Method 8330; polychlorinated biphenyls (PCBs) by EPA Method 8082; 
Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium by 
EPA Method 6010/7471A and 7196A; total cyanide by EPA Method 9012A; gamma 
spectroscopy by EPA Method 901.1 (or equivalent at the on-site RPSD Laboratory); and gross 
alpha/beta activity by EPA Method 900.0, or equivalent (EPA November 1986). 

3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 089 are presented and discussed 
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 

VOC analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.2.2-1. Method Detection Limits (MDLs) for the VOC analyses are 
presented in Table 3.2.2-2. As shown on Table 3.2.2-1, trace concentrations of one 
VOC compound (2-Butanone) were detected in both of the VOC samples collected from this 
site. This is a common laboratory contaminant and may not be indicative of soil contamination 
at the site. 

SVOCs 

SVOC analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.2.2-3. MDLs for the SVOC analyses are presented in Table 3.2.2-4. No 
SVOCs were detected in either of the SVOC samples collected from this site. 

PCB analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.2.2-5. MDLs for the PCB analyses are presented in Table 3.2.2-6. No 
PCBs were detected in either of the PCB samples collected from this site. 

HE analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.2.2-7. MDLs for the HE analyses are presented in Table 3.2.2-8. No HE 
compounds were detected in either of the HE samples collected from this site. · 
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Table 3.2.2-1 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260a) 

Sample Attributes 
Record 

Numberb ER Sample ID 
605674 6734-SP1-BH1-9-S 
605674 6734-SP1-BH1-14-S 

QA/QC Samples (J..Lg/L) 
605674 6734-SP1-TB 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Sample 
Depth (ft) 

9 
14 

NA 

J () =The reported value is greater than or equal to the MDL but is 
less than the practical quantitation limit, shown in parentheses. 

MDL = Method detection limit. 
f.lg/kg = Microgram(s) per kilogram. 
J.lg/L = Microgram(s) per liter. 
NA = Not applicable. 
NO () =Not detected above the MDL, shown in parentheses. 
QA =Quality assurance. 
QC = Quality control. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC =Volatile organic compound .. 
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(J.!Q/kg) 

2-Butanone 
4.11 J (5.21 

5.98 

NO (2.31) 
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Table 3.2.2-2 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, VOC Analytical Detection Limits 
September 2002 

(Off-Site Laboratory) 

EPA Method 826oa Detection Limit 
Analyte (gg/kg) 

Acetone 3.52-3.67 
Benzene 0.45-0.469 
Bromodichloromethane 0.49-0.51 
Bromoform 0.49-0.51 
Bromomethane 0.5-0.521 
2-Butanone 3.74-3.9 
Carbon disulfide 2.36-2.46 
Carbon tetrachloride 0.49-0.51 
Chlorobenzene 0.41-0.427 
Chloroethane 0.81-0.844 
Chloroform 0.52-0.542 
Chloromethane 0.37-0.385 
Dibromochloromethane 0.5-0.521 
1 , 1-Dichloroethane 0.47-0.49 
1 ,2-Dichloroethane 0.43-0.448 
1, 1-Dichloroethene 0.5-0.521 
cis-1 ,2-Dichloroethene 0.47-0.49 
trans-1 ,2-Dichloroethene 0.53-0.552 
1 ,2-Dichloropropane 0.48-0.5 
cis-1 ,3-Dichloropropene 0.43-0.448 
trans-1 ,3-Dichlorogropene 0.25-0.26 
Ethyl benzene 0.38-0.396 
2-Hexanone 3.77-3.93 
4-methyl-, 2-Pentanone 4.03-4.2 
Methylene chloride 1.35-1.41 
St}'l"ene 0.39-0.406 
1,1 ,2,2-Tetrachloroethane 0.91-0.948 
T etrachloroethene 0.38-0.396 
Toluene 0.34-0.354 
1,1, 1-Trichloroethane 0.53-0.552 
1,1 ,2-Trichloroethane 0.54-0.563 
Trichloroethene 0.45-0.469 
Vinyl acetate 1.78-1.85 
Vinyl chloride 0.56-0.583 
Xylene 0.39-0.406 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
f.,lg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.2.2-3 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270a) 

Number!' ER Sample ID Depth (ft) (Jlq/kq) 
605674 6734-SP1-BH1-9-S 9 ND. 
605674 6734-SP1-BH1-14-S 14 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDL =Method detection limit. 
J.I.Q/kg = Microgram(s) per kilogram. 
ND =Not detected above the MDL. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.2.2-4 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, SVOC Analytical Detection Limits 
September 2002 

(Off-Site Laboratory) 

EPA Method 827oa Detection Limit 
Analyte (!lg/kg) 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g_,h,i)J:>erylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Ch loronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Ch_rysene 16.7 
o-Cresol 26 
Dibenz(a,h}anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table 3.2.2-4 (Concluded) 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, SVOC Analytical Detection Limits 
September 2002 

(Off-Site Laboratory) 

EPA Method 82703 Detection Limit 
Analyte (jlg/kg) 

Hexachlorobutadiene . 12.7 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitro-benzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
jlg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.2.2-5 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record 

Numberb ER SamQieiD 
605674 6734-SP1-BH 1-9-S 
605674 6734-SP1-BH1-14-S 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL = Method detection limit. 
~-tg/kg = Microgram(s) per kilogram. 
ND =Not detected above the MDL. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Sample 
Depth (ft) 

9 
14 

Table 3.2.2-6 

PCBs 
(EPA Method 80828 ) 

illg/kg) 
ND 
ND 

Summary of Building 6734 Seepage Pit (DSS Site 1 089) 
Confirmatory Soil Sampling, PCB Analytical Detection Limits 

September 2002 
(Off-Site Laboratory) 

EPA Method 80828 Detection Limit 
Analyte (f,.lg/kg) 

Aroclor-1 016 1 
Aroclor-1221 2.82 
Aroclor -1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

8EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J..tg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.2.2-7 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, HE Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 83303 ) 

Number!' ER Sample ID Depth (ft) (J.,tg/kg) 
605674 6734-SP1-BH1-9-S 9 
605674 6734-SP1-BH1-14-S 14 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. ID 
DSS = Drain and Septic Systems. MDL 
EPA =U.S. Environmental 11g/kg 

Protection Agency. ND 
ER = Environmental Restoration. S 
ft = Foot (feet). SP 
HE =High explosive(s). 

Table 3.2.2-8 

ND 
ND 

=Identification. 
=Method detection limit. 
= Microgram(s) per kilogram. 
= Not detected above the MDL. 
= Soil sample. 
= Seepage pit. 

Summary of Building 6734 Seepage Pit (DSS Site 1 089) 
Confirmatory Soil Sampling, HE Analytical Detection Limits 

September 2002 
(Off-Site Laboratory) 

EPA Method 83303 Detection Limit 
Analyte (J.,tg/kg) 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitro-benzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-N itrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

3EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = 1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazacyclooctane. 
119/kg = Microgram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
T etryl = 2,4,6-trinitrophenylmethylnitramine. 
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RCRA Metals and Hexavalent Chromium 

Metals analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.2.2-9. MDLs for the metals analyses are presented in Table 3.2.2-10. 
None of the metal concentrations detected in these samples exceeded their respective NMED
approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the seepage pit 
borehole are presented in Table 3.2.2-11. MDLs for the cyanide analyses are presented in 
Table 3.2.2-12. Cyanide was not detected in either of the total cyanide samples collected from 
this site. 

Radionuclides 

Radio nuclide analytical results for the two soil samples collected from the seepage pit borehole 
are presented in Table 3.2.2-13. No readings above the NMED-approved backgrounds were 
detected in either of the gamma spectroscopy samples collected from this site. However, 
although it was not detected, the minimum detectable activity (MDA) for uranium-235 exceeded 
the background activity for that radionuclide due to an insufficient gamma spectroscopy count 
time. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the two soil samples collected from the seepage pit 
borehole are presented in Table 3.2.2-14. No elevated readings of gross alpha/beta activity 
were detected in either of the gross alpha/beta samples collected from this site. These results 
indicate no significant levels of residual radioactive material in soil at the site. 

3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included sample duplicates and matrix spike/matrix spike 
duplicates. Samples were shipped to the laboratory in batches of 20, so that any one shipment 
might contain samples from several sites. Aqueous equipment blanks (EBs) were collected at 
an approximate frequency of 1 per 20 samples and sent to the laboratory. EBs were analyzed 
for the same analytical suite as the soil samples in that shipment. Aqueous trip blanks (TBs) 
were used for VOC analysis only, and were included in every sample cooler containing VOC soil 
samples. The analytical results for the EB and TB samples appear on the data tables for the 
last site sampled in any one shipment, although the results were used in the data validation 
process for all the samples in that batch. 

AU8-03/WP/SNL03:r5363 3-16 840857.03.01 08/26/03 12:24 PM 



~ 
~ 
~ z 
§ 
a 
~ 

w 
I 

........ 

""" 

~ 
8 
g 

I 
~ 

!\) 

~ 
"'0 s: 

Table 3.2.2-9 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 3050/7196/7471a) (mg!kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 

605674 6734-SP 1-BH 1-9-S 9 

605674 6734-SP1-BH1-14-S 14 

~~kground Concentration-Southwest Areac 

aEPA November 1986. 

bAnalysis requesVchain-of-custody record. 

coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA ::::U.S. Environmental Protection Agency . 
ER :::: Environmental Restoration. 
It =Foot (feet). 
ID =Identification. 

Arsenic Barium Cadmium Chromium Chromium (VI) Lead 

2.32 65.6 0.173 J (0.476) 6.39 NO (0.0528) 3.87 

2.09 46.7 0.119J (0.481) 6.95 ND (0.052) 2.92 

4.4 214 0.9 15.9 1 11.8 

J ( ) :::: The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL :::: Method detection limit. 
mglkg :::: Milligram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S :::: Soil sample. 
SP = Seepage pit. 

Mercury 

0.00697 J 

(0.00916) 

0.00395 J 

(0.00957) 

<0.1 

I 

Selenium Silver 

0.355 J ND (0.0859) 

(0.476) 

0.275 J NO (0.0867) 

(0.481) 

<1 -- <1 



Table 3.2.2-10 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, Metals Analytical Detection Limits 
September 2002 

(Off-Site Laboratory) 

EPA Method 3030/7196/747P Detection Limit 
Analyte (mg/kg) 

Arsenic 0.197-0.198 
Barium 0.0635-0.0641 
Cadmium 0.0455-0.046 
Chromium 0.153-0.155 
Chromium (VI) 0.052-0.0528 
Lead 0.27-0.273 
Mercury 0.0009-0.000941 
Selenium 0.154-0.156 
Silver 0.0859-0.0867 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 

Table 3.2.2-11 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

(EPA Method 9012a) 
Sample Attributes (mg/kg} 

Record Sample 
Numberb ER Sample ID Depth (ft) Total Cyan ide 
605674 6734-SP1-BH1-9-S 9 ND 
605674 6734-SP1-BH1-14-S 14 NO 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO = Not detected above the MDL. 
S = Soil sample. 

·· SP = Seepage pit. 
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Table 3.2.2-12 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, Total Cyanide Analytical Detection Limits 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012a Detection Limit 
Analyte (mg/kg) 

Total Cyanide 0.0381 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
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Sample Attributes 

Table 3.2.2-13 
Summary of Building 6734 Seepage Pit (DSS Site 1 089} 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Activity (EPA Method 901.1a) (pCi/g) 
Record Sample Cesium-137 Thorium-232 Uranium-235 

Numberb ER Sample 10 Depth (ft) Result Errore Result 
605732 6734-SP1-BH1-9-S 9 NO (0.0217) -- 0.469 
605732 6734-SP1-BH1-14-S 14 NO (0.0222) -- 0.504 

Background concentration-Southwest Aread 0.079 NA 1.01 

Note: Values in bold represent analytes detected above their respective background activities. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
C"fwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
ND ()=Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetected results. 

Errore Result Errore 
0.235 ND (0.1n --
0.24 ND (0.172 --
NA 0.16 NA 

Uranium-238 
Result Errore 

NO (0.538) --
NO (0.531) --

1.4 NA 



Table 3.2.2-14 
Summary of Building 6734 Seepage Pit (DSS Site 1 089) 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Activity{EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numberb ER Sample ID Depth (ft) · Result Errore Result Errore 
605674 6734-SP1-BH1-9-S 9 4.82 2.37 13.7 1.27 
605674 6734-SP 1-BH 1-14-S 14 4.77 1.8 12.8 1.19 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP = Seepage pit. 

An aqueous TB was included in the sample cooler containing the VOC soil samples collected 
from the Building 6734 seepage pit and other DSS sites in September 2002. No VOCs were 
detected in this TB (Table 3.2.2-1 ). 

No duplicate soil samples were collected from this site. 

All laboratory data were reviewed and verified/validated according to Data VerificationNalidation 
Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for Chemical 
and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev 0 (SNUNM 
December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) reviewed all 
gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure No. 
RPSD-02-11, Issue No. 02 (SNUNM July 1996). Annex A contains the data validation reports 
for the samples collected at DSS Site 1089. The data are acceptable for use in the DSS 
Site 1 089 N FA proposal. 

3.3 Site Sampling Data Gaps 

Analytical data from the site assessment are sufficient for characterizing the nature and extent 
of possible COG releases. There are no further data gaps regarding characterization of the 
Building 6734 Seepage Pit, DSS Site 1089. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for the Building 6734 Seepage Pit, DSS Site 1089, is based upon the 
COGs identified in the soil samples collected from beneath the seepage pit at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
ro~. . 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1089 are VOCs, SVOCs, PCBs, HE, cyanide, RCRA metals, 
hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross alpha/beta 
activity. Trace levels of one VOC compound were detected in soil samples collected at the site; 
no SVOCs, PCBs, HE compounds, cyanide, or hexavalent chromium were detected in any of 
the soil samples collected at this site. None of the eight RCRA metals were detected at 
concentrations above the approved maximum background concentrations for SNUNM 
Southwest Area Supergroup soils (Dinwiddie September 1997). If metal concentrations 
exceeded the maximum background screening value or the nonquantifiable background value, 
they were carried forward in the risk assessment process. None of the four representative 
gamma spectroscopy radionuclides were detected, but the MDAs for the two U-235 analyses 
exceed their respective background activities. Finally, gross alpha/beta activity did not indicate 
any significant radioactive contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
to the seepage pit at this site. Possible secondary release mechanisms include the uptake of 
COGs that may have been released to the soil beneath the seepage pit (Figure 4.2-1 ). Depth to 
groundwater at the site (approximately 460 feet bgs) most likely precludes migration of 
residual COGs into the groundwater system. The potential pathways to receptors include soil 
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land use scenarios. Annex B 
(Risk Annex) provides additional discussion on the fate and transport of COGs at DSS 
Site 1089. 

Table 4.2-1 summarizes the residual COGs for DSS Site 1089. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use scenario for DSS Site 1 089 is industrial 
(DOE et al. September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure route for the receptors are dermal contact and ingestion/inhalation; 
however, this is a realistic possibility only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment was soil ingestion for 
COGs. The inhalation pathway is included because of the potential to inhale dust (and 
volatiles); the dermal pathway is included because of the potential for receptors to be exposed 
to the contaminated soil. 
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Figure 4.2-1 
Conceptual Site Model Flow Diagram for Building 6734 Seepage Pit, DSS Site 1089 
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Table 4.2-1 
Summary of Potential COCs for Building 6734 Seepage Pit (DSS Site 1 089) 

COC Type 
VOCs 
SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Cyanide 
Radionuclides Gamma Spectroscopy 
(pCi/g) Gross Alpha 

Gross Beta 

8Number of samples includes duplicates and splits. 
bDinwiddie September 1997-

COCs 
Number of Greater than 
Samples8 BackQround 

2 2-Butanone 
2 None 
2 None 
2 None 
2 None 
2 None 
2 None 
2 U-235 
2 None 
2 None 

Maximum 
Background 

Limit/Southwest Maximum 
Area Super Groupb Concentration° 

(mQ/kQ) (mQ/kQ) 
NA 0.0060 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0.16 NO (0.177) 
NA 4.82 
NA 13.7 

0Maximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mQ/kQ) 
0.0050 

NA 
NA 
NA 
NA 
NA 
NA 
Ne1 

Ne1 

Ne1 

Number of 
Samples Where 

Background 
Concentration 

Exceeded8 

2 
None 
None 
None 
None 
None 
None 

2 
None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetected 
results, divided by the number of samples. 
8 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NO () = Nofdetected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



No pathways to groundwater are considered, and no intake routes through flora or fauna are 
considered appropriate for either the industrial or residential land use scenarios. Annex B 
provides additional discussion of the exposure routes and receptors at DSS Site 1089. 

4.3 Site Assessments 

Site assessment at DSS Site 1 089 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the risk assessment results, and Annex B 
presents the risk assessment performed for DSS Site 1 089 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 089 poses no significant threat to human health 
under either the industrial or residential land use scenario. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1 089 were found to be insignificant, as no pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1089. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1089 has been recommended for an industrial land use scenario (DOE et al. 
September 1995). Because metals, organic compounds, and radionuclides are present, it was 
necessary to perform a human health risk assessment analysis for the site, which included all 
COGs detected. Annex B provides a complete discussion of the risk assessment process, 
results, and uncertainties. The risk assessment process provides a quantitative evaluation of 
the potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land use scenarios. 

In summary, the HI calculated for the COGs is 0.00 at DSS Site 1089 under the industrial land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. There is no 
quantifiable excess cancer risk for DSS Site 1089 under an industrial land use setting. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below the suggested acceptable risk 
value. There is no incremental excess cancer risk. Both the incremental HI and excess cancer 
risk are below NMED guidelines. 

In summary, tt:e HI calculated for the COGs is 0.00 at DSS Site 1089 under the residential land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. There is no 
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excess cancer risk for DSS Site 1089 for a residential land use setting. NMED guidance states 
that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus, 
the excess cancer risk for this site is below the suggested acceptable risk value. There was no 
incremental excess cancer risk. 

Both the incremental HI and excess cancer risk are below NMED guidelines. 

The incremental TEDE and corresponding estimated cancer risk from radiological COGs are 
much lower than EPA guidance values. The estimated TEDE is 2.9E-3 millirem (mrem)/year 
(yr) for the industrial land use scenario, which is much lower than the EPA's numerical guidance 
of 15 mrem/yr (EPA 1997). The corresponding incremental estimated excess cancer risk value 
is 2.5E-8 for the industrial land use scenario. Furthermore, the incremental TEDE for 
the residential land use scenario that results from a complete loss of institutional controls is 
7.4E-3 mrem/yr with an associated risk of 7.5E-8. The guideline for this scenario is 75 mrem/yr 
(SNUNM February 1998). Therefore DSS Site 1089 is eligible for unrestricted radiological 
release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario NonradioloQical Risk Radiological Risk Total Risk 
Industrial 0 2.5E-8 2.5E-8 

Residential 0 7.5E-8 7.5E-8 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of risk assessment analysis. It is therefore concluded that this site poses insignificant risk to 
human health under both the industrial and residential land use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the NMED 
Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" (NMED 
March 1998). An early step in the evaluation compared COG concentrations and identified 
potentially bioaccumulative constituents (see Annex B, Sections IV, Vl1.2, and Vl1.3). This 
methodology also required developing a site conceptual model and a food web model, as well 
as selecting ecological receptors, as presented in the "Predictive Ecological Risk Assessment 
Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" (IT July 
1998). The risk assessment also includes the estimation of exposure and ecological risk. 

All COGs at DSS Site 1089 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site. As a consequence, a more detailed ecological 
risk assessment is not necessary. 
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4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 089 poses insignificant risk to human health under both industrial and 
residential land use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because ecological results of the risk assessment summarized in Section 4.3.2.2 indicate that 
no complete pathways exist at DSS Site 1089, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1089 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in soil at levels considered hazardous to human health for 
an industrial or residential land use scenario. 

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided above, DSS Site 1089 is proposed for an NFA decision 
according to Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal regulations, and the available data 
indicated that contaminants pose an acceptable level of risk under current and projected future 
land use" (NMED March 1998). 
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ANNEXA 
Soil Sample Data Validation Results 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 11,2002 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Soil Sampling, ARCOC #605674, 
GEL SDG #67473, Case No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP OQ-03. 

Summary 

· All samples were prepared and analyzed with approved procedures using methods EPA6010B ICP
AES Metals, EPA7471A CVM, EPA7196A CR+6, and EPA9012A Total CN. Problems were 
identified with the data package that result in the qualification of data. 

1. ICP Anatvsis: In the initial calibration blank (ICB) and continuing calibration blank (CCB}, 
selenium (Se) was detected. All associated sample results were detects, less than(<) 5X the 
blank concentration, and will be qualified "J,B3: 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Anc,lyses: The initial and continuing calibrations met all QC acceptance critelia. 

Blanks 

ICP Analysis: No target analyte~ were detected in the blanks except as noted above in the summary 
section and the following. In the ICB, arsenic (As) was detected at a negative concentration. The 
absolute value was greater than (>) the detection limit (Dl) but < the reporting limit (Rl). However, 
all associated sample results were >SX the Dl. Thus, no sample data were qualified. 

All Other Analyses: No target analytes were detected in the blanks. 



Matrix Splkelllatrlx Spike Duplicate (MSJMSD) Analy!es 

CVAA/Cr+6 Analyses: The MS analyses met all QC acceptance criteria. No MSD analyses were 
performed. The replicate analyses were used as measures of laboratory precision. It should be 
noted that the MS analyses were performed on SNL samples from other SDGs. No sample data 
were qualified as a result. 

All Other Analyses: The MS analyses met all QC acceptance criteria. No MSD analyses were 
performed. The replicate analyses were used as measures of laboratory precision. 

Laboratory Control Sample (LCSILCSD) Analyses 

All Other Analyses: The LCS analyses met all QC acceptance criteria. No LCSD analyses were 
performed. No sample data were qualified as a result. 

Replicate Analysis 

CVAA/Cr+6 Analyses: The replicate analyses met all QC acceptance criteria. It should be noted 
that the replicate analyses were performed on SNL samples of similar matrix from other SDGs. No 
sample data were qualified as a result. 

All Other Analyses: The replicate analyses met all QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP Analysis: The ICS met all QC acceptance criteria. 

All Other Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

. ICP Analysis: The serial dilution analysis met aH QC acceptance criteria. 

All other Analyses: ·No serial dilution was required for these methods. 

Detection Limits/Dilutions 

ICP Analysis: All detection limits were properly reported. All samples were diluted the 
standard 2X for soil samples. 

All Other Analyses: All detection limits were properly reported. No samples were diluted. 

OtherQC 

All Analyses: No field duplicates, equipment blanks (EBs), or field blanks (FBs) were submitted on 
theARCOC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 11,2002 

To:· File 

FROM: Kenneth Salaz 

SUBJECT: Organic Data Review and Validation - SNL 
DSS Soil Sampling, ARCOC #605674, 
GEL SDG #67473/67477, Case No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

. All samples were prepared and analyzed with approved procedures using method EPA8260AIB 
VOCs, EPA8270C SVOCs, EPA 8330 HEs, EPA8082 PCBs. Problems were identified with the data 
package that result in the qualification of data. 

1. VOC Analyses: The initial calibration response factors (RFs) of trichloroethane were less than 
{<)the required minimum but greater than (>) 0.01. All associated sample results were non
detect (NO) and will be qualified •uJ." 

2. VQC Analyses: The MSIMSD analyses for the soil samples were performed on an aqueous SNL 
sample from another SDG, and no other measure of precision was performed. Thus, all sample 
results will be qualifted •p2: 

I 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times/Preservation 

All Ana!vses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analyses: The initial aJld continuing calibrations met QC acceptance criteria except as noted 
above in the summary section and the following. The continuing calibration verification (CCV) 
percent difference (%0) of Chloroethane for the trip blank {TB) was >20% but <40%. However, the 
associated sample result was NO and, thus, was not qualified. 



SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria except for the 
· following. The initial calibration correlation coefficient (R2 value) of pyrene was <0.99 but >0.90. 

Also, the CCV %Ds of 4-bromophenylphenylether, 3,3'-dichlorobenzidine, and benzo(ghi)perylenf 
were >20% but <40%. However, all a$SOciated sample results were non-detect (NO). Thus, no 
sample data were qualified. 

All Other Analyses: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

All Analyses: No target analytes were detected in the blanks. 

Surrogates 

AU Analyses: All surrogate percent recoveries (%Rs) met QC acceptance criteria. 

Internal Standards (ISs) 

· VOC/SVOC Analyses: The IS areas and retention times (RTs) met all QC acceptance criteria. 

All Other Analyses: No ISs were required for these methods. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) AnalYses 

All Other Analyses: The MSIMSD analyses met all QC acceptance criteria. 

VOC Analyses: The MSIMSD analyses for the TB met all QC acceptance criteria. It should be 
noted that they were performed on an SNL sample of similar matrix from another SDG. No sample 
data were qualified as a result. As noted above in the summary, the MSIMSD analyses for the soil 
samples were not applicable. Since no other measure of precision was performed, all sample 
results will be qualified as noted above in the summary section. 

Laboratory Control Sample (LCS/LCSD) Analyses 

All Analyses: The LCS analyses met all QC acceptance criteria. No LCSD analyses were 
· performed. No sample data were qualifted as a result. 

Confirmation AnalYses 

HE Analysis: No target analytes were detected in any of the samples. 
[ 

PCB Analysis: The confirmation relative percent differences (RPDs) of all detected sample 
results met QC acceptance criteria. 

All Other-Analyses: No confirmation analyses were required for these methods. 

Detection Limits/Dilutions 

PCB Analysis: All detection limits were properly reported. Sample 67473-009 was diluted 5X 
in order to bring the target analyte concentration within the calibration range of the instrument. 
No other samples were diluted. 

·All Other Analyses: All detection limits were properly reported. No samples were diluted. 



OtherQC 

VOC Analysis: A TB was submitted. No field duplicate or equipment blank (EB) was submitted on 
theARCOC. 

All Other Analyses: No EB, field blank (FB), or field duplicate was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

. Email: minteer@aol.com 

MEMORANDUM 

DATE: November 11, 2002 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Radiochemical Data Review and Validation - SNL 
DSS Soil Sampling, ARCOC #605674, 
GEL SDG #67473, Case No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with approved procedures using method 
EPA900.0 Gross Alpha/Beta. No problems were identified with the data package that 
result in the qualification of data. 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The case narratives stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank at concentrations > the 
associated MDAs. 

Matrix Spike (MS) Analvsis 

The MS analysis met all ac acceptance criteria. 



Laboratory Control Sample (LCS)'Analv!is 

The LCS analysis met all QC acceptance criteria. 

Replicates 

The replicate analysis met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier was required for this method. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

OtherQC 

All Analyses: No field duplicates, equipment blanks (EBs), or field blanks (FBs) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



( 

loiGioA Y~ A. II ~UIIIIIIDIJ 

SiteJPro.iect: D~s (~~~ r.......,,,'i ProjectJTask#:7~;13,Q2.o3.0;t # of Samples: [ 3 Matrix: I).. S'"• i ( /l ~ ~N 
AR/COC #: 6OS"~ "1 \f Laboratory Sample IDs: ~ 1413 -(X) I lo -o 1-:2 

UOOnoo~~~L~------~--------------------------
800#: 6J '-t 73 

1 
(,71.l17{I6o ... l7) 

l. ~~ 17- o o I 

Anatysls 

QCEiement OrgllDics Inorganic:s 

VOC svoc 1 PestickW PCB 
HPLC ICP/AES GFAA/ CVAA 

AA 

1. Holding Times/Preservation ~I\/' v v / /V4 t/ 
vI J v 2. Calibratioos 

\JIS:: 

'~VJI V v 

RAD 
CN 

t/ v 
J' v 

Other 
(Cr""o 

v/ 
v/ 

3. Method Blanks /IV v' / -:sf~ 1 v/ vl vlv 
4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = Estimated 
U • Not Detected 
UJ = Not Detected. F.1timated 
R = Unusable 

~l I v v v v / J v v 
vlv tL: c/ J v v 

.,' . :5 ;f./A I AlA t/ .· 
;·,I·. 

v v t/ v ,._1.• ,_ •• '· •• ,, • .• '.··a!', .•. 

t/ v .... -. · · ~ . , ',r>· . , ,. ") ·t- ....... :! _ ... _·... . -l:-. \ · .. 1fE-
··- --"· . _, ' . . . . ... --. . ;;1~:; . 

\/ v . , . -F ·· -·~~;~ l:::,.';::r-·<'·;:f-- :·:;.·_· ·:·k ·_' , .·.,.~~~::.: · u 

._., :±.·:·. _· _ _. ... :Jt; :_ . -· .-.. ·· .J. v r: ·.t, -~··_;t:;•· :: ~;.::I::: .. -~:·_,,, ~·:~ .. -..... 
, . ., . . .·:::t>~·:;··-~ ·.:·r .· <~· .. :·:~-1~:~·.: ~:, .. \1 v r· ·:·.v.:-, .F.::: .. :- ... : ·+r~~:~: .. ~. -~ :j 

·,; :_~~~!ti~ft',:{:·M{-;:f';:~~\ji,·;<J~-~t';'',:?\:~~ /VA 

J I !VA I v I rvA I ft/A-·1 \V I IJA I IVA ./ ~ 
Check ( ..J) = Acceptable 
Shaded Cells "' Not Applicable (also "NA ") 

NP = Not Provided 
Other: Reviewed By: '2"'"'S * :-- ,... ..._:>=e. ..e; Date: u./u /o 2. 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/ProjeGt: {)S,$ )¢;1 $....f\~ AR/COC #: 6 DS"C, I 'i #of Samples: b Matrix: _gg_lw· ll-----------
Laboratory: G,C:l soo #: (,, '"t 1l Laboratory Sample IDs: --=b~'1....!'<....:...1 ~.':!.-..:-():..:0:.!..1 _!h..l!.--..::OO~G:....__ _______ _ 

Methods: ~-\&-:J:'o A Batch #s: J..0"3 «i~ 't 

""'~ ·~,· 

IS 

1 
2 
12 
1 
1 
1 
1 
1 
1 

2 
2 
1 
1 
1 
3 
1 
t 
1 
2 
1 
1 
1 
I 
2 
2 
1 
2 

12 
2 
2 
1 
1 

12 

CASt 

11·55-6 
79-34-S 
~s 
7$-34-3 
,,.35-4 
107.()6.2 
540.5~ 
78-8'7-5 
'71-93·3 

591-'11-6 
108-10.1 
67-64-1 
71-43-2 
'IS-27-4 
75-25-2 
74-83-9 
75-1~ 

56-13-S 
10&-90-7 
7S.00.3 
67-66-3 
74-87·3 
10061-0l·S 
124-48-1 
100-41-4 
7$..()9.2 
100-42-S 
127·18-4 
108-88-3 
10061~2-6 
79-01-6 
75-01-4 
1330.20-7 

Name 

1 1 1-ttichloroothane 
11.2.2-tetracllloroet 
11 
Jl-dlcldoroedlue 
1.1-dleltloroedlele 
t• 
1.2-dkltloroetlte•e{total) 
1 
:Ut ~~~ ..... 
2-hamoao(. MBK) 

I(MIBK) 

acetoae(lls:blk) ..... 
bromodicblorometbane 
bramciOnD 
·b'omomochaoe 
c:arbaG dilulMe 
carboa tetnc•loride 
cldorobeueae 
~ 
cltlorofona 
chlonlmcdlana 
cit-1 
dlbromliCbiOIO!DdbaDe 

cbloridc { 1 Ox:bllt) 

lstmnc 
feUiio.tilurcrlhae 
toluate(1 Oxblk) 
lriDs-1,3 . 
tricllloroetlleae 
!'ftul cWerWe 
xvlCIIICStoeal) 

T Min. c RF Intercept 
L 

t/ 0.10 /VA 
0.30 
0.10 
0.10 
0.20 
0.10 
0.01 
10.01 

... 0.01 

./ 0.01 
0.10 
0.01 / 
0.50 ~ ...... 
0.20 •• 
0.10 r/ 
0.10 ~ 

0.10 
0.10 
0.50 
0.01 
0.20 
0.10 
0,20 
0.10 v 
0.10 ./V'A-
0.01 \/ 
0.30 _/'\./4 

0.20 _1 
10.40 .IJ 
0.10 ,/ 
0.30 •A 
0.10 I 
0.30 -¥. 

Callb. Clllb. CCV 
RF R8DI %0 Method Les li Blka LCS LCSD 

RPO <20%1 >.OS 0.99 20% 

v / ,./ v 
a/ v 
,/ v 
J v' 
,/ v" if A~ AJA 
J v 
'-/ ,_.... 
./ / 
\/ \/ 

v v· ./ t/ 
,._/· v 
./ ../ 
v \./ _...L _L!.L""r ....VA 
,/ ./ '-""". ;/ 
./ \/' 
\,;""" \..;'· 
,/ •/ 
v v v l.lll'k' M4. . ./ i/• 

v v 
../ \/' 
V" v 
v' v· 
.; / 
,/ v 
\/ ,/ 
V" V' 
,/ ,/ ,I/ l..,.M- IVA 
,/ / 

1~-;l.q / i ........ AJ~ ...vA 
v t/! 

. t/ ... / \V v 

Q) 
MS Field Equip. 

MS MSO RPD 
Dup. Blanb RPD 

,.../.l.r AJA--

/ / / 

/ / v 

/ J v 

,./ ./ v 

./ / ./ 

J' ' 
. . 

Comments: No tea: Sbaded rows 1tJ RCRA compounds. . 
fi).~(;.A<5t:J ~t.,.......c....J o--. <>-"- cr.y~·"'·-' S..vt.. f'a.<t.& tr- ""~Y\.o.r "P(:,, Reviewed By: ~· ""f;;r~ 

Trip 
Blanb 

_vr 

I 

v 

\ 

II ~Ak..._ .1 

Date: t 1/~ /0 'l 
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Volatile Organics Page 2 of: 

Site/Project:~~~~ S4.1l·~ ARJCOC#: Gc5"()11i Bstch#s: ·:2.03((1'/ 

~ ~&~ SDG#: ~,~;1 #of Samples: 6 ------ ~: ~~~~~·~~--------------------
Surrogate Recovery and lnterna1 Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 

.MI ~ 
P(i.s.~ 

-

SMC .. 1: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

~ 
' "" ~ 

IS 1: Fluorobenzene 
JS 2: Chlarobenzenc-d:S 
IS 3: l,4-Diehlorobenzene-d4 

....;; 

IS1 IS1 IS2 1$2 IS3 IS3 
area RT area RT a: rea RT 

~ ...... 
1'----. 
~ 
~ 

......... 

~ 

""' """ -..... C~a(J: 
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VolatJ le Organics (S W 846 Method 8260) Page 1 {)f'2 

Site/Project: pss $ .. :! $bf!try ARICOC#: b o5T1~ #of~les: l Matrix:-=;qfp!I=<.I=:!:S.=~"'------------
LabOl'll.tory: (:sf l SDG ;¥: f. ;• .. ('? 1 bbCI1'8'klly Samp!e IDs: _.....t 1...:..:..."( ..!..'71.;...-o....::·:::.:::owl_..(...:;"fG::...:.) __________ _ 

Methods: ~PA-"&''-&0~ Batch#s: ?.03-S't f 
~b. 

' . . . 

T c.llb~ ~DI ccv l1) .Fiekt . ·Equip~- · Tftp 
IS CAS#. Name.· ·_ c Min" IntercePt RF ~· %0 Method LCS. LCSD· LCS 

MS MSD 
. M$· eup;· 

L 'FJF <lOo/o/ 
BltcJI" RPD. RPD RPD ·BlankS· Blanks 

>.05 0.99 20% 

I 71·55-6 ) l.lotrlcblorocthane ~ 0.10 /VA. v ~ \/' ~v"'' NA A/A. t./ 
2 19-34·5 1 1.2.2-t:etrachloroetlwlc IV' 0.30 ;/" o./ 
ll ~~s. .1 .1.2-tric:hloroerhi . ~ OJ'O ·. \7. v 
I 75-34-3 1 1-dlebloroetbane v 0.10 ..r v 
1 15·35-4 t.l-4kblor0dhene tv 0.20 v v V' IVA l..v4 / ./ J 
1 . 107-()6;.2 . 1 . ~ .. 

lL IQ.to · . ,./ \/' 
J 540-59-0 l.l..cll.dlloroetlleae{fotall IV O.OJ ~/ / 
J 78-81·5 . 1Ueli14t "· [-": [0.01·' -v--. 'V;' 
t. 78-93-3 IU..IeMCMJJQUbUI) ~ Ml- . . . /" 'I/' v .y , . 

""' ... . .... . •... 

2 591-18-6 .· 12.hclxanone (MBK.} ... ~ 0.01 .;./ ''I;/ ·.J ,./. .if 
l.· 108-l'O.L l~·l. :./ '0.10 \ .J' ·v 
l 67-64-J :Hetoae(lOdllk) lv 0.01 v I t/ 
t 11:-4'!4 . ~·. v {),51) .N'A / .I/ v ALk ..vA ,_/- ../ ..,; .. · . 

1 75-27-4 bromodichloromethane 1'-' 0.20 V" ./ 
3 : 1S·2S-2 ~- , ·o.ro . v ... / 

•' 

1 14-83-9 biomomedullle v 0.10 ,.,~ v 
1 . ?5·15.:.0' . · CUban dimltidc I" 0..10'. . ~ v 
1 56-23·5 arbon tetru•loride ./ 0.10 '-/ ,/ I 

2 108-90-7 e•JorobeDZeDe 1/ 0.50 / ;/ v ...V..I\ JV.Ar ./ ./ ./ 
1 . 7S-00-3 . Cli1oroicdtaDo . ·.IV 0.01 :J ·v, )JO 
1 67-66-3 chloroform /_ 0.20 \/ v' J 
l 74-87-3 chlorornctballe i/ 0.10 v if 
1 10061·01-S cis-1 3-.clicblol'OOIODelle o/ 6.20 '\/ v 
2 !24-41·1 dibromochloromctlume lV" 0.10 \./ v 
12:. -WO:':'Il'-4. ltt!Jor!~ ·._ IV" ~]0 ; • ..../ J 
1 7~..()9.2 meth.J)mc cblorJe ~ ltb!blt) to.:H o/ ,/ ....., 
l Wo...tl-~ [~ ,...,.. 0.30 .IV-A l/ v: 
l . l~?·U~-4 -tra~.t lv' 0.-20. 'I 0'· "-/. 
... JCWB-3 ,'!Olcne(l~*> IV" 0.40 / ,/ .. .../_ w~ 11/_A .../ ../ v' ' 
2 10061-<12-6 tnll&o 1,3-<f -~ t-..1 ~. \<() ....7 1/ 
1 79-01-6 bicllloroedleae v 0.30 ~~~ ./ / I .IV .A- WI.> / / ,/ 

1 . '15..01-4 . Vtayt· dai.Oricle 
.. 

'IV 0.10 v \/ IL 
2 1330-20·7 lxyl~totalt IY' 0.30 ~ ---;:7 ..../ ... ' I' v 

» . . .. -z:?:::-: ·f'tl. 'co!J.. 
~ $?"'""~ Date: lt/tr/o 2 

Comments: N-.: Shaded rows are RCRA compounds. 
o~t"'-""'ll ~,..-.,J....., - Sv(.. ""'?I.a. ~,:-.1u ~.y.-~~ ~ (!.,..4l'V- ~~. Reviewed By: 

B-18 
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Volatile Organics 
SiteiProj oct: _M> 50 n S'4rrltj AR/COC #: _.f,;uo"-"\'-=-6_,_1~-f---------
Laborator:y: u !::t.. SOO #: (:, "'?"f 1 7 

Batch#&! ~l-=O="!.~c;~'1~\L-----:==----------P~ag~e-2_o~f~2 
#of Samples: ---'---~-- Matrix: C3.:f ~~ 

Surrogate Recovery and Internal S1andard Outliers (SW 846 Method 8260) 
.... 

S~mpla sllic 1 SMC2 SIIC: _3 

Ai\· ~ 
PcQSLJ 

SMC l: Bromo:fluorobenzene 
SMC 2: Dlbrom.ofl.uoromethane 
SMC 3: ToJuen~d8 

,. 

~ 
~ 

···~ ~-

IS 1: Fluorobeozene 
IS 2: Chlorobenzene..d5 
IS 3: 114-Dichlorobenzene-d4 

IS1 IS 1 IS 2 lSi ..... RT ,.,... Ri' .. 

~ 
~ 

" 
~ ....... 
~ 

-

Comments: 

B-19 

as·~- .. 183 
ar-0 · .. · .. ·RT 

I 

r-..... 
~ !'---.. 

............. 
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Semivolatile Organics (SW 846 Method 8270). ~ ,l/\IOJ. Page 1 of3 
Site.JProject:DSS .S01t ~l·"j AR/COC#: (,o-)67~ LaboratorySampleiDs: ~1'1 1:)-ooJ J.o ~ -ctl 
I..aboratory: G .E:-<.. soo #;_(,!!!,.'l.;...'1..:.._i_:J _______ _ 

Metbods: ~a,;oc. 

. #ofSamples: l:b Matrix: ~4;1 Batch#s: :l.O"\"_\ I_ _ __ _ 

C. lib. 
Callb. CCV FJeld T Min. RSD/ M.thod LCS MS Eq~lp. Field 

IS BNA CAS• NAME c ...... RF ~ %0 LCS LCSD MS MSD Ol.lp. 
RF Blanks RPO RPD Blanks Blanks 

L <20%1 
RPD .. 

>.05 200.4 0.99 

1 A 108-95·2 Pbcool IV 0.80 /"'~ v v v ./ t/ ,.v4,..- V.-1 / / v ~ /\A4- A.J!A 

1 BN lll-«-4 bis(2-Cbloroetbyi}Ctber I\/ to.10 v I/" 
I A 95·51-8 2-CbJoropbeDol / 0.80 v v / IMA- ..eM. ,/ ./ ./ 

1 BN 541-13-1 1;3-Pic:blorobc:ucne I\/ 0.60 v / 
1 BN 106-46-7 1,4-~ IV" ~a.~ v / ,/ Ill/A- ..V4 .,/' V' v 
1 BN 95-$().1 1,2-Dicblorobeazc:oc IV' 0.40 v 1/ 

·I;. I A 95-48-7 o-CMOl lv f0.70 V'. t/ v lA/A- .vi ...,/" V' t/ 
I BN 108~1 llill(l-cbloroOOpropyl)etbet- v 0.01 v ../ 
1 A 1()6.44-5 m,p<:rC!Ois :\/ 0.60 v v v WA- N~ v/ v / 
1 BN 621-64-7 N-Nitrofo.di·n-propylamine I~ 0.~ \./' ./ t/ llllv VA I 
1 BN 67-72-1 ~ V' to.30 \./ ../ t/ IIUJr W.A 
~ BN 98-95-3 N~ iv' fo.20 V" v' v LA-'. ~A Jt ~ . 

' 
~ BN 78-59-1 Iaopbonmc IV" 0.40 v if 
2 A 88-75-.5 2-Nitropbeoal v 0.10 ,/ ./ I 

12 A 10$-;67-9 2,4-Dimcdlylpbenol lv 020 v lv' 
2 BN 111-91-1 biJ(l..Chloroetboxy)lncthane lv ~.30 v v 
l A 120-83-2. 2,4-Dichloropbeool lv' 0.20 v v 
2 BN 120-82-J 1,2,4-TricbJorobcmcDe tv 0.20 ,/ v / t-v-'\ I ..vi\ v / ......... 

12 BN 91·20-3 Napbthalaw: IV" 0.70 t/ v 
2 BN }()6.47-8 14-chlaroanillllc lv 0.01 L ./ 
l2 BN 87-68-3 Heuchlqroblatadienc IJ O.Ql v v v .AIV'r ...v~ _., c/ v-
2 A SM0-7 4-Cbloro-3-medlylpbcool lv 0.20 v ~ v IA...-.k A.J.lt ,./ v V"' 

2 BN 91·.57-6 2-~· it/ 0.40 v Ill: 
~ BN 77-47-4 ~cne V' fo.Ol .,/ \/ 
~ A 88-06-2 2,4,6-Tricbloropbenol IV' 0.20 ,/ 1./ /_ ./ .,t;.k ~. v ~ j/ 

3 A 9.5-95-4 2,4.S·Trichlotophcool __ [.\L 0.20 J.v v v ,y 
~ v IVA" NA v-· ,./ v ~ ./ 

-··~-~. -· 
Commeaa: Noe.: SludodlOWIIIA RCRA~. AJA-...AJ6lr ~"~"' 

ReviewedBy: ~ ?::' ~~ Date: I II r/o,; 
B-20 



Semlvolatlle Organics Page 2 of3 

Site/Project: IJS~ ~:t $~-,l,t..; AR/COC#: 60~bl~ Batch #s: l C :,(') ') 1 

Laboratory: ~~I.. SDG »· tm ~ #ofS .. ....... ....,._ .... r ... - .... \~ ... ..... Matrix· s-~u 

Cali b. 
Call b. 

CCV Field T RSD/ Equip. Field Min. RF %0 Method LCS 
MS MSD 

MS Cup. IS BNA CAS# NAME c RF 
Intercept ~ Blanks 

LCS LCSD RPD RPD Blanks Blanks 
L RPD 

<20%/ 
>.OS 0.99 20% 

3 BN 91-58-7 2-Chloronaphthalene .L 0.80 A/~ v / v ../ /v<A- JvAr JVJ. 
3 BN 88-74-4 2·Nitroaniline t~ -_l I~ 0.01 / v 1/ ' 

I I ' 3 BN 131-11-3 Dimethyl phthalate ../ 0.01 A/A \/ J ·, 

3 BN 208-96-8 Acenaphthylene IV 0.90 i v ../ 
3 BN 606-20..2 2,6-Dinitrotoluene tv 0.20 jf v J ! 

3·Nitroaniline ('"' _ '\ ·,/ v' / I 3 BN 99..{)9-2 IV 0.01 '· 

3 BN 83-32·9 AcerutJWhene iV 0.90 1\./~ ·/ i/ -./ N4- A/A / -./ v 
3 A 51-28-S 2.4-Dinitropheno\ 0.01 v' v v ( 

v 
·I' 3 A 100..{12-7 4-Nitrophenol 0.01 tV4- \/ _J_ I./A_ 1V4 if / v ! 

~ v ! 

3 BN 132-64-9 Dibenzofuran ~ 0.80 v .../ : f 
3 BN 121-14-2 2, 4· Dinitrot.oluene ilL 0.20 v v _y' :N"~ • ..u4 17 1./ t/ i 

I 3 BN 84-66-2 Diethylphthalate iv' O.oi v v I 

3 BN ~005·12·3 4-ChlorophenyJ...pbenyletber it/ 0.40 v v . I ! 
I 

3 BN 86-73·7 Fluorene: IV" 0.90 .II ../ v' ; I 

3 BN 1()()-()1-6 4·Nitroaniline ( {' -\ 0.01 J ../ ./ i 
4 A 534-51-l 4,6·0~2-methylphenol L 0.01 / ./ ~ 

14 BN 122-39-4 Diphenylamine lV 0.01 NA v 1/' t I 

14 BN 101-~5-3 4·Bromopbenyl·phenyletber ./ 0.10 v' v I :l.c:.. i 
4 BN 118-74-1 Hexachlorobeazene ~ 0.10 J v v t/ \../ NA ~ v ...,/ t./ ' 
4 A 87-86·5 Pentachlorophe:ool L\.L' o.os ,/ ,/ ./ ./ 11../1"' .VI\ ~/ t/ t./ I i 
4 BN 85..()1-8 Phenanthrene lv' 0.70 ..tV It J J i 
4 BN 120-12-7 Anthracene 10.70 \L .../ ~ 

4 BN 86-74-8 Carbazole l\L 0.01 l 
4 BN 84-14-2 Di-n-butylphthalate , IV 0.01 v' v' . 

I 
4 BN 206-44..{) Fluoranthene llL j0.60 ../ / 
5 BN 129-00..{) Pyrene ~.60 ... / J Q.l'~ v /v.A- IvA t./ ../ / I 

.Y_ ' 
5 BN 85-63-7 Butylbenz.ylphthalate L\L O.Ql rvA v ,./ -J ~ 

5 BN 91-94-1 3,3'-Dichlorobenzidine /0.01 I v ./ 'A-1 c<t /. j, _L 

Benzo(a)anthracenc _ :L_ 0.!0 k v ·../ ::!._ \ " 'J ~ s BN S6-SS·3 -- ~ ~ ~ --.. ~~ 

Comments: 

B-21 



·I;, 

·~: 

Sen .... oha ... ae Organics 
site/Projea: Dss sl>:( -',.,t~\ ARICOC #: 'o'f> 1\f 

SDG#~ 6..,'-f,~ 

Batch #s: ~0 :l 0 ) I 

Laboratoty: ~~ . - # ofSamples~ I).. 

Calib. 
Call b. CCV 

Min. RF RSDI %0 Method LCS 
IS BNA CASt NAME TCL 

RF P? B,anu LCS LCSO RPO 
>.OS <:20%/ 20% 0.99 

s BN 21!..01·9 Chry9ene IJ 0.70 1-/~ _v v '-!!_ v 
s BN 117-81·7 bi9(2-Ethylhexyl)plrtbalale ;; 0.01 .j v ~ 
6 BN 117-84-0 Di-n-Octylphthalate ../ 0.01 ./ \/ \/ 
~ BN 20~99--2 Bca2.o(b )fiuo!'llllheoe h./ 0.70 .w-l'f. v J 
6 BN 201..()3-9 Benm(k)IUOI'I.DtbeDe J 0.70 v v v 
6 BN S0-32-8 Bcuzo{a)pyrebe IJ 0.7(} J v v 
6 BN 193-39·5 ludello( 1 ,2,3<d)pyrene v o.so v v' ../ 
6 BN 53-7()..3 Dibeam(a,h)anthraoenc ·.J 0.40 v ../ v' \t 
~ BN 191·24-2 Bcnzo(g.b,i)perytmc ,,/ o.so Nb.r \/ J l,lq,\ 1 

s _ui'J'OI!ate tueove_r; OutU ·---

Sample SMC1 SMC2 SMC3 SMC4 SMC5 SMC8 SMC7 SMC8 Comments: 

A--Ll ~ .... 
·p.,.~~ -t--... 

r--- ..... - r---- --
SMC 4: Pbeao1-d5 (A) 
S~fOH :l CWm:epb-N Ill EM 

- BN) 
SMC S: 2-Flu0rophcno1 (A} SMC 6: 2,4,6-Tn'bromopbeuol (A) 

.. SMe 8. J;!•5il:bhnobt:nauiMM (J!H) 

Internal Standard Outllers 
Sample 181 ..... m1-RT 182 .... 112-RT 113-aru ISJ.RT ............ IS .c-RT 181-aru 181-RT . ....... 
N-\.\ 
-t~:~ 

IS 1: 1 ,4-Dicbloro~ (BN) 
IS 4: PbcnatbrcDe-dlO (BN) 

-
IS 2.: Napluhalen&HiS {BN) 
IS S: ChryaelaHl2 (BN) 

IS 3: Aa:oaphl:bcce-dlO (BN} 
lS 6: Puyleoo-dl2 (SN) 

- t---

B-22. 

MS 

JSI-RT I 

Page 3 of; 

Matrix: '<> i f 
I 

Field MS Oup. Equip. FJeld 
MSD RP'O 9\anu B\anka 

RPD 
-

/!A-Ir VA- ~ 

' ... ri \; 



High Exp.-~i._ ... ~ (SW 846 Method 8330) 

SiteJProject D~S S:, d ~lbj ARJCOC II: ---b.J~ o'-L,;S"u4!.....:/~4 _____ _ 
Labotatory: uU.. Laboratory Report #1: --=G:....I_"'(_.,...,.J ____ _ 

Laboratory Sample IDs: b "7 '( "7 J - 0 0 ? ~ -() l2 

Methods: S\*'330 

II of Samples: b Matrix: sarI Batcll. #s: ?,.O'i I 'I l 

.AAA 
Comments: 

~ueoas COm'erdolu 

mg/kg• p.g/ g: [(!11/1) ll(umplenws {g} fwnplewl. {ml})x(lOOO ml/ lliter))/DilutionF~ • Jlgll Reviewed By: ,g;;= 4-c~ Date: ,/~ /fs'"lo, 
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PCBs (SW 846 - Method 8082) 

Site/Project: OS$ ~or I S"o.ep\""-' AR/COC#: 'otb ,'1 Laboratory Sample IDs: -'."1413-007 J.. -o1 :2 

Laboratory: C, E: \.. SDG #: ",'i, 3 
Methods: !d~iO i'l. (PC.f») 

#of Samples· b Matrix: Cb t I Batch #s: ?.- 0 3o I S 

T callb CCV LCS MS Flekf Field 
CAS# Name c lnlM'c.pt RSOI~ Method LCS LCSD RPD MS MSD RPD Dup. Equip. 

%0 ..... Blanks .... 
L 200/o - RPD 

<20%/0.99 20% 20% 

12674-11-2 Aroclor-1 016 tV~ J v / ./V\Jr /1 /-A- A)Jj, 

11104-28-2 Aroclor-1221 
11141·16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 v 
12672-29·6 Aroclor-1248 
11097-69-1 Aroclor-1254 v 
11096-82-5 Aroclor-1260 ~ \ -~~ v \/ IVlir NA / ./ v' ..17 ~ ~ 

·I;·. -- -------

'( 

Sample SMC SMCRT Sample SMC SMC RT • 
%REC %REC 

Comments: 
(!)~lc. -oo~ ct-1. S)c .. '-,."".) c.~. ·-4,t, 

Ai.l ~li\,..,._},_')" ~. 

P .. ~~ 

Confirmation 

Sample CAS# RPD>25% Sample CAS# RPD>25% 

Art! ---D .. cG. J. -- -- ·-- - --
ReviewedBy: g=-: ~ Date: 11/t1/o,2 
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~o. v.anlc Metals 
Site/Project: 0~ Soil 5f"f \M-4 ARICOC #: -'0=-~..._b"-1_'1......_ _____ _ Laboratory Sample IDs: ~ 1'0 1-001 ~ -o1-;z 

Laboratory: ()£:(.. SDG #: ....;!!b:.....:l....:'(-=..1..:.3 _______ _ 

Methods: ~tOK)~c..;.ft~ 1 f:ll~"1'1'1tk(w.~t-~) 

# of Samples: (.;, -~ __ Matrix: S.o c I Batch #s: ~l~t k", )i>__3'18~ _ 

CAS II 
QC Element 

~ Analyte LCSD MSD Rep. Meebod TAL lCV CCV lCD 
lL~~ LCS LCSD MS MSD RPD RPO (~~i llJ&Ib RPD 

742.9-90-3 AI / 
7440-39-JB. v / ,/ ~ ~- v .J /'VIA- 1\.i!.A v ~ ~ ~ 
7440-41-7 Be , ..... , .. ,~ 
7~9(:( ../ ,.,/ v v v .£ v -.MAr .M4 v /V.I:J. NA 

-~-

7440-70-2 Ca 
7446-47-3 Cr v / v ..,. lot!""':. v t/ ~ MA ../ -~ ~ v 
7440-48-4 Co 
74.0.50-3 Cu 
7439-8g..6 Fe 
7439-95-4 Ma 
7439-96-5 Mn 
744M-2-0Ni 
744()..{)9-7 K 
7440-21-4 Ac v / .,/ .; tL_ v' ,_/ ~ »A v 1\/Ar A/4-. AJA-
7440-23-S Na 
744o-62-l v 
7441}.66-6 Z11 

7439-91-1 Pb v _I.( t/. V""' ./ \/ ,./ /LA 1\.AA. -..( ~- !JJ>., \./ 
778:1-0-lSe v J I _\c.ctr. 13, j},l.\ I r I I I r r ~ 
7 446.38--l .A. J 'I/ 'tl -.l.bi ./ J.. v .y Jl ¥ Jt .Y V' 
7440-36-0 Sb 
7440-28-0TI 

7439-97-io Hr v vi': / v t/ t-/ ,/ ~ ~ ./ NL:I.. ~A 11./J\ 

_Cyanide eN 

-· ' -- .. ---
qaeou c:oavemoa: mg I kg"' 11g I g: [(j!g/ g) x (sample mass {g} I sample vol. {ml)) x( 

Commeots: ID~ ~.~ ~ ~,__t 0 "' "- SAil, ~-(11.. o~~;_•lv -v-:-... Stu--.~"\..., !>'-'Ct. 
~.M\ s+s. A:\. S'~· ~lC ~ ~ -"'rJ.t"l' .:~.J.. s • ,·(S 

JCS 
AB 

./ 
--~ 

&/ 

t/ 

\./ 
I 

J, 

A~ 

Serial Field 
DUa- D•p. 
tkla RPD 

../ ~~~ 

...v't Mh' 

.-....A. AA-

~ ~-

tv .... ~ 
#/Jit I 
;VI\ J; 

~ /1/~ 

}) 

-

EctW.. Field 
Bla•lll Blallkl 

.v.k kA 

.MA A./k 

Ah6- Mlo. . 

APY ;VI\. 

A"'.J\. A_M 

I I 
.Y _., 

~ A/ .A 

J.IS ,N.)o .. ..V•1 Allll:r ... {w 

~- ~ ... Reviewed By: ~ ~ ~ Date: U/11 Ia :;1 .,.,;;=== 
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"v••v••• ~IIVtii.V.I 'I 

Site/Project: Q~5 So II $""4-ep lr,..j AR/COC #: __,(,=o"-"S'-=b:..-i,_4-=-------- Laboratory Sample IDs: 'i 'i'? 3 -e:t,}'"'1 J., -<J I "l. 

Laboratory: 6 teL SDG #:~(a 1...:....~~~-'-'3=---------
Methods: t:PA1!96A(Crti\ 

1 
'-MtfDill\-lTo~.w) 

# of Samples: b Matrir.: ~Cl>JUi_J(~------ Batch #s: -l..03 66 f" . ~~ I ? ~ f ~4 "'Jo J 
l 

4CEtement 
CAU ~ T LCSD 1 iDMs MSD R.ep. ICS SMW :Fit1d ECJ111p. Fteld 

A ICV CCV ICB CCB Method LCS LCSD MSD 00.. Dup. Bluks BlaDka RPO RPD RPD AB BJaab L . tlaa RPD 

Gr -t' (, v v ~v J/' 1/ v / )/'~ N4 t/ ,.UJr ~ ;VA ~ AlA'-. Al4_ Ill).}, ALA .. 

--(.,~\ v v / ~ ~ :L ;vJr IUA v M.t- /VA- !V4_ 1 1 J j v..! IV' +'' tft 
'"''~ 

I _,_____ ----1---- --- -- -

1;, 

•t! 

Commeats: COMi ...-~.· '-" Gr-t-~ ~......_l- ...- f.vt. t;-f-C... '*' f•'-:'lw- c...--"":.- ~-~~ ("()(;. _Adr ,... ).}vf ANI•" >4 

Reviewed By: ZS:::;: ;j,. ~..,;z=:: Date: f I /it /& Z 
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Radio..,r1emlstry 
Site/Project: 0S5 S...-r $'""11~ AR/COC#: 605'61\J LaboratorySampleiDs: ~6i:._'t.l...."?L.]..)..:..~.:...:oo::...!t~J.c...:..-o~I)~---------

Laboratocy: u f:: ( SDG #: 'I y i J 
Methods: f:J!A ,~ .o(G.ns.s-' J ~) 
#of Samples: 6 Matrix: s~: I Batch #s: ;l.() 1~ ~ :1 

QC Element 
Analyte Method Rap Equip. 

Field 
Field Sample Sample 

Blob LCS MS RER Blaaks Dap. Blanks ID Isotope Istrraee m Isotope IS/I'~• 
RER 

Criteria u 20".4 25% <1.0 u <1.0 u S0-105 50-lOS 
H3 A 

U·23S ~_,. .. -
U·234 ""-.. 
U-23SI-236 ......... 
Th-232 ............ 
Th-228 ............ 

·1;, 
Th-230 ""-... 
IPu-2391-240 "' ! 

'· Gross Aloha -~ v v .v" AA .MA N ..... ......... 
Nonvolatile Beta v v v( V"' N-\- -~ #I\ ............ 
IRa-226 .......... 

Ra-228 ........... . 
~i-63 """" Gamma Spec. Am-241 ""-.. 
Gamma Spec. Cs-137 ............. 
Gamma Spec. Co-60 

.~-...U()+~I.~U" 
P11111meter Method Typical Tracer Typical Carrier Comments: 
Iso-U Alpha spec. U-232 NA 
Iso-Pu . Alpha spec. Pu-242 NA 
lso-Th Alpha, spec. Th-229 NA 
Am-241 Alphas~. Am-242 NA 
Sr-90 Beta I y in_S!!)_wtb NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha~. Ba-133 or Ra-225 NA 
Ra-228 Gammas~. Ba-133 NA 

' ---

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
Reviewed By: ;??:;: '?>= .;:;;:::=------::: .. 

~ ~ 

Date: 1//11 /o2 
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' Contract Verification Review (CVR) 

Project Leader _c_o_LU....;......;.N.;;_s _____ _ Project Name DSS SOIL SAMPLING Case No. 7223_02.03.02 

ARICOC No. _6058_..;..74.,;__ _____ _ Analytical Lab _GEL ___________ _ SDG No. _6_7_47_3 ________ _ 

In the tables below, mark any information that Is missing or incorrect and give an explanation. 

I.U I""\IIOIYDIO ''llinf~L CiiiiV '\JIICIIII '-'' V\,,oiiti.UUY ''"""""""'"~ Clln.l ~~~Ill IIIIUIJIICIU\111 

Une Complete? Resolved? J 
No. Item Yes No If no, exPlain Yes No ! 

1.1 All items on COC coml)lete - data entry clerk initialed and dated X 

1.2 Container type( a) correct for analyses requested X i 
1.3 Semple volume ~uate for# andty~ of analYses reauested X 
1.4 Preservative correct for analvses reQuested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number( a) provided and SNL sample number(s) cross X 
referenced and correct 

: 1.7 Date sam~ received X 
1.~- - CQndltion ~ rtceir:ttlnfQrmatiQo ~lded X 

- -- ---------- -- --- ---- ---

t 
'· 

-·- • w•-•J.,.--• ----·-.. -•J • ._.,.._,., 

Line te? Resolved? 
No. Item Yes No If no eXPlain Yes No 

2.1 Data reviewed _signature X 
_, 

2.2 Method reference number(s) complete and correct X 
2.3 QC ana_~ls and acceDtance limits provfded {MB, LCS ReDUCStet X 
2.4 Matrix SPike/matrix spike dUPlicate data provided_ (If requested} X 
2.5 Detection limits provided; PQL and MDL (or lOLl. MDA and k X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels ·~ ~ X 
2.8 Data rellOI'ted In .. .l"'~~~;ate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

Clf applicable) 
2.10 Narrative provided X i 

2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided ·' X 
2.14. All requested result and nc (if reQuested) data provided X 



Contract Verification Review {Continued) 

.... v ~r.a '\ollv..-ulY ...... ,... ... ,n,,.t 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? Inorganic& and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported In plcocurles per liter with percent moisture for soil samples? Units 
consistent between QC samPies and samDie data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratorv control samples acouracv t'I:I)IUILUU and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Precislon X RPO FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and. met for all inorganic and radiochemistry 

sam ales 

'( b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: • J•- estimated quantity; ·s· -anatyte found in method X 
blank above the MOL for organic or aboYe the PQL for inOrganic; ·u·- anatyte 
undetected (results are below the MDL, IDL. or MDA (radiochemical)); "H. -analysis 
done. beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, coi'TltCt, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 
8082 (peaticldesiPCBs) 

-



Contract VenflcatJOn Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCJMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial callbnition provided X 

c) Continuing calibf'ation provided X 

d) Internal standard performance data provided X ' 

e) Instrument run logs provided X 

.,. 
f 4.2 GCIHPLC (8330 and 8010 and 8082) 
'· a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganlcs (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sampte data provided X 

d) ICP serial dilution provided ' X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 
~---



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. list only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

ALL ·8330 TECHNICAL NARRATIVE INCORRECTLY STATES THAT LCS FAILED RECOVERY UMITS 
- ------ -------· -

·I; 

r 

Were deficiencies unresotve~i?..,.@ ..,. No 

Based on the review, this data package is complete. ~Yes .... G) 
If no, provide: nonconformance report or correction request number~ and date correction request was submitted:- 10=29:2092 

Reviewed by: \ U , P~~ [' ~ Date: 10=29-2002 • Closed by: w . ? n 99 wi t.Date: \ \ ,l 4\ a '"d.._ 



ANNEX B 
Risk Assessment 



RISK ASSESSMENT FOR DSS SITE 1089 8/26/2003 

TABLE OF CONTENTS 

I. Site Description and History ........................................................................................... B-1 
II. Data Quality Objectives .................................................................................................. B-1 
Ill. Determination of Nature, Rate, and Extent of Contamination ......................................... B-5 

111.1 Introduction ....................................................................................................... B-5 
111.2 Nature of Contamination ................................................................................... B-5 
111.3 Rate of Contaminant Migration .......................................................................... B-5 
111.4 Extent of Contamination .................................................................................... B-5 

IV. Comparison of COGs to Background Screening Levels ................................................. B-6 
V. Fate and Transport ........................................................................................................ B-6 
VI. Human Health Risk Assessment.. ................................................................................ B-10 

Vl.1 Introduction ..................................................................................................... B-1 0 
Vl.2 Step 1 . Site Data ............................................................................................ B-1 0 
Vl.3 Step 2. Pathway Identification ........................................................................ B-1 0 
Vl.4 Step 3. Background Screening Procedure ..................................................... B-11 

Vl.4.1 Methodology ...................................................................................... B-11 
Vl.4.2 Results ............................................................................................... B-11 

Vl.5 Step 4. Identification of Toxicological Parameters .......................................... B-15 
Vl.6 Step 5. Exposure Assessment and Risk Characterization .............................. B-15 

VI. 6. 1 Exposure Assessment ....................................................................... B-15 
V1.6.2 Risk Characterization ......................................................................... B-17 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines ......................... B-19 
Vl.8 Step 7. Uncertainty Discussion ....................................................................... B-20 
Vl.9 Summary ......................................................................................................... B-21 

VII. Ecological Risk Assessment ........................................................................................ B-22 
Vll.1 Introduction ..................................................................................................... B-22 
Vll.2 Seeping Assessment. ...................................................................................... B-22 

Vll.2.1 Data Assessment ................................... · ............................................ B-22 
Vll.2.2 Bioaccumulation ................................................................................. B-22 
Vll.2.3 Fate and Transport Potential. ............................................................. B-22 
Vl1.2.4 Seeping Risk-Management Decision .................................................. 8-23 

VIII. References ................................................................................................................... 8-23 

Appendix 1 ............................................................................................................................ B-27 

AU8-03/WP/SNL03:rs5363 B-i 840858.01 08/26/0310:12 AM 



RISK ASSESSMENT FOR DSS SITE 1089 8/26/2003 

This page intentionally left blank. 

AU8-03/WP/SNL03:rs5363 B-ii 840858.o1 OB/26/0310:12 AM 



RISK ASSESSMENT FOR DSS SITE 1089 8/26/2003 

Table 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Figure 

1 

LIST OF TABLES 

Page 

Summary of Sampling Performed to Meet DQOs ............................................ B-2 

Number of Confirmatory Soil Samples Collected from DSS Site 1089 ............. B-3 

Summary of Data Quality Requirements .......................................................... B-4 

Nonradiological COGs for Human Health Risk Assessment at DSS Site 
1089 with Comparison to the Associated SNUNM Background Screening 
Value, BCF, and Log Kaw •....••...............•...............••...•...........•..•••...•...••.••••.•..•• B-7 

Radiological COGs for Human Health Risk Assessment at DSS Site 1089 
with Comparison to the Associated SNUNM Background Screening 
Value and BCF ................................................................................................ B-8 

Summary of Fate and Transport at DSS Site 1089 .......................................... B-9 

Toxicological Parameter Values for DSS Site 1089 Nonradiological COGs ... B-16 

Radiological Toxicological Parameter Values for DSS Site 1089 COGs 
Obtained from RESRAD Risk Coefficients ..................................................... B-17 

Risk Assessment Values for DSS Site 1089 Nonradiological COGs .............. B-18 

Risk Assessment Values for DSS Site 1089 Nonradiological Background 
Constituents ................................................................................................... B-18 

Summation of Radiological and Nonradiological Risks from Site 
Carcinogens .................................................................................................. B-21 

LIST OF FIGURES 

Page 

Conceptual Site Model Flow Diagram for Building 6734 Seepage Pit, 
DSS· Site 1 089 •..........................................................................................•... B-13 

AU8-03/WP/SNL03:rs5363 B-iii 640858.01 08/26/0310:12 AM 



RISK ASSESSMENT FOR DSS SITE 1089 8/26/2003 

This page intentionally left blank. 

AU8-03/WP/SNL03:rs5363 B-iv 840858.01 08/26/03 10:12 AM 



RISK ASSESSMENT FOR DSS SITE 1089 8/26/2003 

DSS SITE 1089: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1089, Building 6734 Septic System, Operable Unit (OU) 
1295, at Sandia National Laboratories/New Mexico (SNUNM), consisted of one seepage pit 
located on the northeast side of Building 6734. The site is located in the northern portion of 
SNUNM Technical Area (TA)-111 on federally owned land controlled by Kirtland Air Force Base 
(KAFB) and leased to the U.S. Department of Energy (DOE). Available information indicates 
that Building 6734 was constructed in 1968 (SNUNM March 2003), and it is assumed that the 
seepage pit was constructed at this time. Records indicate that the building and the general 
site surrounding the building has not been used since the mid 1980's (Northrop December 
1989} and it is assumed that the seepage pit has not been in service since that time. 

Environmental concerns about DSS Site 1089 are based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the seepage pit. 
Because operational records are not available, the investigation of the site was planned to be 
consistent with other DSS site investigations and to sample for the COGs most commonly found 
at similar test facilities. 

No springs or perennial surface-water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport is 8.1 inches (NOAA 1990}. Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat. During most rainfall events, precipitation quickly infiltrates the 
soil at DSS Site 1089. However, 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 (SNUNM March 1996). Most of the area immediately around 
DSS Site 1 089 is unpaved with some native vegetation, and no storm sewers are used to direct 
surface water away from the site. 

DSS Site 1 089 lies at an average elevation of approximately 5,357 feet above mean sea level. 
A major drainage feature in the vicinity of the site is the Arroyo del Coyote, which is located 
approximately 2.1 miles east of the site. The depth to the regional aquifer is approximately 
457 feet below ground surface (bgs). The nearest groundwater monitoring well is MWL-MW6, 
which is located approximately 800 feet east of the site. The nearest production wells are 
north/northwest of the site and include KAFB-4 and KAFB-7, which are approximately 2.9 and 
3.5 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 
SAP) (SNUNM October 1999) and "Field Implementation Plan [FIP], Characterization of 
Non-Environmental Restoration Drain and Septic Systems" (OU 1295 FIP) (SNUNM November 
2001) identified the site-specific sample locations, sample depths, sampling procedures, and 
analytical requirements for this and many other DSS sites. The DQOs outlined the Quality 

AU8-(J3/WP/SNL03:rs5363 B-1 840858.01 08/26/03 10:12 AM 



RISK ASSESSMENT FOR DSS SITE 1089 8/26/2003 

Assurance (QA)/Quality Control (QC) requirements necessary for producing defensible 
analytical data suitable for risk-assessment purposes. The baseline sampling conducted at 
DSS Site 1089 was designed to: 

• Determine whether hazardous waste or hazardous constituents were ever 
released at the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 089 
Sampling Potential COC 

Areas Source 
Soil beneath the Effluent discharged to 
seepage pit the environment from 

the seepage pit 

COC =Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling Location 
-· Rationale 
Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepaQe pit 

Soil samples were collected from one location at DSS Site 1089. The samples were collected 
with a Geoprobe™ from two 3-foot-long sampling intervals at each boring location. Seepage pit 
sampling intervals started at 9 and 14 feet bgs in the seepage pit boring. The soil samples 
were collected using the same procedures, in accordance with procedures described in the 
OU 1295 SAP and FIP. Table 2 summarizes the types of confirmatory and QA/QC samples 
collected at the site, and the laboratories that performed the analyses. 

The DSS Site 1 089 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]) and the 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and the data quality requirements from the OU 1295 SAP and FIP. 

QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of one trip blank (for VOCs only). No significant QA/QC problems were identified in 
the QA/QC samples. 
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Table 2 
Number of Confirmatory Soil and QAIQC Samples Collected from DSS Site 1089 

Sample Type VOCs 
Confirmatory 2 
DUQiicates 0 
EBs and TBs (VOCs only) 1 
Total Samples 3 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
0 
0 
2 

GEL 

= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 

PCBs 
2 
0 
0 
2 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Resource Conservation and Recovery Act. 
=Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
=Trip blank. 
=Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
0 0 0 0 0 
2 2 2 2 2 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/ 
Beta 

Activity 
2 
0 
0 
2 

GEL 
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Table 3 
Summary of Data Quality Requirements 

Analytical 
Methoda Data Quality Level GEL RPSD 

VOCs Defensible 2 samples None 
EPA Method 8260 
SVOCs Defensible 2 samples None 
EPA Method 8270 
PCBs Defensible 2 samples None 
EPA Method 8082 
HE Compounds Defensible 2 samples None 
EPA Method 8330 
RCRA metals Defensible 2 samples None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 2 samples None 
EPA Method 7196A 
Total Cyanide Defensible 2 samples None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 samples 
Radionuclides 
Gross Alpha/Beta Activity Defensible 2 samples None 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
GEL =General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating 
Procedure] 00-003, Rev. 0 (SNUNM December 1999). The data validation reports are 
presented in the associated DSS Site 1089 no further action (NFA) proposal. The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02. The gamma-spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have 
been fulfilled. 
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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1089 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the OU 1295 SAP and FIP identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for DSS Site 1089, which is presented 
in Section 4.0 of the associated NFA proposal. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1089 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and any potential degradation products at DSS Site 1089. 

111.3 Rate of Contaminant Migration 

It has been assumed that the seepage pit at DSS Site 1 089 has not been in service since the 
mid 1980s, when the site was no longer in use. The migration rate of COCs that may have 
been introduced into the subsurface via the seepage pit at this site was dependent upon the 
volume of aqueous effluent discharged to the environment from this system when it was 
operational. Any migration of COCs from this site after use of the seepage pit was discontinued 
has been predominantly dependent upon precipitation, although it is highly unlikely that 
sufficient precipitation has fallen on the site to reach the depth at which COCs may have been 
discharged to the subsurface from this systern. Analytical data generated from the soil 
sampling conducted at the site are adequate to characterize the rate of COC migration at 
DSS Site 1 089. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath 
release point (seepage pit) at the site to assess whether releases of effluent from the seepage 
pit caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 9 and 14 feet beneath 
the seepage pit. Sampling intervals started at the depths at which effluent discharged from the 
seepage pit would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators, and has 
been used at numerous drain and septic system type of sites at SNUNM. The baseline soil 
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samples are considered to be representative of the soil potentially contaminated with the COCs 
at this site, and are sufficient to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1089 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COCs for which samples were analyzed. If the 
detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organic 
compounds not included in this assessment were determined to have sufficiently low 
detection limits to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients such as iron, magnesium, 
calcium, potassium, and sodium were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included in 
this risk assessment consists of both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs for the human health risk assessment at DSS Site 1089. 
Table 5 lists radiological COCs for the human health risk assessment. All samples were 
collected below 5 feet bgs, therefore evaluation of ecological risk was not performed. All tables 
show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997). Section Vl.4 provides discussion of Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1089 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6734 to the seepage pit. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point. Because the discharge 
was to the subsurface, wind and surface water are considered to be of low significance as a 
transport mechanisms at this site. 

Water at DSS Site 1089 is currently received as precipitation (approximately 8.1 inches 
annually [NOAA 1990]). Precipitation will either evaporate at or near the point of contact, 
infiltrate into the soil, or form runoff. Infiltration at the site is enhanced by the sandy texture of 
the soil. However, because it is estimated that 95 to 99 percent of the annual precipitation in 
this area is lost through evapotranspiration, the depth of percolation of this water into the soil is 
limited and the potential for further downward movement of COCs through leaching is low. 
Because groundwater at this site is approximately 457 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely small. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1 089 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM BCF 

Concentration Concentration Background Screening (maximum Log K0 w 
coc (mg!kg) (malka)a Value? aquatic) (for organic COCs) 

Arsenic 2.32 4.4 Yes 44c -
Barium 65.6 214 Yes 170d -
Cadmium 0.173 J 0.9 Yes 64C -
Chromium, total 6.95 15.9 Yes 16C -
Chromium VI 0.0264e 1 Yes 16C -

Cyanide 0.01905e NC Unknown NC -
Lead 3.87 11.8 Yes 49c -
Mercury 0.00697 J <0.1 Unknown 5,500C -
Selenium 0.355 J <1 Unknown soo1 -
Silver 0.04335e <1 Unknown 0.5c -
2-Butanone 0.0060 NA NA 19 0.299 

Note: Bold indicates the COGs that exceed the background screening value and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 
BCF _ = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 

mg/kg 
NA 
NC 

= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 

NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 

= Information not available. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 

Yes 
Yes 
Yes 
No 

No 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1089 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC Activity 
SNLJNM Less Than or Equal to the 

Maximum Background Applicable SNLJNM 
Activity Activity Background Screening BCF 

coc (pCi/g) (pCi/g)a Value? (maximum aquatic} 
Cs-137 ND (0.022) 0.079 Yes 
Th-232 0.50 1.01 Yes 
U-235 NO (0.18) 0.16 No 

.J.l-?38 0.54 1.4 Yes 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern . 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO () =Not detected above the MDA, shown in parentheses. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 

900C 
900C 

3,oooc 
3,oooc 

Is COCa 
Bioaccumulator?b 

(BCF >40) 
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COGs can enter the food chain through uptake by plant roots. COGs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, COGs can be transported from 
the site by the movements of the organisms that contain them or other surficial transport 
mechanisms. However, because DSS Site 1089 occupies only a very small area (less than 
1 acre) with limited vegetation cover, food chain transport is expected to be of low significance 
at this site. 

COGs at DSS Site 1 089 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and nonradiological analytes. With the exception of 
cyanide, the nonradiological inorganic COGs are elemental in form, and are not considered to 
be degradable. Transformations of these inorganic COGs 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 
biota. Radiological COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the single radiological COC (U-235), the 
aridity of the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms is expected to result in significant losses or transformations of the inorganic 
COGs. 

The organic COGs at DSS Site 1089 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 due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. The single organic COC (2-butanone) may be lost through 
volatilization, with subsequent degradation in the--air. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1089. COGs 
at this site include radiological and nonradiological inorganic analytes and one organic analyte. 
For the reasons detailed above, wind, surface water, and biota are considered to be of low 
significance as potential transport mechanisms at this site. Significant leaching in the 
subsurface soil is unlikely and leaching to the groundwater at this site is highly unlikely. The 
potential for transformation of inorganic constituents is low and loss through decay of the 
radiological COC is insignificant because of its long half-life. For the organic COG, loss through 
volatilization and eventual degradation may be of moderate significance. 

Table 6 
Summary of Fate and Transport at DSS Site 1089 

Transport and Fate Mechanism Existence at Site Si_gnificance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
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VI. Human Hea1th Risk Assessment 

V1.1 Introduction 

Human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics 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 calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment pJocess. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction only occurs when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further 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. 

V1.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1089. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

V1.3 Step 2. Pathway Identification 

DSS Site 1089 has been designated a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for botn nonradiological 
and radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
non radiological COGs because of the potential exposure of the receptor to contaminated soil. 
No water pathways to the groundwater are considered. Depth to groundwater at DSS 
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Site 1 089 is approximately 457 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1089. 

Pathway Identification 

Nonradiolog_ical Constituents Radiological Constituents 
Soil ingestion Soil ingestion 

Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

Step 3, the background screening procedure, is discussed in this section. The procedure 
compares the maximum COC concentration to the background screening level. The method 
and results are described below. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4 and was used to calculate risk attributable 
to background in Sections Vl.6.2 and Vl.7. Only the COGs that were detected above their 
respective SNUNM maximum background screening levels or did not have either a quantifiable 
or a calculated background screening level were considered in further risk assessment 
analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment'' (DOE 1993). Radiological COGs that did not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1089 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, four inorganic constituents did not have quantified 
background screening concentrations; therefore it is unknown if these COGs exceeded 
background. One constituent was an organic compound and does not have a corresponding 
background screening value. 
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For the radiological COCs, one constituent had an MDA value greater than its respective 
background. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Table ?lists the nonradiological COCs retained in the risk assessment and the values for the 
available toxicological information. The toxicological values used for nonradiological COCs in 
Table 7 were from the Integrated Risk Information System (IRIS) (EPA 2003), the Health 
Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000). 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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination 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 ANUEAI$-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

For the radiological COCs, Table 8 provides the slope factor for the one radionuclide whose 
MDA exceeded the background level. 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential nonradiological COCs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 shows the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix 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 upon information from the RAGS 
(EPA 1989), the Technical Background Document for Development of Soil Screening Levels 
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Table 7 
Toxicological Parameter Values for DSS Site 1089 Nonradiological COCs 

RfD0 RfDinh SF0 
coc (mg/kg-d) Confidencea (mglkg-d) Confidencea (mgll<g-day}11 

Cyanide 2E·2c M - - -
Mercury 3E-4e - 8.6E-sc M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
2-Butanone 6E-1c L 2.9E-1 c L -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D =Not classifiable as to human carcinogenicity. 
C"foxicological parameter values from IRIS electronic database (EPA 2003)~ 
dToxicological parameter values from NMED December 2000. 
eroxicological parameter values from HEAST EPA 1997a. 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-day)·1 = Per milligram per kilogram day. 
RfDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 
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TableS 
Radiological Toxicological Parameter Values for DSS Site 1089 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF0 =Oral (ingestion) slope factor. 

(NMED December 2000) and other EPA and NMED guidance documents and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 

Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1089 nonradiological COGs and no estimated 
excess cancer risk for the designated industrial land use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradiological COGs. Table 10 shows neither a quantifiable HI or estimated excess cancer 
risk for the designated industrial land use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated for an individual on the site, which 
resulted in an incremental TEDE of 2.9E-3 millirem (mrem)/year (yr). In accordance with EPA 
guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (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 DSS Site 1089 for the 
industrial land use scenario is well below this guideline. The estimated excess cancer risk is 
2.5E-8. 

For the residential land use scenario nonradioactive COGs, the HI is 0.00 and no estimated 
excess cancer risk (Table 9). The numbers in the table included exposure fr:om soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991} generally 
recommends that inhalation not be included in a residential land use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
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Table 9 
Risk Assessment Values for DSS Site 1089 Nonradiological COCs 

Industrial Land Use 
Maximum Scenarioa 

Concentration Hazard 
coc (mg/kg) Index 

Cyanide 0.01905b 0.00 
Mercu_ry 0.00697 J 0.00 
Selenium 0.355 J 0.00 
Silver 0.04335b 0.00 
2-Butanone 0.0060 0.00 

Total 0.00 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 

Cancer 
Risk 

-
-
-
-
-

-

Residential Land Use 
Scenarioa 

Hazard Cancer 
Index Risk 
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -

0.00 -

Risk Assessment Values for DSS Site 1089 Non radiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
aDinwiddie September 1997, Southwest Supergroup. 
bEPA 1989. 
COC ,;, Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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Cancer 
Risk 

-
-
-
-

-

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -
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subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1). Table 10 
shows that for the DSS Site 1 089 associated background constituents, there was no 
quantifiable HI or estimated excess cancer risk. 

For the radiological COGs, the incremental TEDE for the residential land use scenario is 
7.4E-3 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1 089 for the residential land use scenario is well below 
this guideline. Consequently, DSS Site 1089 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 cancer risk is 7.5E-8. The excess cancer risk from the 
nonradiological COGs and the radiological COGs is not additive, as noted in the RAGS (EPA 
1989). 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. 

For the industrial land use scenario nonradiological COGs, the HI is 0.00 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]}. There was no quantifiable 
excess cancer risk. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and the 
residential land use scenarios. Assuming the industrial land use scenario, there was neither a 
quantifiable HI nor estimated excess cancer risk for nonradiological COGs. Incremental risk is 
determined by subtracting risk associated with background trom 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 quantifiable background screening values are 
assumed to have a hazard quotient of 0.00. The incremental HI was 0.00 and there was no 
incremental estimated excess cancer risk for the industrial land use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering an industrial land use scenario. 

For radiological COGs of the industrial land use scenario, incremental TEDE is 2.9E-3 mrern/yr, 
which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental estimated 
excess cancer risk is 2.5E-8. 

The calculated HI for the residential land use scenario nonradiological COGs is 0.00, which is 
below the numerical guidance. There was no quantifiable excess cancer risk. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001 ), thus the excess cancer risk for this site is below suggested acceptable risk value. For 
back!;}round concentrations of the nonradiological COGs there was neither a quantifiable HI nor 
estimated excess cancer risk. The incremental HI was 0.00 and there was no incremental 
cancer risk for the residential land use scenario. These incremental risk calculations indicate 
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insignificant risk to human health from nonradiological COGs considering a residential land use 
scenario. 

The incremental TEDE for a residential land use scenario from the radiological components is 
7.4E-3 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 7.5E-8. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1089 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the OU 1295 SAP (SNUNM 
October 1999), and FIP (SNUNM November 2001 ); the DOOs contained in these two 
documents are appropriate for use in risk assessments. The data from soil samples collected 
at the effluent release point 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 SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1089. 

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. Because the COGs are found in 
near-surface soils and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 9 shows the uncertainties in nonradiological toxicologica,l parameter values. There is a 
mixture of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 1997a), and 
the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000). Where values are not provided, information is not available from the HEAST 
(EPA 1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil 
Screening Levels (NMED December 2000), the Risk Assessment Information System (ORNL 
2003) or the EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative 
nature of the RME approach, uncertainties in toxicological values are not expected to change 
the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the human health acceptable 
range for both the industrial and residential land use scenarios compared to established 
numerical guidance. For radiological COGs, the conclusion of the risk assessment is that 
potential effects on human health for both industrial and residential land use scenarios are 
within guidelines and are a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). The overall uncertainty in all of the steps in the risk assessment 
process is considered insignificant with respect to the conclusion reached. 
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V1.9 Summary 

DSS Site 1 089 has identified COGs consisting of some inorganic, inorganic, 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. There was no quantifiable 
estimated excess cancer risk. 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 HI was 0.00, and there was no incremental excess cancer risk for the industrial 
land use scenario. Incremental risk calculatbns indicate insignificant risk to human health for 
the industrial land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. There was no quantifiable estimated excess 
cancer risk. Thus, excess cancer risk was also below the acceptable risk value provided' by the 
NMED for a residential land use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and there was no incremental excess cancer risk for the residential land use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the residential land 
use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COGs are much 
less than EPA guidance values; the estimated TEDE is 2.9E-3 mrem/yr for the industrial land 
use scenario. This value is much less than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997b). The corresponding incremental estimated cancer risk value is 2.5E-8 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 7 .4E-3 mrem/yr with an associated 
risk of 7.5E-8. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1089 is eligible for unrestricted radiological release. The summation of the 
nonradiological and radiological carcinogenic risks are tabulated in Table 11. 

Table 11 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0 2.5E-8 2.5E-8 

Residential 0 ' 7.5E-8 7.5E-8 

Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is, therefore, concluded that this site poses 
insignificant risk to human health under either the industrial or residential land use scenario. 
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VII. Ecological Risk Assessment 

V11.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in soils at DSS Site 1089. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998) is to conduct an' ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment which is followed by a more 
detailed risk assessment, if warranted by the results of the seeping assessment. Initial 
components of NMED's decision tree (a discussion of DQOs, a data assessment, and 
evaluations of bioaccumulation and fate and transport potential) are addressed in previous 
sections of this report. At the end of the seeping assessment, a determination is made as to 
whether a more detailed examination of potential ecological risk is necessary. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A seeping risk management decision (Section Vll.2.4) involves summarizing the 
seeping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1089 are from greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site and no COGs are 
considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as a transport mechanism for COPECs at this 
site. Degradation, transformation, and radiological decay of the COPECs are expected to be of 
low to moderate significance. 
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Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways are not associated with COGs at this site, and therefore, no 
COPECs exist at the site. As a consequence, 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

8/26/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only} soil only constituents only}_ soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.c:ml.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), 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 COGs 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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar'
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. Ar. estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED J = ___::_s _______ _ 

s BW*AT 
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where: 

15 = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
C5 = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

c. *IR*EF*ED*(Yv.For jpEF) 
I =--------------~~~~=-
• BW*AT 

15 =Intake of contaminant from soil inhalation (mg/kg-day) 
C5 =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 (m3/kg) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = ___,_. ___________________ _ 
a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C5 = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

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 

8/26/2003 

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): 

where: 

C *IR*EF*ED I = ---:,:.W _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 
IRi = 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 chemicals with a Henry's Law constant greater than 1 x~ 0·5 and with a 
molecular weight of 200 grams/mole or Jess (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wklyr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,95oa.b 

(=ED x 365 day/yr) 
Soilln_gestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Childa,b 
1 00 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3fday) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3fkg) Chemical Specific Chemical SQ_ecific Chemical Specific 
Particulate Emission Factor(_m3/kq) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day} 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mq/cm2l 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day} 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical SQ_ecific Chemical Specific 

arechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
0Exposure 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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Table3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3Jyr) 7,300d,e 10,950e 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Veg_etables & Grain(kg/yr) NA NA 
Fraction lnqested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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Santa Fe, NM 87505 

Dear Mr. Kieling: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed SWMU Assessment Reports and Proposals for No Further 
Action (NFA) for Drain and Septic Systems (DSS) Sites 1003, 1008, 1072, 1082, and 
1091, at Sandia National Laboratories, New Mexico, EPA 10 No. NM5890110518. 

This submittal includes descriptions of the site characterization work, soil 
characterization data, and risk assessments for DSS Sites 1 003, 1 008, 1 072, and 
1082. The risk assessments conclude that for these four 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. A 
petition for an administrative NFA proposal is also made for DSS Site 1091 because 
this site was shown not to exist. 

DOE and Sandia are requesting a determination that these DSS sites are acceptable 
for No Further Action. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Sincerely, 

~\i5~ 
Karen L. Boardman 
Manager 
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cc w/o enclosure: 
J. Bearzi, NMED-HWB 
J. Parker, NMED-08 
K. Thomas, EPA, Region 6 
J. Estrada, SSO-AIP 
F. Nimick, SNL, MS 1087 
D. Stockham, SNL, MS 1087 
SSO Legal File 
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1.0 INTRODUCTION 

Sandia National Laboratories/New Mexico (SNUNM) is submitting this information in support of 
a proposal for an administrative no further action (NFA) decision for the Building 6720 Drain and 
Septic System (DSS) Site 1091. This letter report presents the results of the investigation 
performed, which shows the system does not exist. 
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2.0 SNUNM NFA PROCESS 

Resource Conservation and Recovery Act (RCRA) environmental activities at SNUNM are 
regulated by the New Mexico Environment Department (NMED) under the Hazardous and Solid 
Waste Amendments Module of the RCRA Permit for the facility (U.S. Environmental Protection 
Agency ID No. 589011 0518). 

This proposal for determination of an NFA decision has been prepared following the criteria 
taken from the Environmental Restoration (ER) Project Document of Understanding (DOU) 
(NMED April 1996): 

• NFA Criterion 1: The site cannot be located or has been found not to exist, is a 
duplicate potential release site (PRS), or is located within, and therefore investigated as, 
part of another PRS. 

DSS Site 1091 is being proposed for an NFA decision based on existing administrative 
information supported by a field investigation showing that this site does not exist. 
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3.0 HISTORY OF UNIT 

Building 6720 is located in the northwest part of SNUNM Technical Area (TA)-111. As shown on 
SNUNM Facilities Engineering drawing number 97071, sheet M-1, the system supposedly 
consisted of a 1 ,000-gallon septic tank and a Y-shaped drainfield with two 30-foot-long laterals 
(Figure 3-1 ). In 1996, the SNUNM ER Project compiled a list of 101 non-ER Project DSS sites. 
The Building 6720 system was designated as DSS Site 1091 on that list. 
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4.0 EVALUATION OF RELEVANT EVIDENCE 

SNUNM ER Project and NMED Hazardous Waste Bureau (HWB) personnel inspected 
DSS Site 1091 on September 20, 1999. No surface indication of the septic tank for this system 
was found, which was considered unusual because most SNUNM septic tanks were 
constructed with at least one above-grade access port. The interior of Building 6720 was also 
inspected and only a sink was found. There was no bathroom and no floor drains were 
apparent. These findings suggested that the septic system was no longer in existence, or 
perhaps had never been constructed in the first place. 

The NMED/HWB regulator decided that the system should be located using backhoe 
excavation, and if it were constructed as shown on the engineering drawing, one soil boring 
located along each of the two main drainlines would be required to evaluate the subsurface for 
evidence of a contaminant release. No passive soil vapor sampling was required for this site. 

On March 19, 2002, a backhoe was taken to the site and two trenches were excavated to locate 
buried components of the system. Neither the SNUNM Facilities Engineering digging permit 
maps nor the utility location markings for the excavation work showed any indication of a septic 
system at this facility, which again suggested that the system did not exist. One trench was 
excavated across the drain line locations shown on the engineering drawing (Figure 4-1 ). The 
second trench was excavated at the septic tank location shown on the drawing (Figure 4-2). No 
evidence of the drainfield drain lines, aggregate-filled drain line trenches, or a septic tank were 
found in either of the excavated trenches. It was consequently concluded that the septic system 
shown on the 1982 engineering drawing had never been constructed at this facility, and 
therefore did not exist. 

An additional excavation on March 19, 2002 located the drywell on the north side of 
Building 6720. It was determined that the building sink had at one time drained to this drywell, 
and had been subsequently connected to the City of Albuquerque sanitary sewer system when 
the system was extended into the TA-111 area in the early 1990s. 
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Figure 4-1 
Trench Excavated East to West North of Building 6720 to Locate Possible Drainfield. 

No drainlines were found and the septic system (DSS Site 1091) was 
determined not to exist. March 19, 2002 

Figure 4-2 
Trench Excavated at Septic Tank Location as Shown on 

Engineering Drawings North of Building 6720. 
Partly backfilled drainfield exploratory trench shown in Figure 4-1 is in the foreground. 
No evidence of a septic tank was found, and the septic system (DSS Site 1091) was 

determined not to exist. March 19, 2002 
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5.0 CONCLUSIONS 

Based upon the results of the field investigation, an administrative NFA decision is being 
recommended for DSS Site 1091 for the following reason: 

• The Building 6720 septic system has never been constructed, and therefore does not 
exist. 

Based upon the evidence provided, DSS Site 1091 is proposed for an NFA decision based on 
Criterion 1 of the ER DOU (NMED April 1996). 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other 
types of drain units without septic tanks (including drywalls or french drains, seepage pits, and 
surface outfalls). Initially, 23 of these sites were designated as Solid Waste Management Units 
(SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. Characterization work 
at 22 of these 23 SWMUs has taken place since 1994 as part of SNUNM Environmental 
Restoration (ER) Project activities. The twenty-third site did not require any characterization, 
and an administrative proposal for no further action (NFA) was granted in July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings, and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July ·1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
other non-SNUNM organizations, were already designated as individual SWMUs, or were 
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considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1 091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28,2000 (Bearzi January 2000}. A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1093: BUILDING 6584 WEST SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1 093, the Building 6584 west 
septic system. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the septic system present at the site. This report presents the results of 
the assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1093. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6584 west septic system, and that it does not pose a threat to human health or the 
environment under either an industrial or residential land-use scenario. Current operations at 
the site are conducted in accordance with applicable laws and regulations that are protective of 
the environment. Effluent discharges from the facility are now directed to the City of 
Albuquerque sewer system. 

Review and analysis of all relevant data for DSS Site 1 093 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus DSS Site 1093 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by Criterion 5, which states: 
"The SWMUIAOC [Area of Concern] has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1093 is located in SNUNM Technical Area (TA)-111 on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1 ). DSS Site 1093 is located approximately 90 feet west of Building 6584 
(Figure 2.2.1-2). The abandoned septic system consisted of a septic tank and distribution box 
that emptied to a drainfield consisting of five 80- to 1 00-foot-long drain lines (Figure 2.2.1-2). 
Construction details are based upon engineering drawings (SNUNM September 1983), site 
inspections, and backhoe excavations of the system. 

The surface geology at DSS Site 1 093 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1 093, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet 
in thickness with a preferred east-west orientation and have moderate to low hydraulic 
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conductivities (SNUNM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.23 miles east of the 
site. No perennial surface-water bodies are present in the vicinity of the site. Average annual 
rainfall in the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration 
rates for the KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 
1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,404 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 483 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002). The nearest production wells to DSS Site 1093 are KAFB-4, approximately 2.7 
miles to the northwest and KAFB-11, approximately 3.0 miles to the northeast. The nearest 
groundwater monitoring well is TAV-MW5, approximately 150 feet north of the site. 

2.2.2 Operational History 

Available information indicates that Building 6584, currently known as the Administrative Center 
for Test Engineering Facility, was constructed in 1963 (SNUNM March 2003), and it is that 
assumed the septic system was constructed at the same time. Because operational records are 
not available, the investigation of this site was planned to be consistent with other DSS site 
investigations and to sample for the COCs most commonly found at similar facilities. 

In the early 1990s, the Building 6584 west septic system was connected to an extension of the 
City of Albuquerque sanitary sewer system (Jones July 1993). The old septic system line was 
disconnected and capped, and the system was abandoned in-place concurrent with this change 
(Romero September 2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 093 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1 093 is industrial (DOE et al. September 1995) 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Four assessment investigations have been conducted at this site. In the late 1990s or early 
1991 (SNUNM April 1991 ), July 1992 (SNUNM June 1993), and July 1995 (SNUNM December 
1995) waste characterization samples were collected from the septic tank (Investigation 1 ). In 
May 1997, a backhoe was used to physically locate the buried drainfield drain lines at the site 
(Investigation 2). In July 1998 and August 1999, near-surface soil samples were collected from 
four borings in the drainfield area (Investigation 3). In late April and early May 2002, a 
passive soil-vapor survey was conducted to determine whether significant volatile organic 
compound (VOC) contamination was present in the soil around the drainfield (Investigation 4). 
Investigations 3 and 4 were required by the NMED/HWB to adequately characterize the site and 
were conducted in accordance with procedures presented in the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001) described in Chapter 1.0. These investigations are 
discussed in the following sections. 

3.2 Investigation 1-Septic Tank Sampling 

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNUNM 
septic tanks for chemical and radiological contamination. The primary goal of the sampling was 
to identify types and concentrations of potential contaminants in the waste within the tanks so 
that the appropriate waste disposal and remedial activities could be planned. 

In December 1990 or January 1991, July 1992, and July 1995, as part of the SNUNM Septic 
System Monitoring Program, aqueous and sludge samples were collected from the 
Building 6584 west septic tank (SNUNM April 1991, SNUNM June 1993, SNUNM December 
1995). In December 1990 or January 1991, an aqueous sample was analyzed at an off-site 
laboratory for VOCs, semivolatile organic compounds (SVOCs), phenolics, metals, and 
radiological constituents. On July 28 and July 29, 1992, a sludge sample was collected from the 
septic tank and analyzed at an off-site laboratory for radiological constituents. On July 6, 1995, 
an off-site lab0ratory analyzed an aqueous sample for VOCs, SVOCs, pesticides/ 
polychlorinated biphenyls (PCBs), metals, formaldehyde, fluoride, nitrate plus nitrite, oil and 
grease, total phenol, and radiological constituents. The analytical results are presented in 
Annex A. A fraction of each sample was also submitted to the SNUNM Radiation Protection 
Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis prior to off-site 
release. 

On February 15, 1996, the residual contents consisting of approximately 1 ,900 gallons of waste 
and added water were pumped out and managed according to SNUNM policy (Shain August 
1996). 

3.3 Investigation 2-Backhoe Excavation 

On May 22, 1997, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1 093 drainfield system. The drainfield was found to have five laterals, 
arranged as shown on Figure 2.2.1-2, with an average drain line depth of 3 feet bgs. No visible 
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evidence of stained or discolored soil or odors indicating residual contamination was observed 
during the excavation. No samples were collected during the backhoe excavation at the site. 

3.4 Investigation 3-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNUNM October 1999). An initial round of soil sampling 
was conducted on July 1, 1998. Samples were collected from three drainfield boreholes. 
However, because of auger refusal problems at 7 feet bgs in borehole 6584W-DF1-BH2, 
only the shallow interval samples (5 feet bgs) were successfully collected. On July 18, 1998, 
deep interval samples (10 feet bgs) were collected from a new, fourth boring location 
(6584W-DF1-BH4) (Figure 2.2.1-2). 

On August 19, 1999, additional VOC, PCB, total cyanide, and hexavalent chromium samples 
were collected from the original three sample locations. Refusal problems at depth were not 
experienced in any of the three borehole locations during this sampling round. 

Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples being 
collected at DSS Site 1 093. A summary of the boreholes, sample depths, sample analyses, 
analytical methods, laboratories, and sample dates are presented in Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top 
of the shallow interval started at the bottom of the drain line trenches, as determined by the 
backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top sample 
interval. Once the auger rig had reached the top of the sampling interval, a 3-foot-long by 
1.5-inch inside diameter Geoprobe™ sampling tube lined with a butyl acetate (BA) sampling 
sleeve was inserted into the borehole and hydraulically driven downward 3 feet to fill the tube 
with soil. 

Once the sample tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on-site and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 1 093 soil samples are summarized 
in Table 3.4-1. 
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Figure 3.4-1 
Collecting soil samples with the Geoprobe at DSS Site 1093, Building 6584 

west septic system drainfield area. 
View to the northeast. August 19, 1999 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1093, Building 6584 West Septic System Soil Samples 

Top of Sampling 
Number of Intervals in Each Total 
Borehole Borehole Number of Soil 

Sampling Area Locations {ft bgs) Samples 
Drainfield 3 5, 10 6 

4 5, 10 6 

3 5, 10 6 

4 5, 10 6 

4 5, 10 6 

3 5, 10 6 

3 5, 10 6 

4 5, 10 6 

4 5, 10 6 

------

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ERCL =Environmental Restoration Chemistry Laboratory. 
ft = Foot (feet). 
GEL =General Engineering Laboratories, Inc. 

Total Number of Date 

~- - - ~ 

Duplicate 
Samples 

0 

0 

1 

0 

0 

1 

1 

0 

0 

HE 
PCB 
RCRA 
RPSD 
svoc 
voc 

Analytical Parameters and Analytical Samples 
EPA Methodsa Laboratory Collected 

VOCs GEL 08-19-99 
EPA Method 8260 
SVOCs GEL 07-01-98 
EPA Method 8270 07-13-98 
PCBs GEL 08·19·99 
EPA Method 8082 
HE ERCL 07-01-98 
EPA Method 8095 07-13-98 
RCRA Metals ERCL 07-01-98 
EPA Methods 6020!7000 07-13-98 

08-19-98 
Hexavalent Chromium GEL 08-19-99 
EPA Method 7196A 
Total Cyanide GEL 08-19-99 
EPA Method 9012A 
Gamma Spectroscopy RPSD 07-01-98 
EPA Method 901.1 07-13-98 
Gross Alpha/ GEL 07-01-98 
Beta Activity 07-13·98 
EPA Method 900.0 

= High explosive(s). 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 
=Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Volatile organic compound . 



3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 093 are summarized and 
discussed below. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 

VOC analytical results for the six soil samples collected from the three drainfield boreholes are 
summarized in Table 3.4.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.4.2-2. The compound 2-butanone was detected in all six of the soil 
samples, and toluene was detected in four of the six samples. These compounds are common 
laboratory contaminants and may not indicate soil contamination at this site. 

SVOCs 

SVOC analytical results for the six soil samples collected from the drainfield boreholes are 
summarized in Table 3.4.2-3. The MDLs for the SVOC analyses are presented in Table 3.4.2-4. 
No SVOCs were detected in the six soil samples or the associated equipment blank (EB). 

PCB analytical results for the six soil samples and one duplicate soil sample collected from the 
drainfield boreholes are summarized in Table 3.4.2-5. The MDLs for the PCB analyses are 
presented in Table 3.4.2-6. No PCBs were detected in either the six soil samples or one 
duplicate soil sample. 

HE Compounds 

High explosives (HE) compound analytical results for the six soil samples collected from the 
drainfield boreholes are summarized in Table 3.4.2-7. ·The MDLs for the HE analyses are 
presented in Table 3.4.2-8. No HE compounds were detected in the six soil samples or the 
associated EB. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the six soil samples and one duplicate soil sample collected from the drainfield 
boreholes are presented in Table 3.4.2-9. The MDLs for the metals analyses are presented in 
Table 3.4.2-10. 

Arsenic was detected at 4.5 milligrams (mg)/kilogram (kg), slightly above the NMED-approved 
background concentration of 4.4 mg/kg, in the 1 0-foot-bgs sample from the borehole 
6584W-DF1-BH3. 
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Table 3.4.2-1 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260a) 

Sample Attributes (Jlg/kg) 
Record Sample 

Number!> ER Sample ID Depth (ft) 2-Butanone Toluene 
602763 6584W-DF1-BH1-5-S 5 11 0.9 J (1 
602763 6584W -DF1-BH 1-1 O-S 10 
602763 6584W -DF1-BH2-5-S 5 
602763 6584W-DF1-BH2-1 0-S 10 
602763 6584W-DF1-BH3-5-S 5 
602763 6584W-DF1-BH3-1 0-S 10 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

2(J 1.8 
2:3 ND (0.9) 
2:3 1.5 
27 ND (0.9) 
2~ 3.!1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical 
quantitation limit, shown in parentheses. 

MDL =Method detection limit. 
JlQ/kg = Microgram(s) per kilogram. 
ND () =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
VOC = Volatile organic compound. 
W =West. 
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Table 3.4.2-2 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

A naMe (J!g/kQ) 
Acetone 10.3 
Benzene 0.5 
Bromodichloromethane 0.1 
Bromoform 0.3 
Bromomethane 0.3 
2-Butanone 3.2 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chloroethane 0.3 
Chloroform 0.1 
Chloromethane 0.2 
Dibromochloromethane 0.2 
1, 1-Dichloroethane 0.1 
1 ,2-Dichloroethane 0.2 
1 , 1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.1 
trans-1 ,2-Dichloroethene 0.1 
1 ,2-Dichloropropane 0.2 
cis-1 ,3-Dichloropropene 0.2 
trans-1 ,3-Dichloropropene 0.3 
Ethylbenzene 0.3 
2-Hexanone 2.8 
Methylene chloride 1.4 
4-Methyl-2-pentanone 3.1 
Styrene 0.3 
1,1 ,2,2-Tetrachloroethane 0.6 
Tetrachloroethane 0.4 
Toluene 0.9 
1,1, 1-Trichloroethane 0.1 
1,1 ,2-Trichloroethane 0.3 
Trichloroethane 0.3 
Vinyl acetate 2.1 
Vinyl chloride 0.4 
Xylene 0.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J!g/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.4.2-3 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
' July 1998 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270a) 

Number!> ER Sample ID Depth (ft) (~-tg/kg) 
600441 6584W-DF1-BH1-5-S 5 ND 
600441 6584W -DF1-BH1-1 0-S 10 ND 
600441 6584W -DF1-BH2-5-S 5 NO 
600441 6584W -DF1-BH3-5-S 5 ND 
600441 6584W -DF1-BH3-1 0-S 10 ND 
600451 6584W-DF1-BH4-1 0-S 10 ND 

Quality Assurance/Quality Control Samples (~-tg/L) 
600441 6584W -DF1-EB NA ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
1-1g/kg = Microgram(s) per kilogram. 
1-19/L = Microgram(s) per liter. 
NA =Not applicable. 
ND =Not detected. 
S = Soil sample. 
SVOC = Semivolatile organic compound. 
W =West. 
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Table 3.4.2-4 
Summary of DSS Site 1 093, Building 6584 West Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (Jlg/kg) 
Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo(a)anthracene 170 
Benzo( a)pyrene 170 
Benzo(b )fluoranthene 170 
Benzo(g,h,i)perylene 170 
Benzo(k)fluoranthene 170 
Benzoic acid 330 
Benzyl alcohol 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chlorobenzenamine 330 
bis(2-Chloroethoxy)methane 170 
bis(2-Chloroethyl)ether 170 
bis-Chloroisopropyl ether 170 
4-Chloro-3-methylphenol 170 
2-Chloronaphthalene 170 
2-Chlorophenol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene 170 
m,Q-Cresol 170 
o-Cresol 170 
Dibenz[a,h ]anthracene 170 
Dibenzofuran 170 
1 ,2-Dichlorobenzene 170 
1,3-Dichlorobenzene 170 
1 A-Dichlorobenzene 170 
3,3' -Dichlorobenzidine 830 
2,4-Dichlorophenol 170 
Diethylphthalate 170 
2,4-Dimethylphenol 170 
Dimethyl phthalate 170 
Di-n-butyl phthalate 170 
Dinitro-o-cresol 170 
2,4-Dinitrophenol 330 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 170 
Di-n-octyl phthalate 170 
1 ,2-Diphenylhydrazine 170 
bis(2-Ethylhexyl) phthalate 170 
Fluoranthene 170 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte {J..tg/kg) 
Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
lndeno(1 ,2,3-cd)pyrene 170 
lsophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitrobenzene 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodipropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1 ,2,4-Trichlorobenzene 170 
2,4,5-Trichlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.tg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
PCBs 

Record Sample (EPA Method 80823 ) 

Numberb ER Sample ID Depth (ft) (f.lg/kg) 
602763 6584W -DF1-BH 1-5-S 5 NO 
602763 6584W -DF1-BH 1-1 0-S 10 NO 
602763 6584W -DF1-BH2-5-S 5 NO 
602763 6584W -DF1-BH2-1 0-S 10 NO 
602763 6584W -DF1-BH2-1 0-DU 10 NO 
602763 6584W-DF1-BH3-5-S 5 NO 
602763 6584W -DF1-BH3-1 0-S 10 NO 

3 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
f.LQ/kg = Microgram(s) per kilogram. 
NO = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
W =West. 
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Table 3.4.2-6 
Summary of DSS Site 1 093, Building 6584 West Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 80823 

Detection Limit 
Analyte (~g/kQ) 

Aroclor-1016 1.21 
A roc lor -1221 2.8 
Aroclor-1232 1.62 
Aroclor-1242 1.66 
Aroclor-1248 0.901 
Aroclor-1254 1.16 
Aroclor-1260 0.937 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.4.2-7 
Summary of DSS Site 1093, Building 6584 West Septic System 
Confirmatory Soil Sampling, HE Compound Analytical Results 

July 1998 
(On-Site Laboratory) 

SamQie Attributes HE 
Record Sample (EPA Method 80953 ) 

Numberb ER Sample ID Depth (ft) (mglkg) 
600440 6584W-DF1-BH1-5-S 5 ND 
600440 6584W-DF1-BH1-10-S 10 ND 
600440 6584W -DF1-BH2-5-S 5 ND 
600440 6584W -DF1-BH3-5-S 5 ND 
600440 6584W -DF1-BH3-1 0-S 10 ND 
600450 6584W-DF1-BH4-1 0-S 10 ND 

Quality Assurance/Quality Control Samples (~g/L) 
600440 6584W-DF1-EB NA ND 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
f..lg/L = Microgram(s) per liter. 
mg/kg = Milligram(s) per kilogram. 
NA =Not applicable. 
ND = Not detected. 
S = Soil sample. 
W =West. 
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Table 3.4.2-8 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
July 1998 

(On-Site Laboratory) 

EPA Method 80953 

Detection Limit 
Analyte (mg!kg) 

2-Amino-4,6-dinitrotoluene 0.12-Q.13 
4-Amino-2,6-dinitrotoluene 0.099-Q.11 
1 ,3-Dinitrobenzene 0.069-Q.075 
2,4-Dinitrotoluene 0.23-Q.25 
2,6-Dinitrotoluene 0.27-Q.29 
HMX 0.12-Q.13 
Nitrobenzene 0.16-Q.17 
2-Nitrotoluene 0.14-Q.15 
3-Nitrotoluene 0.14-Q.15 
4-Nitrotoluene 0.12-Q.13 
Pentaerythritol tetranitrate 0.32-Q.34 
RDX 0.17-Q.18 
1 ,3,5-Trinitrobenzene 0.099-Q.11 
2,4,6-Trinitrotoluene 0.27-Q.29 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
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Table 3.4.2-9 
Summary of DSS Site 1093, Building 6584West Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes Metals (EPA Method 6020nOOOf7196Aa (mQ/kg) 
Record Sample 

Numberb ER Samole ID Deoth (ft) Arsenic Barium Cadmium Chromium Chromium (VI) Lead Mercurv 
600440, 6584W-DF1-BH 1·5-S 5 3.6 82 0.12 J (0.16) 5 ND (0.0592) 3.9 0.047 J (0.16) 
602763 
600440, 6584W-DF1-BHHO·S 10 4.1 87 
602763 

O.Q78 J (0.17) 5.6 0.111 J (0.202) 5.5 0.049 J (0.17) 

600440, 6584W-DF1-BH2-5-S 5 4.3 95 
602763 

0.15 J (0.16) 7.5 ND (0.0605) 6 NO (0.041) 

602763 6584W-DF1-BH2-1 0-S 10 NS NS NS NS 0.06 J (0.2) NS NS 
602763 6584W-DF1-BH2-1 0-DU 10 NS NS NS NS ND (0.0603) NS NS 
600440, 6584W-DF1-BH3-5-S 5 2.9 77 
602763 

0.15 J 7.9 ND (0.0594) 4.6 NO (0.039) 

600440, 6584W-DF1-BH3-1 0-S 10 4.S 97 0.1 J 10 ND (0.06) 6.1 NO (0.045) 
602763 
600450 6584W-DF1-BH4-1 0-S 10 3.3 69 0.072 J (0.17) 11 NS 6.4 N0(0.042l 

Background Concentration-Southwest Area 4.4 214 0.9 15.9 1 11.8 <0.1 
Supergroup0 

Qualitv Assurance/Quality Control Samples (l!g!L) 

Selenium 
0.71 J (1.2) 

NO (0.32) 

0.6 J (1.2) 

NS 
NS 

NO (0.3) 

NO (0.33) 

NO (0.31) 
<1 

I 600440 I 6584W-DF1·1;!3 _j_ N.A. . .J. ND (3.4)j ND (4) j ND (0.23) j ND (8.5) J NS 1 ND (1.7}j ND (0.23) 1 2.1 J (6.8) j 
Note: Values in bold exceed background soil concentrations. 
aEPA November 1986. 
b Analysis request/chain-of-custody record. 
0Dinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
J = Analytical result was qualified as an estimated value. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
J.1g/L = Microgram(s) per liter. 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
NS = Not sampled. 
S = Soil sample. 
W =West. 

Silver 
NO (0.039) 

NO (0.043) 

NO (0.041) 

NS 
NS 

NO (0.039) 

NO (0.045) 

ND(0.042) 
<1 

ND (0.23) 



Table 3.4.2-10 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

EPA Method 6020/7196A8 

Detection Limit 
Analyte (mg/kg) 

Arsenic 0.58-Q.65 
Barium 0.49-Q.54 
Cadmium 0.039-Q.043 
Chromium 0.68-Q.76 
Chromium (VI) 0.0589-Q.0607 
Lead 0.29-Q.32 
Mercury 0.039-Q.043 
Selenium 0.29-Q.32 
Silver 0.039-Q.043 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Total Cyanide 

Total cyanide analytical results for the six soil samples and one duplicate soil sample collected 
from the drainfield boreholes are summarized in Table 3.4.2-11. The MDLs for the cyanide 
analyses are presented in Table 3.4.2-12. Cyanide was detected in the 5-foot-bgs sample from 
borehole 6584W-DF1-BH2 drilled on August 19, 1999. 

Radionuclides 

Gamma spectroscopy results for the six soil samples collected from the drainfield boreholes are 
presented in Table 3.4.2-13. No activities above NMED-approved background activity levels 
were detected in any sample analyzed. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the six soil samples collected from the drainfield 
boreholes are presented in Table 3.4.2-14. No gross alpha or beta activity above the New 
Mexico-established background levels (Miller September 2003) was detected in any of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and 
Data Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate, EB, and trip blank (TB) samples. 
Typically, samples were shipped to the laboratory in batches of 20, so that any one shipment 
might contain samples from several sites. Aqueous EB samples were collected at an 
approximate frequency of 1 per 20 samples and sent to the laboratory. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. Aqueous TB 
samples were used for VOC analysis only and were included in every sample cooler containing 
VOC soil samples. The analytical results for the EB and TB samples appear only on the data 
tables for the last site sampled in any one shipment, although the results were used in the data 
validation process for all the samples in that batch. 

A set of aqueous EB samples were collected following completion of soil sampling in the 
Building 6584 west drainfield in July 1998 and were analyzed for the same constituents as 
the soil collected at that time (SVOCs, RCRA metals and HE compounds). No SVOCs or 
HE compounds were detected in the EB samples. However, selenium was detected at 
2.1 J J..lg/liter [L]) in the EB sample. 

As shown in Tables 3.4.2-5, 3.4.2-9, and 3.4.2-11, to assess the precision and repeatability of 
sampling and analytical procedures, duplicate soil samples (designated 'DU') were collected 
and analyzed at the off-site laboratory for PCBs, total cyanide, and hexavalent chromium. 
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Table 3.4.2-11 
Summary of DSS Site 1093, Building 6584 West Septic System 
Confirmatory Soil Sampling, Total Cyanide Analytical Results 

August 1999 
(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012AS) 

Number!' ER Sample ID Depth (ft) 
602763 6584W-DF1-BH1-5-S 5 
602763 6584W -DF1-BH 1-1 0-S 10 
602763 6584W-DF1-BH2-5-S 5 
602763 6584W -DF1-BH2-1 0-S 10 
602763 6584W -DF1-BH2-1 0-DU 10 
602763 6584W-DF1-BH3-5-S 5 
602763 6584W -DF1-BH3-1 0-S 10 

Note: Values in bold represent detected cyanide. 
3 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH 
DF 
DSS 
DU 
EPA 
ER 
ft 

=Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Duplicate sample. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 

(mglkg) 
ND (0.137) 
ND (0.137) 

0.158 J (0.468 
ND (0.13) 
ND (0.134) 
ND (0.131) 
ND (0.129) 

ID 
J() =The reported value is greater than or equal to the MDL but is less than the 

mg/kg 
MDL 
ND () 
s 
w 

practical quantitation limit, shown in parentheses. 
= Milligram(s) per kilogram. 
= Method detection limit. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
=West. 
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Table 3.4.2-12 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.128-0.137 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
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Table 3.4.2-13 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
July 1998 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901.1a)(pCilg) 

Record Sample Cesium-137 
Numberb ER Sample ID Depth (ft) Result 

600442 6584W-DF1-BH1-5-S 5 ND (0.0169) 

600442 6584W-DF1-BH1-10-S 10 ND (0.0169) 

600442 6584W-DF1-BH2-5-S 5 0.0109 

600442 6584W-DF1-BH3-5-S 5 ND (0.0155) 

600442 6584W-DF1-BH3-1 0-S 10 ND (0.0145) 

600512 6584W-DF1-BH4-1 0-S 10 ND (0.0182) 

Background Activity-Southwest Area Supergroupd 0.079 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
C'fwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
pCilg = Picocurie(s) per gram. 
S = Soil sample. 
W =West. 

= Error not provided for nondetected results. 

Error<: 

--
--

0.00640 

--
--
--

NA 

Thorium-232 Uranium-235 
Result Error<: Result Error<: 
0.557 0.256 0.0878 0.0595 
0.729 0.361 ND (0.108) --
0.615 0.301 ND(0.110) --
0.526 0.256 ND (0.112) --
0.676 0.312 ND (0.109) --

ND (0.112) -- 0.136 0.0950 
1.01 NA 0.16 NA 

Uranium-238 
Result Error<: 
0.661 0.194 
1.01 0.333 

0.704 0.259 

0.482 0.260 

0.816 0.351 
ND (0.467) --

1.4 - NA 



Table 3.4.2-14 
Summary of DSS Site 1093, Building 6584 West Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
July 1998 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa)(pCi/Q) 
Record Sample Gross Alpha 

Number'> ER Sample ID Depth (ft) Result 
600441 6584W -DF1-BH 1-5-S 5 10 
600441 6584W-DF1-BH1-10-S 10 8.87 
600441 6584W -DF1-BH2-5-S 5 11 
600441 6584W -DF1-BH3-5-S 5 6.26 
600441 6584W -DF1-BH3-1 0-S 10 10.8 
600451 6584W -DF1-BH4-1 0-S 10 9.52 

Background Activityd 17.4 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
C"fwo standard deviations around the mean detected activity. 
dMiller September 2003. 
BH =Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
W =West. 

Errore 
3.45 
3.22 
3.6 
2.79 
3.5 
2.3 
NA 

Gross Beta 
Result Errore 
18.6 3.79 
22.8 4.02 
19.5 3.8 
16 3.56 

20.5 3.72 
20.5 2.54 
35.4 NA 

As shown in Table 3.4.2-5, PCB concentrations in both sample 6584W-DF1-BH2-10-S and 
duplicate sample 6584W-DF1-BH2-10-DU from the same sampling interval were not 
detected for all PCB cogeners. As shown in Table 3.4.2-9, hexavalent chromium 
concentrations in sample 6584W-DF1-BH2-10-S and duplicate sample 6584W-DF1-BH2-10-DU 
from the same sampling interval were 0.06 J mg/kg and not detected, respectively. As 
shown in Table 3.4.2-11, total cyanide concentrations were nondetections in sample 
6584W-DF1-BH2-10-S and the duplicate sample 6584W-DF1-BH2-10-DU. 

All laboratory data were reviewed and verified/validated according to "Data Verification/ 
Validation Level3, Rev. 0 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure) 
00-03, Rev. 0 (SNUNM December 1999). In addition, SNUNM Department 7713 (RPSD 
Laboratory) reviewed all gamma spectroscopy results according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 1996). Annex B contains 
the data validation reports for the samples collected at this site. The data are acceptable for 
use in this NFA proposal. 
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3.5 Investigation 4-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor survey was conducted at the Building 6584 west 
septic system drainfield area. This survey was required at this site by NMED/HWB regulators 
and was conducted to determine whether areas of significant VOC contamination were present 
in the soil at the site. 

3.5.1 Passive Soil-Vapor Sampling Methodology 

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can be 
used to identify many VOCs present in the vapor phase in soil. The technique is highly 
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor 
chemistry over a two- to three-week period rather than at one point in time. 

Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch-diameter tube of waterproof, 
vapor-permeable fabric containing 40 mg of absorbent material. At each sampling location, 
a 3-foot-deep by 1.5-inch diameter borehole was drilled with the Geoprobe™. A sample 
identification tag and location string w,ere attached to the GS sampler and lowered into the open 
borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered pin flag 
at the surface. A cork was placed in the borehole above the sampler as a seal, and the upper 
1-foot of the borehole, from the cork to the ground surface, was backfilled with site soil. 

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs 
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were 
documented and handled in accordance with applicable SNUNM operating procedures. 

3.5.2 Soil-Vapor Survey Results and Conclusions 

A total of five GS passive soil-vapor samplers were placed in the drainfield area of the site 
(Figure 2.2.1-2). Samplers were installed at the site on April 26, 2002, and were retrieved on 
May 1 0, 2002. Only three of the five GS samplers could be retrieved because of ongoing 
construction activities at the site. Sample locations are designated by the same six-digit sample 
number both on Figure 2.2.1-2 and in the analytical results tables presented in Annex C. 

As shown in the analytical results tables in Annex C, the GS samplers were analyzed for a 
total of 30 individual or groups of VOCs, including trichloroethane, tetrachloroethane, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 11 VOCs were detected in the GS samplers installed at this site. The 
analytical results indicated no areas of significant VOC contamination at the site that would 
require additional characterization. 
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3.6 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1093. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1 093, the Building 6584 west septic system, is based 
upon the COGs identified in the soil samples collected from beneath the drainfield at this site. 
This section summarizes the nature and extent of contamination and the environmental fate of 
the COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1093 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross 
alpha/beta activity. No SVOCs, PCBs, HE compounds, hexavalent chromium, or radionuclides 
were detected in any of the soil samples collected at this site. Arsenic was detected in one 
sample at a concentration above the approved maximum background concentration for SNUNM 
Southwest Area Supergroup soil (Dinwiddie September 1997). When a metal concentration 
exceeded its maximum background screening value or the nonquantifiable background value, it 
was carried forward in the risk assessment process. None of the four representative gamma 
spectroscopy radionuclides were detected at activities exceeding the corresponding background 
levels. Finally, no gross alpha or beta activity was detected above the New Mexico-established 
background levels (Miller September 2003). 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system and drainfield. Possible secondary release mechanisms include the 
uptake of COGs that may have been released into the soil beneath the drainfield (Figure 4.2-1). 
The depth to groundwater at the site (approximately 483 feet bgs) precludes migration of 
potential COGs into the groundwater system. The potential pathways to receptors include soil 
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex D 
provides additional discussion on the fate and transport of COGs at DSS Site 1 093. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1093. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1 093 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, this is a realistic possibility only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Conceptual Site Model Flow Diagram for DSS Site 1093, Building 6584 West Septic System 
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Table 4.2-1 
Summary of Potential COCs for the DSS Site 1093, Building 6584 West Septic System 

Number 
of 

COC Type Samplesa 
VOCs 6 

6 
SVOCs 6 
PCBs 7 
HE 6 
RCRA Metals 6 
Hexavalent Chromium 7 
Cyanide 7 
Radionuclides Gamma Spectroscopy 6 
(pCi/g) Gross Alpha 6 

Gross Beta 6 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

Maximum 
Background 

Lim iVSouthwest 
COGs Area Super 

Greater than Groupb 
Background (mg/kg) 
2-Butanone NA 

Toluene NA 
None NA 
None NA 
None NA 

Arsenic 4.4 
None NA 

Cyanide NA 
None NA 
None 17.49 
None 35.49 

Number of 
Samples Where 

Maximum Average Background 
Concentrationc Concentrationd Concentration 

(mo!kg}_ (mg/kg) Exceeded8 

0.027 0.021 6 
0.0038 0.00148 4 

NA NA None 
NA NA None 
NA NA None 
4.5 3.78 1 
NA NA None 

0.158 0.0796 1 
NA NC1 None 
10.8 NC1 None 
22.8 NC1 None 

0Maximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs 
for nondetected results, divided by the number of samples. 
8 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities for 
gamma spectroscopy. 
9Miller September 2003. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA =Minimum detectable activity. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 

NC 
PCB 
pCi/g 
RCRA 
svoc 
voc 

= Not calculated. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 

I 



Potential biota receptors include flora and fauna at the site. Major exposure routes for biota 
include direct soil ingestion, ingesting COGs through food chain transfers, and direct contact 
with COGs in soil. Annex D provides additional discussion of the exposure routes and receptors 
at DSS Site 1 093. 

4.3 Site Assessment 

Site assessment at DSS Site 1 093 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex D 
discusses the risk assessment performed for DSS ~ite 1 093 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1 093 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks are expected to be 
very low. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1 093. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1 093 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, cyanide, RCRA metals, and hexavalent chromium are 
present, it was necessary to perform a human health risk assessment analysis for the site, 
which included all COGs detected. Annex D provides a complete discussion of the risk 
assessment process, results, and uncertainties. The risk assessment process provides a 
quantitative evaluation of the potential adverse human health effects from constituents in the 
site's soil by calculating the hazard index (HI) and excess cancer risk for both industrial and 
residential land-use scenarios. 

The HI calculated for the COGs at DSS Site 1 093 is 0.02 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COG risk (without rounding), is 0.00. The quantifiable excess cancer 
risk for DSS Site 1 093 under an industrial land-use setting is 3E-6. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The estimated 
incremental excess cancer risk for DSS Site 1 093 is 6E-8. Both these incremental risk 
calculations are below NMED guidelines under the industrial land-use scenario. 

The HI calculated for the COGs at DSS Site 1093 is 0.21 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
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background from potential nonradiological COG risk (without rounding), is 0.01. The excess 
cancer risk for DSS Site 1093 COGs is 1 E-5 for a residential land-use setting. NMED guidance 
states that cumulative excess lifetime cancer risk must be Jess than 1 E-5 (Bearzi January 2001 ); 
thus the excess cancer risk for this site is slightly above the suggested acceptable risk value. 
The incremental HI is 0.01 and the estimated incremental excess cancer risk for DSS Site 1 093 
is 3E-7. 

The HI for the residential land-use scenario is below NMED guidelines. Although the estimated 
excess cancer risk is slightly above the NMED guideline 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. The 95% upper confidence limit of the average concentration for arsenic, the main 
contributor to excess cancer risk (4.3 mg/kg), is below the background value; therefore, arsenic 
is eliminated from further evaluation and there is no total or incremental excess cancer risk. 
Thus by using realistic concentrations in the risk calculations that more accurately depict actual 
site conditions, the total and incremental estimated excess cancer risks are below NMED 
guidelines. 

For the radiological COGs, none of the constituents had a minimum detectable activity or 
reported value greater than the corresponding background values; therefore no risk was 
calculated for either the industrial or the residential land-use scenarios. 

The nonradiological and radiological carcinogenic risks are tabulated and summed in 
Table 4.3.2-1 . 

Scenario 
Industrial 
Residential 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1 093, Building 6584 West Septic System Carcinogens 

Nonradiological Risk Radiological Risk Total Risk 
6E-8 0.0 6E-8 
3E-7 0.0 3E-7 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the NMED 
Risk-Based Decision Tree in the "RPMP Document Requirement Guide" (NMED March 1998). 
An early step in the evaluation compared COG concentrations and identified potentially 
bioaccumulative constituents (see Annex D, Sections IV, Vll.2, and Vll.3). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 
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Table 17 of Annex D presents the results of the ecological risk assessment. Site-specific 
information was incorporated into the risk assessment when such data were available. No 
hazard quotients greater than 1 were predicted. Therefore, ecological risks associated with this 
site are expected to be low. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 093 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that ecological risks at DSS Site 1093 are expected to be low, a baseline ecological risk 
assessment is not required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1093 for the following reasons: 

5.2 

• 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 after conservative exposure 
assumptions are analyzed. 

Criterion 

Based upon the evidence provided above, DSS Site 1093 is proposed for an NFA decision 
according to Criterion 5, which states, ''the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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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ANNEXA 
DSS Site 1093 

Septic Tank Sampling Results 
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TABLE 11 

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA Ill AND COYOTE CANYON TEST FIELD 

SEPTIC TANK SAMPLING 

BUILDING 6584 W 

SAMPLE NUMBERS SNLA004890, SNLA004891 

Parameter 

VOLATILE ORGANICS 
Acetone* 

SEMIVOLATILE ORGANICS 
4-Methylphenol* 

INORGANICS 
Phenolics 

METALS 
Barium 
Copper 
Manganese 
Zinc 

RADIOLOGICAL 
Gross Beta 
Uranium 235 

*Not on total toxic organics list 

- Project No_ 301181.26.01 
FEG-88.027 

Results 

24 

230 

0.095 

0.058 .. 
0.074 
0.039 
0.064 

46 
2.2 

Units 

~gil 

~gil 

mg/1 

mg/1 
mg/1 
mg/1 
mg/1 

pCi/1 
pCi/1 



• 

Building 6584, West and North Tanks 
Area 3 

Sample 10 Nos. SNLA008578 and SNLA008580 
Tank 10 Nos. A089002 and A089001 R 

On July 28 and July 29, 1992, sludge samples were collected from the western and northern 
septic tanks serving Building 6584. 

North Tank 

During review of the sludge radiochemistry data, the following item was noted: 

• 226Ra was measured at 0.673 pCi/mL, by gamma spectroscopy analysis, which 
does not exceed the IL calculated during this monitoring effort. However, this 
finding exceeds the DOE DCG of 0.5 pCi/mL. A more sensitive technique for 
assaying 226Ra may be warranted. 

West Tank 

During review of the radiological data, no parameters were detected that exceed U.S. 
Department of Energy (DOE) derived concentration guideline (DCG) limits or the 
investigation levels (IL) established during this investigation . 
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Building No./Area: 

Tank ID No.: 

Date Sampled: 

Sample 10 No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 
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I 

AesuHs of Septic Tank Analyses 
(Sludge Sample) 

6584 W TANK A-3 

AD89002A 

7/28/92 

SNLA008578 

Measured 
Concentration 

3 

27 

6 

15 

1 

23 

12 

32 

1E+02 I 
0.332 

<0.0119 

0.472 

0.0351 

0.212 

0.324 

<0.190 

0.0147 

.:!:. 2 Sigma 
Uncertainty Units 

17 pCi/g 

47 pCi/g 

16 pCi/g 

40 pCi/g 

15 pCi/g 

35 pCi/g 

17 pCi!g 

37 pCi/g 

3E+02 I pCiiL I 
0.0165 pCi/mL 

NA pCi/mL 

0.00600 pCi/mL 

0.00603 pCi/mL 

0.0131 pCi/mL 

0.0566 pCi/mL 

NA pCi/mL 

0.00324 pCi/mL 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldo 6584 W 

Sample ID Number: 024393 

Date Sampled: 7-06-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Result limit (DL) Limit" Lim ttl' Comments 

Volatile Organics (8260) (mgll) (mgll) (mg/1...) (mg/1...) 

Acetone 0.008J 0.010 NR NR 

Semivolatile Organics (8270) (mg/1...} (mg/1...) (mg/1...) (mg/1...) 

bls(2·Ethylhexyi)Phthalate 0.003.1 0.010 NR TTO= 5.0 

Pesticides/PCBs (8080) (mg/1...) (mg/1..) (mg/1...) (mg/1...) 

None detected above OL NO various NR I PCBs = 0.001 TTO= 5.0 

-
Metals (6010fl470) (mg/1..) {mg/1...) (mg/1...) (mg/1...) 

Arsenic 0.0025J 0.010 0.1 2.0 

Barium 0.0290J 0.200 1.0 20.0 

Cadmium NO 0.005 0.01 2.8 

Ch.romium NO 0.020 0.05 20.0 

Copper 0.0176J 0.025 1.0 16.5 

Lead NO 0.003 0.05 3.2 

Manganese 0.0392 O.Q15 0.2 20.0 

Nickel 0.0167J 0.040 0.2 12.(} 

Selenium 0.0044J 0.005 0.05 2.0 

Silver NO 0.010 0.05 5.0 

Thallium NO 0.010 NR NR 

Zinc 0.0326 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

Miscellaneous Analyses (mg/1...} {mg/1...) {mg/1...) (mg/1..) 

Field pH 7.6 pH unitS 0 -14 pH units 6-9 pH units 5-11pHunits 

Formaldehyde (NIOSH 3500) 1.3 0.25 NR 260.0 

Fluoride (300.0) NO 0.10 1.6 180.0 

Nitrate+ Nitrite (353.1) 15.20 2.50 10.0 
' 

NR 

Refer to footnotes at end of table. 

AL/9-951WP/SNL:T3816-3911 301455.221.07.000 12-8-95 4:24pm 



I RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldg6584 W 

Sample 10 Number: 024393 

Date Sampled: 7-06-95 

Detection NM Discharge COA Discharge 
Parameter (Method) Result Limit (DL) Limit" Lim~ Comments 

Miscellaneous Analyses (mg/1..} {mg/1..} (mg/1..} (mg/1..} 

Oil + Grease (9070) NO 0.95 NR 150.0 

Total Phenol (9066) NO. 0.050 0.005 4.0 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
b City of Albuquerque Sewer u$e and Wastewater Control Ordinance (1993), Section 8-9-3 M- maximum allowable concentration lor grab sample. 
B = Analyte detected In method blank. 
DL = Detection limit indicated on laboratory report. 
IDL = Instrument detection Nmlt 
J = Estimated concentration of analy1e, between DL and IDL. 
NO = Not detected above DL indicated. 
NR = Not regulated. 
TTO = Total toxic organics. 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANAL VSES OF AQUEOUS SAMPLE 

Building 10: Bldo 6584 W 

Sample ID Number: 024393 

Date Sampled: 7-06-95 

Pa111meter (Method) Result MDA Critical Level NM Discharge Limit" Comments 

Radiological Analyses (pCill ± 2-<J) (pCill) (pCill) (pCill) 
---, 

Gross Alpha (9310) 3.56 ± 1.32 2.04 0.91 NR 

~ 

Gross Beta (9310) 26.4 ± 2.9 1 .. 7 0.81 NA 

Isotopic Analyses (pCill. ± 2-<J) (pCill.) (pCill) (pCill.) 

Tritium (906.0) 67.6 ± 56.0 92.8 45.9 NR 

Uranium-238" 1.29 ± 0.42 0.10 0.081 NR 

Uranium-235/236" 0.27 ± 0.18 0.13 0.10 NR 

Uranium-234" 2.2 ± 0.62 0.16 0.11 NR 

- -
Gamma Spectroscopy (pCilmL ± 2-<J) (pCilmL) (pCill) (pCill) 

None detected above MDA NO various NL NR 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
• Isotopic uranium analyzed by NAS-NS-3050. 
'Analyzed in-house by SNLJNM Department n15. 
MDA = Minimum detectable aclivity. 
NO = Not detected above MDA indicated. 
NL = Not listed. 
NR = Not regulated. 
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ANNEX B 
DSS Site 1093 

Soil Sample Data Validation Results 
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QA Officer Review Checklist 
SNL/NM Environmental Restoration Chemistry Laboratory 
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.I Samples were preserved and handled in accordance with QAPjP and LOPs ./" 
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SNUNM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY 
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR) 

NCAR No. 

Description of Nonconformance: 
ICV and CCV's failed for Zn; affected samples will be rerun in a separate run batch. 
Bi (an IS) went slightly high during the MOIL sample. ICS A shows Ag present at a 
level above the PQL. LRS failed for As. LMB had As, Hg, and Pb present at levels 
between the MDL and PQL. MS and MSD recoveries for Ba were out of criteria, and 
the rpd is also out of criteria. MDUP rpd out of criteria for Ba. 

Effect of Nonconformance: 
As stated above, those samples that have Zn as a requested analyte will be rerun. 
The high Bi during the MOIL sample has no effect on the data, because1he.elenients 
in this batch which use Bias their internal standard (Hg and Pb) are not required to 
have MOIL recoveries due to their low concentration. The ICS A Ag\result indicates 
possible matrix interference for Ag, however, all, recovery samples and blanks pass for 
this element, thus any matrix effect appears to be minimal. The LRS failure for As has 
no effect because no sample concentration was that high, anyway. Samples will be 
reported with "8" qualifiers for As, Hg, and Pb due to their presence in the LMB. 
Because the MPS recovery for Ba was acceptable, the MS/MSD poor recovery/poor 
rpd is likely due to sample nonhomogeneity. Likewise, the MDUP rpd is also 
attributable to nonhomogeneity, which is a common problem when analyzing soils. 

Associated Samples: 9806-600431-05, -06, -07, -08; 9807-600434-05, -06, -07; 
9807-600440-07, -08, -09 

Associated Batch #s: Sl9819 
Associated COCs: 600431, 600434,~0 

PART II • CORRECTIVE ACTION 

Corrective Action Required? ~s 0NO 

Describe Corrective Action Required: Re1N., ·~ ~.... e~et.c ~ "'"'k • c..i.. ~Q ' · ( &CC:4~ 
Date(s) for completion of Corrective Actions I JtlP r "tg r~~ 

PART Ill- ACCEPTANCE AND APPROVAL 

{_,w£1_ ~e_p~ ?:?)t-ea 
Originator (print) Signature 

~~£~ ~.£~~ ER L QA Officer (print) SlQna e > 

PART IV - VERIFICATION OF COMPLETION OR CLOSE OUT 

Comments: 

"-'.·.~ 
b;....+c...C. 

INJ: '\~ 



SNUNM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY 
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR) 

NCAR No. 9fi- /() S (completed by ERCL QA Officer) 
PART I-INITIATION (completed by originator) 

Description of Nonconformance: 

Acetone and MEK were low out of criteria in the CCV. 

Effect of Nonconformance: 

The low out of criteria recovery for Acetone and MEK in the CCV could indicate a 
negative bias and compromised detection limit for these analytes. Due to the low 
recoveries of Acetone and MEK the MDL could be comprimised by 50% for Acetone 
and 30% for MEK. The original standard was near expiration and could be attributed to 
the low bias in Acetone and MEK. This standard was remade on 7/15/98 and 
recoveries for these analytes were in control. Recalibration of the instrument is not 
required by EPA method 82608 in this situation unless the CCC or SPCC compounds 
are out of control. Therefore batch will be validated based on the fact that the CCC 
and SPCC compounds-were recovered in control:· ·These samples-werenotrerurr ·
because their hold time would have been exceede on 7/16/98, and because of a large 
sample load which would have push other samples further into their hold time. 

Associated Samples:9807-600428-01, -02, -03, -04, 9807-600434-03, -04, 
9807-600440-01' -02, -03, -05, -06 
Associated Batch #s: SVOC-043 
Associated COCs:600428, 600434, -600440 · 

PART II - CORRECTIVE ACTION 

Corrective Action Required? DYES ~ 
Date(s) for completion of Corrective Actions -+~K-PkCL._ ______ _ 

PART Ill- ACCEPTANCE AND APPROVAL 

:W:;b:Jrt JLkt;reu S -
Originator (print) ~~ 

E1ffg'~ce~ ~ ~ 
PART IV- VERIFICATION OF COMPLETION OR CLOSE OUT 

Comments 
/J1AUII!- Ill~ 

ERCL QA Officer (print) 

'1/"l& 
Date 

~ 
Date 



SNUNM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY 
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR) 

NCAR No. 93 .. L08 (completed by ERCL QA Officer) 
PART I - INITIATION {completed by originator) 

Description of Nonconformance: 
Both middle and ending CCV high for Hg. ICS A showed Co present above the PQL. 
ICS AB was not run due to analyst error (tube in wrong autosampler position). LRS 
failed for Na, Mg, AI, Ca, Ni, and Ba. LMB had Na, Ca, Ni, and Zn present at levels 
between the MDL and PQL. LCS recovery high out of criteria for AI, Ca, Zn, and Hg. 
MS/MSD recovery high for Hg, rpd good. MOIL recovery high for Mg. 

Effect of Nonconformance: 
Any sample that-showed Hg present will be rerun. Those samples that were U for Hg 
will not be rerun, because the CCV's indicate potential high bias, thus samples with 
results below the MDL are judged to be valid. Because the ICS A indicates a possible 
interference effect for Co, any samples showing Co present will be rerun to verify the 
results. Although the ICS AS was not run, the data is not compromised because the 
MS and MSD recoveries were acceptable (except tor Hg, but that is due to a different 
problem-see below). The LRS failure is only significant for Ca, because none of the 
other failed elements exceeded the high calibration level. Ca results above the high 
cal will be reported with an "E" qualifier. All relevant samples will carry a "B" qualifier 
for Na, Ca, Ni and Zn due to their presence in the LMB; this problem is likely caused 
by contamination. The out of criteria LCS results for AI, Ca, and Zn are most likely 
contamination related. The high Hg recoveries in the LCS, MS, and MSD are all a 
result of being spiked with bad ICAL-B solution. The ICAL-B has been remade so the 
problem will not recur. The high MOIL recovery for Mg is likely a matrix effect, as the 
level of Mg in the sample is fairly high. 

Associated Samples: 9807-600375-02; 9807-600386-04; 9807-600374-02; 
9807-600377 -02; 9807 -600378-02; 9807-600379-01; 
9807-600380-01; 9807-600381-01: 9807-600382-01; 

~:(,807 -600383-01; 9807 -600440-15; 9807-600446-09 
Associated Batch #s: Wl9812 e: W I 'i '8- t z..: 
Associated COCs: 600375,600386, 600374,600377, 600378,600379, 600380, 

600381,600382,600383,600440,600446 

PART II - CORRECTIVE ACTION 

Corrective Action Required?· (9{es 0NO 
Describe Corrective Action Required: 12.E!AV"" o-.f(~<--k.. • .O S..t-flt.~ for. C.o ~ 1-s . 
Date(s) for completion of Corrective Actions IJz.e/ere 
PART Ill -ACCEPTANCE AND APPROVAL 

L ,.:,._J)a__ r<~ L:_:_..___.G?J! . -,f 2.2 ft/5 
I 

Date Originator {print) Signature 



•' .. 

PART IV- VERIFICATION OF COMPLETION OR CLOSE OUT 

Comments: 

lllAte,l£ ~ 
ERCL QA Officer (print) 

~~!rtf 
~ 



DOCUMENTATION COMPLETENESS CUECKUST 
(DATA VERIFICATIONNALIDATION LEVEL 1 • OV1J 

'IJ.I.IJl 

ltcv. I 
Allachmcnl A 
Nuvcmhcr 11)1) S 

f}~!l~f·95 

Projeclleader To""y f?oy~" f Project Name (0 { IJo,.... ~EI?- ~t~•"'C Fre.ld. s Case No. 7Z Z.!. z :rc 

AR/COC No. bOO 'f'{O Analylicallab E /2..( L SOG No. JJA 

In l/1e tables below, mark any information that is missing or Incorrect and give an explanation. 

R dCh fCuslodv R 
Line Com:llele? Resolved? 
No. II em Yes No If no, explain Yes No 
1.1 Al items on COC complete- data enlty clerk initialed. and dated IJA IJot· qpp!•cab!Q 
1.2 Container lype(s) correct for a~lyses requested ---1.3 Sample volume adequate for I and Jy~s of analyses requested -1.4 Preservallve correct for analyses requested -- ___ , 

Custody records continuous and complete 1.5 - --· 
1.6 lab sample number(sJ provided _... 

-1.7 Condllion upon recelpllnformalion provided - I 

1.8 Tritium Screen data provided (Rad labs) IJA #Jo f-· C{p fJ It c~ l.f ~c<-t· t.Mr11tA local-_t·ov~. I 
i 

. - - ·-- ., -- - ~, - . .. 

Une Complete? Resolved? -. 
No. II em Yes No If no, explain Yes No 

: 

2.1 Data reviewed, signature -' --2.2 Dale samples received -- --2.3 Method reference number(s) complete and correct -
2.-1 QuaHty conlrol data provided (MB, LCS, LCD, Detection limit) --· LLD o'\()i ~1'\C>rv?.~cl t. 'f-{,.1 w.~ ..... ,· hrf ~las 

Malrbc spike/malrilc spike duplicate data provided( If requested) klok ·. Mt .re.r;~rkd --==I 2.5 ..._..--

Narrative provided 
v ---2.6 .......-- --- ---·· 2.7 TAT met ~ --· __ , 

2.8 Hold times met --
at-~.a. < v e.~a -- ----- I 2.9 All requested result data provided -- Tw-o voc s~~J ~of 

~-.·) 

Based on lhe review, this data package is complete a--res· 0No 

If no, provide : correction request tracking tl and date correction request was submitted• 

1-:~tr l R::.k Dale: (o(tq(9'(] Closedby: ---- Dale: -----Reviewed by: 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICAnONN AUDA nON LEVEL 2-DV2) 

Project Name _.:..!0....;1~.;,.JJ..;;.o;:.;.v1_-..;g:...;__.;;.fy._l..:'t=--...;.h...;.·...;.e._ld_J ___ _ 

Case Number 7223. 2.!0 

Sample Numbers I~ Jot' f Sr.t.efft,_l Q#\..d "2 wk J4'"Y'/.e' 

ARJCOC No. 6CXJL./'{O 

ARICOC No.--

ARICOC No.---

ARICOC No.----

1 0 EVALUATION . 

Analytical laboratory __ ~_f!-_t_L ___ _ 

Analytical laboratory------

Analytical laboratory-------

AnaJytic:allaboratory --------

Page 1 of 5 

SOG No .. __ IJ_A_..__ __ 

SDG No .. _------
SOG No .. ______ _ 

SDG No. _______ _ 

Item Yes No If no, SampleiO NoJFraction(s) and Analysis 

1) Sample volume, mntainer, and 
preservation mrtad? 

.___. 

2) Holding times met for all 
samples? --· 

3) Reporting units appropriate for the 
I 

matrix and meet project-specific 
requirements? 

......--

4) Ouantitation limit met for all 
samples? --- -

5) Accuracy Wl«?8-tL {_,ve_~ ll} -=:::7 1-k ( fo ( 'Q. ~ 
a) Laboratory control sample ,_____ ~~-gt-) (i) accura,ey reported and met for 

all sampJes? 

b) Surrogate data reported· and 
met for all organic sampln ..._,__ 
analyzed by a gas chroma-
tography technique? 

Date: 

/44~ZL 
toftttlrra 

Reviewed by: 

Al.J2·MISNL:SOP304AS.R1 



6) 

7) 

8) 

DATA QUALrTY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDAnON ~EL 2-DV2) 

Page 2 ot 5 

Item Yes No If no. Sample 10 NoJFraction(s) and Analysis 

c) Matnx spike recovery data v,Hq8- C"Z. {~~(J J ==? fl7 (]) 
reported and met for aU s rqe -t'l (~t-..t~) ~ &~ samples for which it was ----
requested? 

Precision ~ t- Cllf)p( teOct,L! : · LC S cl~P (,·r_c;.~ 
a) Laboratory control sample 

,NJl- ' 
.~,· /1-e.cf precision reported and met tor #Jlt C<.-tQ ( v -z.~d UJ ,. u 

all samples? Ca.-;'~r. 
b) Matrix spike duplicate RPO 

data reponed and met tor all 
St<?B-t"t ~1-..lJ.) ..;r ~- ® 

samples for which it was --
requested? 

Blank data s ct?.a ,_ (q '::!7 '''J I• ,Jo...lv..,_, ~(Jrkd 
a} Method or reagent blank data 

Cor As( tl-9 fb ~ reported and met tor aU .....-- Ct"'d ;,-.. 

samples? .. 
~-~- ~~o..lJ (tot'!) L~l€. (i) 

b) Sampling blank (e.g •• field, w(qe -(?._ -=7 ·:r f( \l't>. t ~ /'1LIJ • ...L.d 
trip, and equipment) data -- .f:or ~-e ~ ~IJ ( ({w) 
reported and met? 

,,., 
E6. & 

Narrattve included, correct. and 

complete? -
,0 It9tltMENTS: All items marked ·No· above must be explained in this section. For each item. give 
SNUNM 10 No. and the analysis, If appropriate. of an samples affected by the finding. 

Reviewed ~: LfJI- 7 ?· · 
Date: tO ( iCf ( 'i 8 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONN AUDA TION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

p-ete~ c{ 1 Pf:-tl~'-R h,.-- ~ tvr ~ ( flltt{J po. ,,,.. wa..( h,·etHtd 

"''·9i · n_,~ CUAQ(y ~ wog ~ 4c.kcl o.bow. ~ PQL 

0 \l:Jt'I)'Q{~ cle.~~~r/ +;,/" s{? I~~ ~LA~;e-.e..Af- b(O-K~ 

fR-- f'2-~ ~- w 6~6'(- £8. 

Reviewed by: 

Date: 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAT10NN AUDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings In the table below. Ust only salJl)leslfractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

~ Fraction No. Analysis Oualffiers Comments 
---

c.-s 
,.Q.e ~ ~ 

~z 
L 

r-

J_/ 

--·---...... 
QUALIFIERS: 

J • Estimated quantity (provide reason) 

8 • Contamination in blank {indicate which blank) 

P • Labo/Jtory precision tto.s not JnM\ criteria 

R·R~-.~ls8 
N • There is presumptive tiYicfence of the presence 

of the material 

UJ • The material was analyzed for but was no1 

detected. The asociated ~ is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: /Jb4al. 
Date: d~(rqftt~ 

_./1 

/ 
~ 

oft -r1' / 
l o\ l't / -

~ ... _ 

.. 

a • Ouantitation limit does not meet criteria 

A • Labora1ary accurtcy ~~ not mMt criteria 

U • AnaJyte is und~ (indicate which ana!Yt• and 

reuon for quallfJCation) 

NJ • There is presumptive evidence of the prnence of the 

material at an estimated quantity. 



Site: (or No.-1...-j;J( ~ef·.c_ r.,·"l.ds 

AR coc- {"60'-(40 D:ua Cia::sitication· - Dv-L. 
Sample· 

I I 
DV 

I Frac;ion No. Analysis Qualifiers Comm~:m 

£2-rzqs--w6 <:>-et-r 

~ If -OFt- 6 rl/- ~- S 7 '{'!.C(- q 7-h Ul 

ER- 'Z~.r--w6~ ? I $ j· 
f_NI-BH 1-to-S 

' I I 

I f R: - r?-9.r- w ts-8'1 
-DFI- 778- ~Cf ,_. 2 82 

Ve~t t-~- c:. .. 
( ) ~~ (.( I -to - $ 

~ 
~B If '-- >- s s I " 
t6H~-s--s 

~ 
if 13 H ~ - ro- s l 1 ' r II 

,V SPA ~0 2.0 77 8 -z-L{Cf- z BZ. / 
I ~ ~ 

(0~ 
___.-' 

v 

I ~ 
.. 

I / 

I ~ 
Sample :\o.'Fraction No.- This \'alue is located on the Chnin ofCusrody in the ER Sampi~ ld fi~!d. 

Analysis- Cse \·aiid test methods pro\·ided below or if the r~sult applies to an indi,idual ::J:-:nl~1e \\ithin a test method. 
use the CAS number from the anal;.1ical data sheer. 

DY Qualifiers- The enrr:· will be taken from the list of \·a lid qualifiers and associated corr.:nems. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not approFriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test .\let hods- Anions CE. EPA60!0. EPA6020. EPA-470 I. EPA SO 158. EPASOS I. EPAS260. EP.-\8260-M~. 
EPAS2i0~ HACH_ALK. HACH_1\02. H .. KH_~03. ~tEKC_HE. PCBRISC 

R~\ir;!\\eti b~:-----~~~~f-f--'--4_· 2._~ __ Dat:: __ lo_(_rtt_f?_8 ___ _ 

,; 
" ,, 

'I 
:: 
li 
; 

II 
ii 

I 
'I 

I! 

li 
!i 

ll 
'I 
II 
II 

I 

I 



List of Data Qualifiers used in Data Validation and Associated Comment Responses. 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

AI Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

J1 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) · 
requirements. 

R 

u 

Ul 

UJ 

The data are unusable for their intended purpose (Note: Analyte may, or may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than. ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. 



DOCUMENTATION COMPLETENESS CIIECKUST 
(DATA VERIFICATION/VALIDATION LEVEL1- DV1) 

' ',. ..., ... • 
'' -· I 

.:hmcnl 1\ 
Nuvcmhcr 1 1)1)~ 

f/)~ II~ f- 95 

Project leader To~y Royba. f Project Name (0 ( IJoy~. -EIC ~~~·--c ~re..ld s Case No: 7Z z.:S. z :ro 

AR/COC No. boo 'ftfo Analylical Uib E f2-ct_ SDG No. JJA -------------------------------------
In tire tables below, mark any information thai is missing or incorrect and give an explanation. 

1.0 Analvsls R d Chain of Custodv R d 

line Complete? Resolved? 
No. II em Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed. and dated IJA /Jot· ~f(,·ca'cl.e 
1.2 Container type(s) correct for analyses requested --1.3 Sample volume adequate for t1 and lypes of analyses requested -- . --
1.4 Preservative correct for analyses requested -- ·----
1.5 Cuslodl records continuous and complete ...-- --' T6 lab sample number(sj provided · ...-- --
1.7 Condition upon receipt Information provided -- --
1.8 Tritium Screen data provided (Rad labs) ~JA __ .Po f= ~p_p_!tc;t4le . v<.ovr- ~ Mt11t A _ Lo ca.l'.l'ovt 

Analvlicallaboratorv R - - .. ... ,. . -

line ·. Complete? Resolved? 
No. llem Yes No If no, explain Yes No 

2.1 Data reviewed, signature --- --
2.2 Dale samples received -- --
2.3 Method reference number(s) complete and correct - --
2.4 Quality £'.onlrol data provided (MB, LCS, LCD, Detection limit) -- {..(. 0 ..-\() ~ 0.""4-( Y ~til I.JJ I tti w.~"-< ,. /M(l/ ~l4s ----
2.5 . Matrix spike/matrix spike duplicate data provided(if requested) ...__..- IJok ·. Mt .I"E.Sfl.\.e.! kd --- --
2.6 Narrative provided 

-17 
._.--- --- ---~· 

2.7 TAT mel IJI\ --· --
I~ Hold limes mel -· -- --·-· 
2.9 All requested result data provided ,__.- Tw-o Joe Jeu......?~J ..._o'{ a Ma. ( v e.€£1 

~·.·. 

Based on the review, this data package is complete [3-'reS 0No 

II no, provide : correction request tracking # 

JJL 4~RJe 
and dale correction request was submitted: 

Reviewed by: Dale: ro(rq(98 Closet! by: -------"---------------
Onte· ---..,..---,-,,-7 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERI FICA nONN AUDA noN LEVEL 2-DV2) 

Project Name -~'G...;r~.;...JJ..;.o.;...v~_-_U;,;...;__..:f:r~!-'~t __ f=._,·e._l_A_..~ ___ _ 

Case Number 72Z3. 2.. !O 

Sample Numbers o.- Jot' ( Set "'f "'s Q 11!\. d 2 w oJu- s C< "'¥t.e 1 

AF!!COC No. 6qJ4'(0 Analytical laboratory __ E_f!._t_L ___ _ 

ARICOC No.---

AR/COC No.---

ARICOC No.----

10 EVALUATION 

Analytical laboratory-------

Analytical laboratory--------:-

Analytical laboratory--------

Page 1 ot 5 

SOG No.:...-_IJ_A ___ _ 
SOG No. _____ _ 

SDG No. _____ _ 

SOG No .. _____ _ 

Item Yes No If no, Sample 10 NoJFraction(s) and Analysis 

1) Sample volume, container, and 
preservation correct? 

----
2) Holding times met tor all 

samples? ---
3) Reporting unrts appropriate tor the 

matrix and meet project-specific 
requirements? .....--

4) Quantitation limit met tor all 
samples? .....--

5) Accuracy Wl'f8-1'2. (.~f.e..Lr) -==r (~ ( foro.H!f 
a) Laboratory control sample ....__.. 

ft.. •'9 (,._) (!) 
accuracy reported and mat for 
all samples? 

b) Surrogate data reported and 
met for all organic samples .__._. 
analyzed by a gas chroma· 
tography technique? ~~ 

Date: 

/44-ZL 
to It tt ( ctB 

Reviewed by: 

. A1J2-~.SNL:SOP304AB.R1 



6) 

7) 

8) 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICAnONNALIDAnON LEVEL 2-DV2) 

Page 2 ot 5 

Item Yes No If no. Sample 10 NoJFraction(s) and. Analysis 

C) Matnx spike recovery data uJtq8- 1'2.. (~J.o..ls) _:.7' tf, (J) 

reported and met tor all 
S rq 8 -ttl { ""'~J. .. ld ';? ~e:; 

samples for which it was ---
requested? 

Precision tJ.t- Cl.()p( uo.!olt : · Lc s cL ... p L·~ 0>-~ 
a) Laboratory control sample 

,_.wf-- C{..-1..0 (y '?..~d UJ,.u ~,·r/ed precision reported and met for tJA-
all samples? ~"""~~S. 

b). Matrix spike duplicate RPO seq a-tor ~~l~)-=? ~ ® 
data reported and met for all 

samples for which it was --
requested? 

Blank data s (({ 8- (q '::!7 '":r ,, 1}0... tv.u ~u....kd 
a) Method or reagent blank data 

C'ar As 1 th fb f-Le 
reported and met for all .....-- Ctvtd il'1 

samples? - ~te..0 ( fo,·f) Ltv/~. (j) 

b) Sampling blank (e.g., field, W<qB -n ... .-:7 •:r I( l . \)'e. u.......f _f1<'_/J~ .---4 d 
trip, and equipment) data -- for s.~ ~ IN'••.h .. h ( {{-e.C ') 
reported and met? '" 

E8. (j) 
Narrattve included, eomte:t. and 

complete? -
2.0 COMMENTS: All items marked •No• above must be explained in this section. For each item. give 
SNUNM 10 No. and the analysis, if appropriate. of all samples affected by the finding. 

Reviewed by: . .1-../br 4 · · 
Date: toftrt!?e 

AI.J2-9o'tSNL:SCP304AB.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

p-erce.vt-1- c{,.~j:€~C-€ hr- ~ (1.11~ frvtt{) po.r'r wo.! h,·o.~-e_d 

~c9~· 7£_,~ Qp\q{y~ woS ~f-ec_f_d o.~ove. ~ PQL 

@ l·:r'l vn. l. .. t.e s ~ repo,...~ ~r As, t/9 ( a.CA.ol fJb ( (v\ 

tte LrvtB. f?(A......_ r. c...o 0- f-.c...l-1..-<. t'~AJ, 'o ...-t a_ t- f:t>c..f-.r As Ct*'"'-9 tic; 
• 

,.,..., fW .\LA.~~/ ti-d ~41 ""t.f ~ re Jl-u ( IJ 

Reviewed by: 

Date: 

Al./2-941SNL:SOP3041&B.R1 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAT10NNAUDAT10N LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

e--s 
( I' 

·"".e / 
v 

~y 

/ 
1--

J 
_ __.. 

--·----
QUALIFIERS: 

J • Estimated quantity (provide reason) 

B • Contamination in blank (indicate which blank) 

P • Laboratory preeision does not meet criteria 

A • Reporting units inappropriate 

N • Thera is presumptive evidence of the presence 

of the material 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: /.Jb41a 
I~ ( tCf ( tt~ Date: 

All2·94JSNL:SOP30<WB.Rt 

~ 

/ 
~ 

0~ ~/ 
lo\l"1. / 

,. ··-

.. ~ ~ 

C • Cuantitatlon limit does not meat criteria 

A • Laboratory accuracy does not meet criteria 

U • Analyte is undetac:ted (indicate which analyta and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



Site: (0 ( Nov\ -£g_ $..ep/.,·c. Fre. {d'i 
I 

~R coc- 600L{'f0 D:ua Cla,siiication· -
Sample· I I 

DV 
I Frac~ion No. .~nalysis Qualifie~s Comme::ts 

~R-I'Z-~ r -vJ6!'BL{- J 
OF/ 7lfL(O- 3ct.-3 t}l..,Pt 

- BH r-~-s I I -Btfr-ro-s ? ( ii I I 
- Bc-t z -~-s s ) -BH3-~-S 

-BH?.-to-S i. ? 
I E:j<-tZ·!C-Wb>/J'{ 

-01=-1- B Hz -s--S 743<i-'f7-b B 
I 

1 f'~C-tzc:rs-- wbs-alf 

? z !1 -Ot=-r- BH'$- ~- s 
E ~- 1 7..tg-w b~8c.f 

-t:J~t-6t-f~- ro- s 
~12.- r-z.G~-

vJ 6 ~~ L{ - OFf - 7lflfo - 3 e -z Ul 

-Btlr-s--~ 

I / ) -BHt-ro-S 
I 

I -6N z. -~- s ( ) I -Bt-fs -~- s 

-13113-ro-S. { ) 
Sample :\o .. 'Fraction !'io.- This \'alue is located on the Chain of Custody in the ER Sam~ie ld fie!d. 

Analysis- L'se valid test methods pro\·ided below or if the result applies to an indhidual a:::;l:-1e \\ithin a test method. 
use the CAS number from the analytical data sheet 

D\' Qualifiers- The entry will be taken from the list of\'alid qualifie~s and associated corr.:nents. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriati!. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test 'IettJods- Anions CE. EPA60 10. EPA6020. EPA-.r;o I. EPA SO 158. EPASOS I. EPAS260. EPA8260-M3. 
EPAS:iO. H.-\CH_ALI\.~ HACH_ ~02. HACH_~03, ~!EI\.C_HE. PCBRISC 

R~\ i~\\~J b~ :_d+-fji,-+-.r..-..,c........:-.t/_-_U:___:..· __ Dat~:. __ 1o_( 1_9 ~-9 6 ____ _ 

I 

' I 

E ,. 
'· 

i: 

ii 

II 
ii 

~ 
'I L 

r .I 
II 

II 
/i 

,! 

II 
II 
II 
II 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

AI Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. · 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

J1 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

12 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R 

u 

Ul 

UJ 

The data are unusable for their intended purpo~e (Note: Analyte may or may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. 



SF 2001.-COC (1~7) 

S<lpwoedoo (5-ltn loau• 
Internal Lab 
Batch No. 

Dept. NoJMail Stop: 6133 MS-1147 

ProjecVTask Manager. Mike Sanders 

Project Name: 101 Non-ER Septic Fields 

Record Center Code: ER/1295/DAT 
Logbook Ref. No.: 

Tech Area Ill ------

bOdCfC(( 
_.)~,-

Page 1 of 1 ANALYSIS REQUEST AND CHAIN OF' (! F{'C/f""-'S _.11s' 
SARMJR No. or-- (2 ,; 

- ( z z,z_~7;F' 
.JC- r · ~~4!lr? · 'j -1 

Contract No.: AJ-248' ~ . 

Case No.: 7223.230 ..:> <:;.,7:-/(-/CJ S' 
SMO Authorization · ······· 5"' ~ 
Bill to: Sandia National Laboratories ·· ·· · - . 
Supplier Services, Dept. __ _ 
P.O. Box5800 MS 0154 

Parameter & Method Requested 

Special lnstructions/QC Requirements 
EDD XYes Q.N'o 
Raw data package XYes 0No 

LAB USE 

Lab 
Sam pi 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 2"d Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 
· Return to SMO (Blue) 



Site: Noll/ £1? .$eerie.. 7~~ 
0c044/ 

Suoc~ (&?o) 
AR'COC: D:na Classification: E?.R-7::>: eeo~ A/s 

Sample· DV 
Fraction No. Analysis Qualifiers/ Comm~nts 

• e I Z.."l 'I"" I.O(fo5'2Jt 

~~ 
u;:r s~~ R.ct.c:.. ... .. o 
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~\-~ / X @ L~ <2.. ~\M. '!\ \.~.:\-

tt 00...-t ~ -"" 
- I / tu~~~~\_A_.I.Q) ~. 
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~\\~ l ()I ~~ ~I ---------......; 
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- )...f n~z/,o~ ~-

~~ t( 
r:..IL -• . ,..._ ·(teo· oz. . 7) l:" I'C -... • ._. ..... - ... .:;. lJ ~C1QI tiber;_~ 
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Sample No./Fraction No.- This value is located on the Chain of Custody in t~e ER Sample fd field. 

Analysis- t.:~ \·aJid test methods pro,·ided below or if the result applies to an individual anal~1e within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The enuy will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tma Sanchez to coordinate adding them to the list 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test.Methods- Anions CE. EPA6010. EPA6020. EP.-\7470/J, EPA8015B. EPA808l. EPA8260. EPA8260-M3. 
EPA8270, HACli_ALi: HACH_ N01. HACH_N03. ~tEKC_HE. PCBRISC 

R";"~ ~ • D•t<_\_~:....-...;~:.._;· =·· _4_-t)=-------

-



SF 2001 -C0C (1 0..117) 

Supo.ooao ($-87) lo..,. 
Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARN.JR No. 

Page1~r1 
ARICOC- I 600450 ] 

Oept. No./Mail Stop: 6133 MS-1147 

ProjecVTask Manager. Mike Sanders 

Project Name: 101 Non-ER Septic Fields 
Record Center C09e: ER/1295/DAT 

Tech Area Ill 
Room ----------

RMMA XNo Ref. No. 
Sample Disposal DRetum to Client XDisposal by lab 

Orlglnal To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

SMO Authorization, __________ _ 
Bill to: Sandia National Laboratories 
Supplier Services, Dept. __ _ 
P.O. Box 5800 MS 0154 

Parameter & Method Requested 

Speciallnstructlons/QC Requirements 
EDD XYes 0No 
Raw data package XYes 0No 

2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 

LAB USE 

U.b 
Sam pi 



VOC Peer Review Check List 

Batch ID: $\./t?e-04.9, 

Did BFB Pass? 

Did the ICAL Pass o/aRSD ~ 30% 

Did the !CAL and CCV pass: 
± 20% recovery for the indiyjdual analytes? 
Calibration Check Compounds in criteria? 
System Perl"ormance Check Compounds in criteria?. 

Did the blank pass? 

Did the MSIMSD pair pass accuracy and precision and criteria? 

Did ~CS pass accuracy criteria? 

Were all IS areas 'Within a factor of 2 of the average area in 
the ICAL 

Did Retention Times remain inside ,,.;ndows for all st;mdards 
and samples? 

Did all surrogates pass criteria for each standard and sample? 

Check for: 
Ca.rry-over contamination 
Correct interpretation of mass spectra 
Errors in data entry, rounding and/or calculations 

Reviewed by: 

Yes~ NoD 

Yes 0 Noil"' ~d~ 
Yes 0 No [!("' 
Yes o/ NoQ 
Yes !1 No C 

Yes if No 0 

Yes r:;/ No 0 

Yes of No 0 

Yes~ No~ 

Yes fS!' No C 

Yes I NoO 

OK~ 
OK'--/ 
OK(( 

Date: 

Sa"~~·v 

N/A : 



SNUNM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY 
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR) 

NCAR No. 9£, jgo (completed by ERCL QA Officer) 
PART I -INITIATION (completed by originator) 

Description of Nonconform'ance: 

Acetone, MEK, MIBK, and MBK recoveries were high out of criteria in the CCV. 

High out of criteria %RSD for MBK in the ICAL 

Effect of Nonconformance: 

The high out of criteria recovery for Acetone, MEK, MIBK, and MBK in the CCV courd 
indicate a positive bias. efta l:IA~GFRprol+li&ea ·dQtection limit tgr these anelytes. Due te 
the high reeoveriea ofAeetone, MEK, MIBK, end MBI< the ~nDLcould ee eompri111ised 

S.am'ples @807 -600450-01, 9807 -600;65-02 -o3"'Jve;e non-detect for th:s:~nalytes. ~-
Recalibration of the instrument is not required by EPA method 82609 in this situation 
unless the CCC or SPCC compounds are out of control. Therefore batch will be 
validated based on the fact that the CCC and SPCC compounds were recovered in 
control in the CCV. These samples were not rerun because, their hold times would 
have been exceede after 7/27/98. Also a large sample load and consecutive power 
outages that occurred, July 16th, 17th and 20th, 1998 would have push other samples 
further into their hold time. 

High out of criteria %RSD for MBK in the !CAL is an indication of a non-linear curve 
which results in a high bias for MBK at the upper portion of the curve. However the 
curve at the lower concentrations is very linear, therefore the data is unaffected. 

Associated Samples: 9807-600450-01, 9807-600465-01, 02,-03 
Associated Batch #s: ~9 
Associated COCs:600450, 600465 

PART II - CORRECTIVE ACTION 

Corrective Action Required? DYES gtNO 

Date(s) for completion of Corrective Actions 

PART Ill· ACCEPTANCE AND APPROVAL 

.J);<,b',, KJl!.L'<'t£<S ~ 
Originator (print) srgnatllre-"" 

~//! lllM:tet 71£~L~· ~ ~ 
ERCL QA Officer (print) ~ ~ ~tf 

~)lll).b l-
~ 

# 



PART IV- VERIFICATION OF COMPLETION OR CLOSE OUT 

Comments 
/l!A-evt£ /22~J~eyVt 

ERCL QA Officer {print) 

qkkr 
~ 
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Site: {Of- JJoA- ER ??frc.. h·e.Mc 

,1,R COC· bGo'{STJ Data Classitic:nion· pv-z.. 
Sampk· I I DV I Fradon No. Analysis Qualifie~s Comme:m 

E:t\:.-(2.QS -w bs;-8'(-
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Sample :\o .. Traction No.- This value is located on the Chain ofCusrody in the ER SamFi::- ld fie!c!. 

Analysis- Cse valid test methods provided below or if the result applies to an indhidual J:.1l:1e within a test method. 
use the CAS number from the anal:1ical data sheet. · 

0\' Qualifiers- The enrry will be taken from the tis' of valid qualifie:-s and associated cor.::nems. If other qualifie;s 
not on the lis' are needed. contact Tina Sanchez to coordinate adding therrt to the list. 

Comments- Tnis is only to be used if a comment associated with the qualifier is nor apprvFi:He. ne::ds modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test :\leGhods- Anions_ CE. EPA60 !0. EP.-\6020. EPA-470 !. EP.,1,SO l 58. EP.-\SOS l. E?AS260. EPAS260-\I]. 
EPAS:iO. H.-KH_ALK. HACH_ ~0:. HACH_:\03. ~IEKC_HE. PCBRISC 

Rc\ ii!\\C:J b~ :--1~'---.{Jh'-f-· --+-4-~_f2L ___ oat:: __ ro_( 1_'f (_98 _____ _ 
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!I 
II 

il 
ii 

i 
I ., 

I 
~ 
I 
I 

I 

I 

I 
1 
I 

I 
I 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

A 1 Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

11 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

Pl Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R 

u 

Ul 

UJ 

The data are unusable for their intended purpose (Note: Analyte may or may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNAUOATION LEVEL 1- DV1) 

Project Leader To ..... Y ~Y kt/ Project Name (() ( 0M ~ ~/!._ ~~~'c.. F'r"e-(tf! 

AR/COC No. 6 00'( ~tO Analytical Lab ~,e C L 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

0 'R d Chain of Custodv R d . . - -

Line Complete? 
No. Item Yes No If no, explain 
1.1 All items on COC complete - data entry clerk initialed and dated JJA /Jr;j-_ C<f!~!-1 ICn.bl..e · 
1.2 Container type(s) correct for analyses requested -1.3 Sample volume adequate for II and types of analyses requested -
1.4 Preservative correct for analyses requested -
1.5 Custody records continuous and complete ..---
1.6 Lab sample number(s) provided --1.7 Condition upon receipt information provided --

Rev. I 
(" 'luncnl 1\ 
t .Ill he I· J'JC) 5 

(J~ ;;, f·'l5 

Case No: 7ZZ'S.Z.:!o 

SDG No. IJA ----····---

Resolved? 
.Yes No J 

---

1.8 Tritium Screen data provided (Rad !abs) IJ!t- JJof- ~fltl ( raxh Le1 KM, R.M. fl'{ ~ { v~;;r:,·o..-t 

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature --2.2 Date samples received ....... -2.3 Method reference number(s) compleGe and correct ,__. 

2.4 Quality control data provided (MB, LCS, LCD, Detection Limit) ....-- 1..-c.D .-to±. a.-.o(y-z~ UJr·fl.;.. s .... l:J-.,·tf_-d SO.-f~t 

2.5 Matrix spike/matrix spike duplicate data provided(if requested) .....---- /Joik: ~ t rej_ve ~ _ kd ·-- --
2.6 Narrative fl_rovided - --- --·· 
2.7 TAT met NA JJof 9ft ( f uJ;,l..e. ----
2.8 Hold limes met ,__. ------- I --
2.9 All requested result data provided .......--

Based on the review, this data package is complete [3-Yes 0No 

If no, provide : correction request tracking# and dale correction request was submitted: 

1..J4 { JZL Dale tof,y { fb Reviewed by: Closed by: ---------------- Dale: 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONN AUDAnON LEVEL 2-DV2) 

ProjectName {Cd IJo,..-ER. ~~··c i=c'e..ldr 
Case Number 7Z z "! · z ".!o 
Sample Numbers ~R-C'L'l 5"'"- W6~- OF/- 8H&.(-to-S 

AR/COC No. 6 oo '-1 sn 

AR/COC No.---

ARICOC No.---

ARICOC No.----

1 0 EVALUATION 

Analytical laboratory -....:~:;;;.;.R._c....;L;;;;.... __ _ 

Analytical laboratory-----~-

Analytical laboratory-------

Analytical laboratory--------

Page 1 of 5 

SDG No .. __ ...:.}.}.;..;A..;._ __ 
SDG No .. _____ _ 

SOG No .. _------

SDG No .. _------

Item Yes No If no, Sample 10 NoJFractiOn(s) and AnalysiS 

1) Sample volume, container, and 
preservation corred? 

----
2) Holding times met for all 

samples? ....---
~ 

3) Reporting units appropnate for the 
matrix and meet project-specific ---requirements? 

4) Ouantitation limit met for all 
samples? 

------
5) Accuracy 

a) Laboratory control sample 

-----accurar:y reponed and met 1or 
all samples? 

b) Surrogate data r.ported and 
met for all «9anic samples ...---
analyzed by a gas chroma-
tography technique? 

Reviewed by: Jj,L7t{~ 
I 

Date: ro (rtf( '18 

ALI2~/SNL.:SOP~.fl1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONN ALIDATION LEVEL 2-DV2} 

Page 2 ot 5 

Item Yes No If no. Sample 10 NoJFraction(s) and Analysts 

C) Matnx spike recovery data St98-2'l -q bcvru...._ ( bm t-c_d 
reponed and met for all ....-- foi.N \ (!; 
samples for which it was 

requested? 

6) Prec1sion Not QJJ{J L·tp._b f.-e LCS d-...;J (,.cr.- Le 
a) Laboratory comrol sample 

1\c~ QovtQ ( yc..td w ,·f-l.- J.c..t.JJ ......._,. -f/ ~d 
precision reponed and met for IJA 
all samples? (..~~~~! 

b) Matrix spike duplicate RPO 

data reponed and met tor aU 

samples for which it was ---requested? 

7) Blank data 

a) Method or reagent blank data 

reponed and met for all ...--
samples? -

b) Sampling blank (e.g., field, JJof.- C..pp (,•co.bl.e . 
trip, and equipment) data 

1-lA 
reponed and met? 

8) Narrattve included, conwc:t. and 

complete? 
~ 

2.0 COMMENTS: AU items marked ·No· above must be explained in this section. For each item. gtv& 
SNUNM 10 No. and the analysis, It appropriate. of au samples affected by the finding. 

Reviewed by: 

Date: 

Al.t2-9&1SNL:SOP30<WS.A1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFtCATIONN ALIDATION LEVEL 2-DV2) 

2.0 COMMENTS COtfTINUATION SHEET 

M~ ( MSO po..t {' WO.i' 

Reviewed by: 'f/l4!21. 
Date: rofrv ( ?8 

A1.12-941SNL~B.R1 

Page 3 of 5 



DATA QUALITY INDICATOR CHECKUST. 
(DATA VERIF1CATIONN AUDAnON LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. Ust onJy safll)leslfractions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

/ 
______-/ 

_L,_~rrt<L 
/ 

~~(!'{\/ 

so~/ 

&ee.- p"-t' / 
/ 

/ 
I --·---....... 

QUALIFIERS: 

J • Estimated quantity (provide reason) 

8 • Contamination in blank (indicate which blank) 

P • Laboratory precision does not m"t criteria 

A • Reporting units inappropriate 

N • There is presumptive evidence of the presence 

of the material 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or impreciae. 

Reviewed by: 4£12L 
Date: to ftt( I ?g 

AJ..l2-941SNL:SCP304Ul.R1 

' 

0 • Ouantitation limit does not meet criteria 

A • Laboratory accuracy does not m"t criteria 

U • Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



SF 2001..COC (1 0.97) 
Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 
$uporMciM (5-117) ...... 

Dept. No./Mail Stop: 6133 MS-1147 

Project/Task Manager: Mike Sanders 

Project Name: 101 Non-ER Septic Fields 
Record Center Code; ER/1295/0AT 

Tech Area Ill -----
ER Sample ID or 

Sample Location Detail 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

ARICOC- [ 600451 

Contract No.: AJ-2480A 

Special lnstructions/QC Requirements 
EDOXYes 0No 
Raw data package XYes 0No 

2nc1 Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 

LAB USE 

lab 
Sam pi 



I '\ 
.f '. 

CVR.docf 

ContractVerificca ... Jn Review (CVR) 

d. Project Leader _S_A_N_D_E_R __ s _____ _ Project Name . NON·ER SEPTIC FIELDS Case No. 7223.230 

ARICOC No. 600447/600426/ Analytical Lab GEL SDG No. 9807351A, B,C,D 
600438/600451 

In the tables below, mark any Information that is missing or incorrect and give an explanation. 

1.0 AI ·- R, t and Chain of Custodv R' d and Loa-In lnf1 f 
Line Com:>lete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clef'K initialed and dated X 
1.2 Container type(s) correct for analyses reQuested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

Line Com:>lete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits Qrovided (MB LCS, LCD) X 
2.4 Matrix spike/matrix spike dl!~licate data _provided_(if reguested} NA 
2.5 Detection Limits provided· PQL and MDL( or IDL) X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data re_ported using correct sig. fig. (2 for org.; 3 for inorg.) X 
2.9 Rad analysis uncertaintyprovided (2 sigma error} X 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X 
2.14 All requested result data (>rovided X ,,, 
" ~' ..... 

-~ ~) ·>-
i\ .. 

r;-. 
.···J 
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~~ ---, -------------

Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 )Reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? lnorganlcs and metals reported as ppm 
(mg/liter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantltation limit met for all samples? X 

3.3)Accuracy X MANY ANAL YTES OUTSIDE QC RECOVERY LIMITS FOR SVOC LCSILCO 
a) Laboratory control sample accuracy reported and met for all AS NOTED IN CASE NARRATIVE 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by X 
a gas chromatography technique? 

c) If requested, matrix spike recovery data reported and met . NA 

3.4) Precision X MANY SVOC RPDs OUTSIDE QC ACCEPTANCE LIMITS 

a) Laboratory control sample precision reported and met for all LEAD OUTSIDE RPD QC LIMITs-MS/MSD & SERIAL DILUTION 
samples? For rad analysis, sample duplicate precision reported and ACCEPTABLE 
met. 

b) If requested, matrix spike duplicate RPD data reported and met. NA I 

i 

3.5)Biank data X 
a) Method or reagent blank data reported and met for all samples? 

b) Sampling blank (e.g., field, trip, and equipment) data reported and NA 

met? 

3.6)Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found X 
in method blank; ·u· -\analyte undetected (results are below the MDL or 
Lc (rad)); "H"-analysis done beyond the holding time. 

3.7)Narrative included, correct, and complete? X 

/ \ 



4~0 De-..... -4~ality Evaluation Continuation 
CVR.doc 

') 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 
i 

' 

. 
- _,, ---- ------ , __ - ,_ - - - -- -----

Were deficiencies noted. ® Yes (fff} NQ) 
Based on the review, this data package is complete. ~®No 
If no, provide : nonconfonnance report or correction request number and date correction request was submitted -------

Reviewed by: \..A-). ? C). Q cdV>Q &.a-. Date: 9-18-98 Closed by: ------------- Date: ------



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy andlor bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

A I Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptanCe criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptanc,:e criteria. 

\ 

B Analyte present in laboratory method blank 

B l Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

J 1 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. · 

P Laboratory precision measurements for the LabOratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

Pl Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

P2 Insufficient quality oontrol data to de~ine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R The data are unusable for their intended purpose (Note: Analyte may or may not 
be present.) 

U The analyte is a common laboratory contaminant The associated result is less 
than ten times the concentration in any blank. 

Ul The analyte was also detected in a blank. The associated resu[t is less than five 
times the concentration in any blank. 

UJ The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

*This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:MarclllO, 1998 
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ANALYTICAL RAOlOCHEMISTRY OATA VAUDATIOf\1 
CHECKLIST {CONTINUED) 

(;: '-.., 4 J

G,t.~'-f5"J 
~ ~.jCH 
ba1 '{. 

SJte Nemo ~jl .. 1 Z..'f ~ 
Labotaeory Name/Job No./Batch No. ' (; E' £._. Chain ol Cue.todl"' ~~ J 

REVIEW ITEM YES NO NA 

o4. Pt~ EnUre procedure? V 
tL NUU. YTE DETECTION 
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v I 

•'' 

B-2 3l072l..ll05 01.000 12Al' m t2:\7J'f" 

-· - --:--:;---··~----- -·- .. - ·----.... -- . --.- -·· ·-· .. 



·-

15036S25109-

\Goc :_fz, G 
ANAt.YTICAL RADIOCHEMiSTRY DATA VALHJ•ATIC N trro4rl 

CHECKLIST l /I(.. .,-v 'f'17 
. . 1/ ( '(r(J '1' s 

:I _.. ',. .... '~n..a.. NoJBetch No. It e (,. I Chatn af "'' ........... ~ 

2. • : Eoc:h batch? ,/ 

a:-- _.. Endr• ~ ..... ., ./ 1 

~% .1 ·75-125% or _7 

•• AN&f,."Y11CAL YIQ ••HER 

1. Traeer: Co«ec::t we. ·~·Q·.i met? 
v 

• DUPUCATE 

3. SOI1ds density: Plarichatt~ loading 
<5 mgfc::m~ • 

~.· 
Type: lab or field? J, 

2. Freql""""¥ Each batch? ' 
3. Metrtx: Matrix ..... ./ 

B-1 



Al<C...o (_ ---

-
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t 

AR'COC: Data ClassifiCCltion: /11\.Cif"~ .......... c. 
Sample' I DV 

Fraction No. Analysis Qualifiers Comments €, f.,t, S"- r.) u- u-k :r ($/~fc. ~~~ 7 I.Dl..-. 
or-t~t11l 'P ~ 4~ c-.J-t.J r'\#J. J+.r £__ ):x 

I 

r; 1 lv""' :r ~~~ c· etA (.&.4.... TV .... .,..., ~ 

....... II . 
B G;' I "' "v'-' /. /( J2 c: .. ., fl., ..., t cn-v- tr-~~-
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I 
I 

o~~ ()..1\_l) a. ( (...~_.? ~ ~ ( '-(.__ 
I 

Q'- I>IN--1 r v n> f C--,(1 /1-'-"'v'l.- ()... ct~~ vG.. '{;' 
vv· I 

Sample NoJFraction No.- This value is located on the Chain of Custody in t~e ER Sample ld field. 

An~ I) 'Sis - t:se valid test methods provided below or if the result applies to an individual anal~1e within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers -The entry will be taken from the list of \-a lid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated ·with the qualifier is not appropriatt. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions_CE. EPA6010. EPA6020. EP:\'7470!1, EPA8015B. EPA8081. EPA8260. EPA8260-M3. 
EPA8270, HACH_ALK. HACH_ NO:!. HACH_N03. ~1EKC_HE. PCBRISC 

/ --,~n~ 
R~vie'' .:db~ :_---.:.t:...=-__ --'<--_________ Datc:: ___ _.:_/_2._-_l._:_'l_-_!,_'f.::./,:.__ _____ _ 

. 
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"\ 11 r v "".) ,/Ill i c.. ' D:n.a Classificntion: D'V'JAtNt.l c..f 

~ Sample· () DV v 

fraction No. Ana!rsis Qualifw:rs Commmts 

EIZ./2 iS"- ~~a O-t1 ~!-Gtr ~~ ~ Ce-t--h-#. +- I-n-
T ;11-J J. JA n 

. ~~1'1-~ ---D~I .. -·uJJ;;k t [a ~ b.SL..-..,t.- ~~tva~ 
~ E ~-l~'ts- -en PF"! f HJ 'a ... ~ P,..<l c. ..... t.; "'( l ~ 

o ~ rJc? - t:tt>~ -:r (~ O..CC-l.(~ ~ (),,_, +-. 
5 ~ Jl. tA.l !' ..t l--t.t NQ 

( ~ 11 CiS":. s- r.s tr- stt- ~ ~a'~ 
11 

.r~ T ~ c .::>J A, 'r l<V"'"· 
o1tyqfJ_ oo_}.._ (\ ~ f'... i...f-J' 4J\.II t-)0 

r ~ f D ~(. 1"-.10 + •"YVUt- -t E ~ ll'i.>-U6 Pf~-~ M1 )t/oG-

e'-fl";o7-oc,;>.... (»~If( .r~) v:r C-r, ,1..4.rt c.. k ... r) · s· ~ 
\ o'"\ r ,J., ..... 

€ ~ !'l.lt-i"- Wlo~ f! ~ -i)fj _, s• ot::: . 1 7'U 7 v. -:rJ _,..'-" ' -r~ i·"'·~.l ... +-~~J v.-:r 
(---··h.-~ s---,Ja . 

o'-11«--<je -oo?-
~:r , .... /( 

'\\ If 

- D~k I f.f ~c~~~(J.. A 

" -

- ~'- +fvV' .t.[ -~~ ~ ~ 

~~1"4· I 

Sample No.lfn~dion No.- This value is located on the Chain of Custody in ~e ER Sample Id field. 

Analysis - Cse ,-alid test methods pro,ided below or ifthe result applies to an individual anal~~e within a test method. 
use the CAS number from the anal)1ical data sheet. 

DV Qualifiers- The entty will be taken from the list of \alid qualifiers and associated commenrs. If other qualific::rs 
not on the list are needed, contact Tina Sanchez to coordinate adding them to me list. 

Comments- This is only lobe used if a comment associated with the qualifier is not appropriate. needs modification 
becaitse of an unusual circumstance. or additional darification is warranted. 

Test Methods- Anions_CE, EPA6010. EPA6020. EPA7470!l, EPA8015B. EPA8081. EPA8260. EPA8260-M3. 
EPA8270, HACH_ALK. HACH_ NO.:!,HACH_N03. ~IEKC_HE. PCB~ISC 

/ ---nm , {2.-2~-1-s 
Rcvie\\cdb~:. __ ..;;L=-_\.l.---...;.<.....;_., __ ~~.:...:~"""""'~-Datc: ______________ _ 



List of Data QuaJifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

A 1 Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratocy accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 A.nalyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 1 

I= The associated value is an estimated quantity.-{Note-:-this-qualifiermay-be-used- -· 
in conjunction with other qualifiers (i.e., A.J) · 

J1 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding ti~ was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. · 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
assoCiated duplicate (MSIMSD) do not meet acceptance aiteria. 

P2 Insufficient quality control data to determine labQratory precision. 

~- . --· ········-···--·-····--·-··-·-···-·· 

R 

u 

Ul 

UJ 

I ---- .Quantitation-limit reported does -not-meet Data Quality -Objective {DQO)-- -
requirements. 

The data are unusable for their intended purpose (Note: Analyte may or may not 
be present.) 

The analyte is a common laboratory contaminant The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an · 
estimate and may be inaccurate or imprecise. 

*This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10.; 1998 



ORGANIC DATA ASSESSMENT SUMMARY FORM. 
(Data Verification/Validation level 3 OV-3) 

iOP~-Cf 
;:.ev. 0 
At:.aC\mE:n1 C 
Fage 9S ol ns 
July 19$~ 

ri ~.I 
fage 1 of 

SITE OR PROJECT NdtJ -£1~ ;.,., .,.,, f,.r IJ.I (SA¥-PLE IDS --'-~-'--"-Jl..,qv __ I ___ _ 

ANALYTICAL LABORATORY C: E L . NO. OF SAMPLES S'f'' Af-l-.<.et 'r 
--~----~------

LABORATORY RE?.RRT# qt;01'1~ lit, 1391'1~ ~~~------------
CASE NO. soHF1c., Cf!07'3SIP 

'"~ 4'f1 o~o 41.-C, 
c",Ot. Lf'?J 8 

OATA ASSESSMENT'SUMfAARY 

~~~~ib1f;Jrobfems;i:;ualifications betpw (Action Items .End Ne2s of Cor.cem) 

VOC SVOC PEST:PCB __ ./_ ; 1. HOLDlNG 
TIMES:FRESE.=iVATION 

/ 2. GC.1v1S INST. PE?.FORM. ./ 

Nt\-
I 

~ CALISRA liONS.WINDOWS o/ 7 .... 
~- cLANKS J r 
5. SUR?.OGATES ./ ./ 
~ MATn!X S?lKE:'OUP 1,?26W~ 
~-

(.,: ......... --1~ 

'· LASOAATOrW CONTROL / r 1 V"J 
SAM?L:S 

8. INTERNAL STANDARDS 
/ .I 

c COMPOUND ../ ./ -· 
IDENTIFiCATION 

tO. SYSTEM PE::\FORMANCE .. ./ j 

1,. OVERALL ASSESSMENT / / ,II 

./ {check mark) - Acceptable: Data had no problems cr q!Jalcied dua to minor problems 
N - Data qualified due to n-.ajor problems 
X - Froblems. but do not affect data 
Oualiiiers: J - Es1imate·-

UJ - Undetected. estimated 

7 

/ 
/ 

/ 

L 

AR=ASOFCONCERN: ----------------~----------------------------------
.. 
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F;ev.O 
A;:a~me:~t C 
Page 100 ct 115 
July 1!:S4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Var.dation level 3 DV-3) 

Page 2 of 18 

PROJECT,! ASK LEADER: s-~ S:C.- . .£ f',.,..J • ..,c;( fv"""...,.....,"" 
(/ v / 

ACTION ITE.\iS: 

~ 

I 
\ 

,;r.::AS OF CONC=~N: 

c 

OVE::lAL!... DATA QUALITY ASSESSMENT 

., 

r 

Reviewed Sy: 
Date: . 



'"s.c~ 
t;ev.O 
1-::ac!vnenl c 
F.:ag~ t02 of 115 
Juty 1SS.C 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification!Validation level 3 OV-3) 

Page 4 of 18 

2..0 GCJMS TUNING CRITERIA I 
Has a GCIMS tuning perfoLnre been analyzed for every twelve hours of sample analysis for ea -CIMS 

instrument used? Yes B·~N: 0 

Was 111e correct s:.ndard {riSted in lhe EPA Method) used? Yes~ No 0 

Have the ion abun::!ance criteria been met for each tun~? Yes ~No 0 

NOTE: GC.'MS abundance criteria is specified by EPA method for GC/M analysis (E?A B240A or C:2iOA). 

~· ~ 

H no for c:ny of th: above. list all the data assoc:at:!:i v:ith the tune t t either 1c:iied ~:tie~l::: or in whic:: t!le~e 

\':as no t~.~ne. 

Date: lime Sampie Affec!ed (Action) 

lf errors are pr:;se!"'.<. briefly summ2rt:: n:::ss:::!"'i changes: 

spectra of the mass calibration acceptable? Yes NoD 

Reviewed By: 
n~ta.· 

£ .. Trf: ,'!1 ,'k"b.__, . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Leve13 OV-3) 

lCiP 9~ -03 •; 

Rev 0 
/.I~Ciment C 
Page 105 of 115 
July l~S-4 

Page 7 of 18 

4.0 INffiAL CALIBRATION / 

P.as initial c~i>ration been performed as required in the E?A method? Yes ~ No 0 

Were the correc number of s:andards used to ~-;,brate the ins:rument? Yes £3"' No 0 

For GC analyses o1 PCBs and Pesticides, cfld the laboratory 1ot1ow the eorrect 72-hour sequence of analysis? 

YesO NoD 

LOst below compounds whiclt cfld not meet initial calibration crt:.erla out!ined by t.'le £?A method . 
. . . 

I I J I 1 Sampl~d ~ l:lsmJment 10 Date Compound F.r.~:r.so Aaion 

~ I t I 
' 

~ 
u I 

' 
I I ~ t 

~~ I I l ~~ I 
1-

I I '..,It'-~~··. 

' 
.. 

n. 

~ I I ): ~ t;/ 1 ~1 I . 

I 1 l ~ (.. i" \ ., 1 t 
I y I I 

' 
1 . v I 1 I l I 

71 I I t I . 
v I t I I I 
Check for transcriptiontcaiC".Ilation errors. If errors are present. summarize oacessacy corrections below: 



7C? S~-03 
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1-:-.o~c!lment C 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VertfiCationNartdation l!vet 3 DV-3) 

5.0 CONTINUING CALIBRATION 

Page 8 of 18 

H2ve co,dinuing calibration ~andards been analyzed at the fre~Jfncy specified in the E? A method? 

Yes£1 No 0 

Ust below all compounds which did not meet continuing calibrali:ln requirements. 

llns-.rument 10 

li 
II 
I! 

Date Compound RF:'%0 

. . 

Chec.'<. for trar.scription an::f calcJiation errors. If errors are feu:::. bfi~fly sumJT.c.ri.ze necessary c:Jrrec!ions · 
below: 

z:. ---1 - (). 141m.~ 
Reviewed. By: ~ 
Date: __,,_}"'1:-!1 I~ A · 

~ 
tl 
!I 
·~ u 
I' ! 
I( 

!j 
•i 
•• I! 

ii h 
'I .. 
il 
•' •' l! 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verifacation!Validation level 3 OV-3) 

Page 9 ot 

6.0 BLANK ANALYSES 

6.1 Method.'Reagent and 1nstrument Blanks 

Has a methoc!freagent blank been anjtyzed for each set of sarr!f)les or 1or every 20 samples of similar rr.at1 

whichever is more frequent? Yes 13' No 0 

Has an jr{strument blank been analyzed at feast once every twewe hours 1or each GC/MS sysiem used? -

Yes fit No 0 

6.2 Field .. Rinse:'Equipment Blanks 

Are U1ere fieldtinsa'equipment blar/s ass:>daH!d with each sampling c::y or a: frequencJ' StJecifi:d. in tti: 

sampling plan. Yes 0 No c(" 

. jt t I I Cone. } ~ I . I Samples 1-.f'i: 
~~ I Oat~ clank lD Compound ( ) { } I A~:J::n Level (AdiOOI 

\'1-U.,'S ~ • 

l:st b~!ow cofn?Ounds for which anaf}'S~s w~re req:Jested tha! wsre de!e=:ed in any of the b!a:.l-:s a:.a~;~ (ytc.-_ 
' 

ik /11{'t 8 1'1;131 (p t IY.....~#-1/..,_, I r.l. \f" fJc,. I t5~ I <: ! ~~..fv,_~ 
1'1Lz~}_1t, I t;;;1s ~s ~ I ~~~.u II·J.liJ}J-l I ~~~ I {o :r-~ f ~/(: t.nv 

I l I I ., I l fl.t ( v 1-f-t a/1.f' 1. \J"" ({ -h ~ cR 
I I I l I ~JtA .. +t.~ r~ ,J 1 .._ t'~,. 
l I I I I t (6- ~ OVc- }cy ¥ ~ .fo.-.._ f ~ ~ 
I ' l I I I I 
I I . I I I j I 
PQL: Practical Ouantitation Limit from E?A Method. 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3 DV-3) 

Pfie 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No g' 
If yes. list below. 

7.0 SURROGATE RECOVERY 

Were surrogate recoveries evaluated for eadl of the samples analy::::i by GC or GCni.S-?·---

Yes 0 No 0 

If surrogate s!andards other than those presented by SW-3.!5 are use:!. list below with r;;ierence t:> a~~licabie 
controt limits used to evaluate the percent recoveries. 

Surrooate Comoound 

list below the percent recoveries which did not meet either SW-S.!S ::teria or ;:;:heria lisied above. 

Surrogate 
i 

Date Sample 10/Matrix Compound %R:c j ~ 

I I 
I I I 

I~ 

Reviewed Sy: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Da1a VerificationNalidation Level 3 OV-3) 

•' 
iOP 9~.03" 
P.ev.o 
1-uachment C 
Fage 109 of liS 
July 199( 

Page 11 of 1c 

If surrog(Jte recovery was outside of control limits. were the samples or method blank reanalyzed? 

Yes~ No 0 

Are method blank surrogate recoveries outside of limits upon reanalysis? 

Are transc:iption'ca!culation errors present? Yes 0 No r/ 
Yes~ NoD 

if y~s. n::>te r.:~ess::ry c:::rree.ions. ---------------------------
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Ar.ac..,ment C 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level3 OV-3) 

6.0 MATRIX SPIKE:'MATRIX SPIKE DUPLICATE (MS.'MSO) ANALYSIS 

Page 12 of 18 

Were MJiMSDs analyzed at the frequency required by the E?A method or OA?jP for each matrix type? 

~g ~o . 

List below% recoveries and RPDs of compounds whic!l did net meet criteria. lncica:e on chart c:it::ria used to 

evaluate recoveries and RPOs. 

IPU.£."'% '""'-" .lr""" '-r:t 'rl.'=' -r=' I 
1 C'a:e Sample IO:'Matrix I Compound Ac:ion 

II 

.. 
r: 

i 
I. 
I• 
II 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Oa1a Verification.'Va!idation Level 3 OV·3} 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

TOP ~·C3 

.. , 

;:.ev. 0 
1-t:achment C 
Page111ct1~:: 
July 1994 

Page i3 ot 18 

Have laboratory control samples containing a representative number of the compounds o1 interest b~e:i 
analyz¢ at the frequency specified in the E?A method or OAFjP? 

Yes Ei No 0 

E'lalua:e percent recoveries based on control limits es:ab!ished in individual E?A methods. or use es:a:::shed 
lcooratory Clntrot limits. List beiow recoveries of c;:)mpouncs which did not mee1 criteria with retere:.:: ::> 
comrollimits used. 

ej)o~J. .. :::~ .. J) ~ Ca:e Cor.,.;A~ur.d I o,;Rec I Com;ol ~mi:s 1-.c:i:n Sam;:h:s ;..:-::::ed 
~========~============-~======~====~================= 

\1. u '\ t> t..G~ ,ij~ 6..:../3...:../_'ifJ~I1_:t&-:-l--r.(.)Pr;.:..t_.f.4".(. __ ....:...!_r'i_\ 7.;._~1 6_0~-~---"_.r __ :.....l ~:.....~--fJ'---,...;~f v_I_J.I:_; _...;.ti_:D_~ ...:..fk.---.:..f-_-_""_ 

11~----~~------~i~-----~' ~------~~f~v-~t~,~~~~£~r-~~1~7~-~~t-~---x~ 
r:~· ----~1 -------~--~'------~'(~~---------' --------
~ I I I I 
Co;;:roi limit :=.ei.:r::n~e: 

----------------------------------------------------~----

E-:ah.!a&e F.P:J based on c~mrol Jimils es~ablish:d in in::!ivic:.;al :?A mathods. or ~se es:ablished :.::::~a::~f 
comrol limits. Ust be!ow rec::>veries of compouncs which cid not meet Ciiteria with referen::;e to ~rm:i t::.i:s 
l'S!:d. 

11.2. 
1 d - J ,,, 

l-1 

~~~U~R~reoce: __ ~~------~~-------~----~~~f-~~--t_t_~_ 
Ac~yl\.:r:t.fl,f.;2'f.3 o-:z.1tZ.. i)F'J- rz· 

e\J-rJa4f'O!oJ~f'•f'f(ti.Ntll,fl.t.. t.s.l fJ-zs.'-/ tJ<.j/)67 

f~ -so./ o -2-t.' 
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( 
ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/VariCation Level3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

List below the internal s:andard areas of samples or blanks which did not meet criteria. 

Date Sample ID 

II 
h 

ii 

lr.ternal 
Out 

Ac:eptable 
F.ange 

.. ., 

Page 14 of 18 

Are r:te/.tion ti~s of the im:mal s:andarcs within 30 se~::mcs of 1he associated caii:J:ati::m s<ancc:rc? 

Yes lY No U · . 

11.0 TARGET COMPOUND LIST ANALYT!:S 
11.1 GCMS Analyses 

A;: t~e recor.struc:ed ion c!1~atog~ams. the mass spe::ra for the id:mi1ied com;>ounds. and the d.:::a sys<e:.i 

prir.:c:;:s included? Yes ~ No 0 · 

Is c:Jromatographic pe:iormance ac:eptable with respec: :o: 

Sasaftne stability? Yes ~ No 0 

Resolution? Yes~ N~ 0 

Peak shape? Yes ~ No D . / 

FuJ:-scale graph (attenuatiqn)? Yes~ No 0 

illeviewed By: 



10?~.03 

F.ev. 0 
1-::.a~menl C 
Page 11~ of 115 
Jufy 1!l94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level3 OV-3} 

.. 
~ 

Page 16 of 13 
Samples affee!ed: _______________________________ _ 

Check chromatograms lor false negatives, esps::=a:ty for the muf!iple peak romponeots (toxaphene and FC2si. 
u false negatives are apparent and lhe appropr~e PCB s1andards were not analyzed, or if contirm~ analys;"5 
was not present flag the affected data. 

Sa~saff~ed: ____________________________________________________________ __ 

. : -i 
NOTE; Due 10 the C:Jr.l;)iexities of ?CS ¢stdd~ .:r.afysis. each analytiQI n:n s~uld be r~'.lie\\'ed ~o ve!"i!y 
identification and column perionr.an~. 

12.0 FtELD DUPLICATe ANALYSiS 

w=re 'field dcpiiza1::s su~mit.erl ior anaiys;s? Y:s GJ"' No 0 

If yes. e<ilc.Jic!E ?.?0 end USe pro!essional ju::gm;nt tn determine if th; data o.~eds to ~~ q"Jaliiied. list resul:;; 
b:!cw. 

Da;e · Sampf: ID Compoun:i Samples 

I I 
I I 
I f · 

I I 
I l 

13.0 COMPOUND QUANTlTATION.'REPORTEO DETECTION LIMITS 

Are there any transcription!cJ~lation errors from raw da.ta to ref)Orted re~ut!s {check at least 10% of positive 

results)? Yes 0 No ri 
In addition, veriiy that th~ correct intema\ standard. quantitation ion. and RRF were used to calculate 1he res;;!: 
for a minimum of 10% oi sample data. 

Reviewed By: £ I~ M<fY"'~ 
, .. I~Q'J,.. .. 



. . 

-

-

ORGANIC DATA ASSESSMENT SUtAMARY FORM 
(Data Veriiication/Validation L~vel 3 OV-3) 

13.1 Chromatogr.un Quality 

W'E~e baselines ~.able? Yes ~No 0 

Were any negative peaJ<.s or unusual peaks present? Yes 0 

f{;n: early Eluting- pe-aks i"esal'l~-1!) ~line-?- -Yes-o/ No--D 

.. 
·~s~-~, 
r.ev. 0 
.l.l~~c 

Pa~ U5« 1t5 
July lf:~J: 

Pa~e 17 of 13 

U in::~rrec: ~.;ar.ti'.crtions. arc evidern. no1e c:~rr~ions necessary bec:t:: --------------

-- . 

l~ n:>. rm:k: n:!:essary c=rr~=:ions ar.d note below. 

1~.0 TENTATIVELY tOENTlFIED COMPOUNDS 

AI: l~ntative!y Identified Compounes (TtC} properly ide " s:En number or retention time. estimated 

c~n:;entration, and J Q'.Jafifier? Yes D No 0 l u ~ l..tr 
~tf \ 

Are the mass spectra foe Tl~ociaterl "'best matcl1~ sp~ra included? Yes 0 No 0 
,..,....,.. 

Am any TCL com~~ lis:ed as TIC compounds? Y.es 0 No 0 ..... 
...,~-~ . 

A : ~:;.eft"/. . rey __ ot the sons prasant in 1ha reference m.pss spectra with c. re~ative intens:ty greater than 1 Q",~ also 

rs=n1 in''the sample mass spednJm? Yes 0 No 0 . . 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (l,.CS) do not meet acceptance crileria. 

A I Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

J l 1be method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. · 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R 

u 

UI 

UJ 

The data are unusable for their intended purpose (Note: Analyte may or may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Leve13-DV3) 

TOP 94·03 
Rev.O 
AuachmentC 
Page 35 of 1 t5 
July 19S4 

tZ. t.. 1. 2-3 0 

Page 1 of 16 

SITE OR PROJECT ~htJ £_(L S~·h<- 6?./l<Jt CASE NO. 7 '7. 2 ) • '2. 3 o 

ANALYTICAL LABORATORY beL 
LABORATORY REPORT# <Jb(J·ns-t"r, 9Br.r1r /J 

1~e11fl~8o1131D 
TASK LEADER \ fLM. ~ t. 

NO. OF SAMPLES /f ra, I I a1 vPtNI 

SAMPLE IDS ---------
~~ N'"~,(. ~+--

'- oO l/ '-f 1 I 
~oo ~ '1.-v DATA ASSESSMENT SUMMARY 
'-'oo'-1.1& C 
(.. D~ '"'(')I I ?) 
1. HOLDING TIMES 
2. CAUBRATIONS · / 
., 
"'· BLANKS 

4. ICS 

5. LCS 

6. DUPLICATE ANALYSIS 

7. MATRIX S?IKE 

8. MSA 

9. SERIAL DILUTION 

10. SAMPLE VE~IFICATION 

11. OTHEt=i OC 
12 . OVERALL ASSESSMENT 

./ (check mark) - Acceptable 
Other- Qualified: J · Estimate 

-.l 
/ 

.I 
I 

:r 

.I 
/ 
/ 
7 

UJ ·Undetected. estimated 

AA 

tJJc 

t 

MERCURY 
./ 
7 
/ 

/ 
./ 

/ 
}. 
II' 

R • Unusable (analyte may or may not be present) 

CYANIDE 

AI~ 

=!= 
I 

ACTION ITEMS: ______ S'"_.(._e _ _..:;.>...:::¥~~.e...-·+:f:..!!·,"':!.:&~,~"':.;;.j..L.l___,S:~v...:::""'~""'!.:~~"'~l:__-

AREASOFCONCERN: ____________________________ :tr----------------------------

REVIEWED BY:---~-· _~_,_-;12 __ f1/\ ___ '""'-~-W-
DATE REVIEWED: _..;.(_2..,_/.:::J.._:'f+/_!,:...!6:...__ __ _ 

I 

/I.L.!2·~-WP.'SNL:SOP3044C.R1 

·. .. 



TO? 94-03 
Rev.O 
Anachment C 
Page 36 of 115 
July 1994 

ACTION ITEMS· . 

AREAS OF CONCERN: 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-0V3) 

~~!! 5 A"A. f.., fj:' vv--1.) I n"' f 
IJ J 

... 

OVERALL DATA QUALITY ASSESSMENT 

.. ~II 

Page 2 of 16 

f </~~ ..... ~ 
I 

. -

Reviewed By: --~---~.F_;.;,(J~...£~__;='-;.:::=·=--- Date: __ ._.!...f.=..~1r-1..:..)...!!-'f/~f:.....:~~----~-
Al12-94,WPJSNL:SOP3044C.R 1 

.. 



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

.TOP 94-03· 
f>f:'I.O 
AnachmentC 
Page 37 of 1t5 
July 1!994 

Page 3 of 16 

list holding time criteria used to evaluate samples, indicating which saflllleS exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Hokfang Action / Tine Time was 
Parameter Criteria Sample ID Exceeded 

I / 
I I I / 
I I I I I 7 

I I / 
I I I I ; / 
I I I I I / . ' 
I I I I i/ 

I I /. 
I I l //: 

I 

II 
lj 

~ 
H 

i 
' 

I I l _.r/ - J 

II 
I I ~~~ VJ'V': - .. jl 

I I 1//J'' i il 
Were the correct preseNatives us7 No 0 

List below samples that were incorrect! reserved. 

Sample No. I j(ype of Samples Deficisncy Action 

v 
/· 

7 I 
/ 

/ 
/ l 

/ . 
v· , 

{1s-2~L 
Reviewed By:--------""---- DatB: __ · _I t-..,

7
,_/VI..;:,_;,L-/_ft _______ _ 

M... '2·~ WPISNL:SOP3044C .R t 
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lOP 94-03 
Rev.O 
Anadlment C 
Page 38 of tl5 
July 1!094 

. . 
. ·. · .. ·· 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Levei3-DV3) 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: 
------~--------------------------------

Mercury: ~ 
Cyanide: ? 4 .t 

Other: _ {;\ 

List below the analytes which did not meet %R criteria for initial and continuing calibration sta 

ICV/CCV 

Page 4 of 16 

s: 

Analysis Date ... 
'!'I' Analyte Samples Affected 

2.2 Analytical Sequence 

Oicythe laboratory use the proper number of standards for calibration as descnoed in the E?A method? 

l!!f No 0 
Yes 

Have initial calibrations 9een performed at the begiMing of each ar.alysis and at the frequency indicated by the 

EPA method? Yes 0 No 0 

Have continuing calibration standards been analyzed at the beginning of sample analysis and at a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes g' No 0 

If no for any of the above, outline deviations an·d actions taken below: 

Reviewed By: --=~=-T:.-:£~. }1.1_~---- Date~ _ __,_(_z...~-J ~-~..:.../_19~------
AL'2·9-£.WPJSNL:SOP304.4C.Rt 



.·· .•· ....... 
·. · .. · .· .· 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Lever 3-DV3) 

TOP 54.03 
~ev.O 
A:-.adlment C 
Page 39 of 115 
July 1994 

Page 5 of 16 

Were the correlation coeffteients for the calibration curves for A.A. Hg. CN, and ot~er spectrophotometric 

methods ~0.995? (Check calculations performed tor calibration curves.) 'les £3' No 0 
H no, list: _________________________________ _ 

2 
Date Analyte CoeffiCient I Action ~res Affected I 

~~ I 

I ( ~ Jllv' I 
c::""v- t4.f\\GA-"I I 

~~~I I I II 
' ------r I I I 
Che::k for transcription and calculation errors involving calibration summary forms and raw data. Briefly 
summarize errors and associated actions when data quality mig~ have been affected. 

3.0 BLANK ANALYSIS 

3.1 lnltial and Continuing Calibration Blanks 

Have Initial and ~nuing Calibration Blanks {ICBJCCB) been analyzed at the 1req!Jency rgquired in the EPA 

methOd? Yes Ll No 0 

If no. summarize problems and resolutions in the narrative report. 

list analytes detected in ICB and CCBs below: 

NOTE: For soil samples. convert blank values to mgJkg using digestion weights and volumes. 
. ' 

II 

Required I Samples Affected Analys$ Oa1e ICBJCCB No. Analyte . Cone. Detection limits Action Level 

I I 
I 

., I 
I 
I 

Reviewed By: -~~=----'T ...... ~_.:::__Pf/t_· _"'""""_v __ Date: __ 1_2--_/_· ,.._'!_/_?& ______ _ 

AL '2-$4 WPISNL:SOP3044C.R1 

·. 
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TOP 94-03 
Rev.O 
Attachmenl C 
Fage 40 of 115 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Levei3-DV3) 

3.2 Method Blank 

Was one method blank analyzed for: 

Each of 20 samples?. Yes r:g/' No 0 
Each digestion batch? Yes 0 No 0 
Each matrix type? Yes 0 No 0 
Both AA and ICP when both are used for the same analyte? Yes 0 
. or 

At the frequency indicated in the EPA method or OAPjP? Yes 0 

NoD 

NoD 

. ... · .......... · ..... . 

Page 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry ar.alysis. 

list analytes detected in method blank samples below. NOTE: For soil samples. be sure to cai:ulate blank 
values using digestion weights and volumes. 

I 
Preparation Analyte Cone. Required -tJftction level 

Date 
1"'11~ 

Detection ~~I 
l 

limits 11 · Samples Affected 

'1 1 111"/a I I.~...~-~ ... f6'71 (. ·r~ 1 11.J$ (; 111 I btl I if 8"- C• (> J 
I I f, lvl¥' Af~l I~ •j I ~18> .o'J/ I ~ 

I I I I I t 
I I I !J~K- I vJ..W J 7 :t:Pjt.- ~ 

I OJL.Uc.M n.uvl-k ~ ~~~ J.f) ~ JL 
L.;~~~ """'"(~ ,6 ~J" 114-1' 

I q,~ II .(,,J. '':r~ I 
l 

• 

Is concentration in the method blank below the. detection limit? Yes 0 No[!{. 

Affected samples: __ ....;d::.....:.~..;.f..t.4...l8~C,....;-_c_c...:::J=--------------------

Reviewed By: £.. l ~ J41 t"-~ Date: _ _.;f_L...L/_~_If.,_/_1_b _. ------

AL 7.·94Nt/P:SNL:SOP3044C.Rl 



/ 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidatioo Level 3-0V3} 

3.3 Field/Rinse/Equipment Blanks 

TOP g.:.Gl 
r:.~ ... o 
J.:-..a<:hmenl C 
;;;;;e 41 of 11 S 
July 1SS4 

Was a field/equipment blank analyzed as required by the E?A method or OAPjP? Yes 0 

Ust below anarytes detected in the field blanks. NOTE: For soil samples. calculate 
digestion weights and volumes. ./' 

~ ·. 

,. 

I 
..... 

' .. .. 
j 

Required 
Collaction Detection Samples 

Date Blank ID .... Anatyte Cone. i Limits Action Level Affected ; . 
I .1"·/ I I I I 

I I ./·-·! I i I j 
I 

I.e. 

,. 
I 1 I ,.r 

' 
I 

/f I I i I 
/,/ I I I I \ 

I I 

v I I I I I ! 
: 

I I I I . t I 
4.0 lC? INTERFERENCE CHECK SAMPLE ANAL VSIS 

R 

~ 
" I 11 

I . 

I 

. Was an ICP interference check sample (ICS) analyzed at~ beginning and end of a run or at least twice every 

8 hours? (Not required for Ca. Mg. K. and Na) Yes [9' No 0 , . 

s~~s~ected: ________________________________________________________ _ 

Are the values of the ICS for solution AB within 80-120"'/.,R? Yes NoD 

lf no. is the concentration of Al, Ca. Fe, or Mg lower than in ICS? · Yes 0 No 0 

Reviewed By: --~-~,-;_:J2 __ f1Vf._..,..__h.___· _· Date: /2. l-1-Y I 1 r 
--~.~~,~~,~-----------------

AL'2~WP:SNL:SOP3044C.R1 



TOP 94·03 
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.·· -.. 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafldation level 3-0V3) 

Page 8 of 16 

If no, list below all analytes which did not meet %R criteria and in which the concentration of AI, Ca. Fe, or Mg 
is higher than in the ICS: 

---Date Analyte %R Action Samples ALl. . 
.-:r -__..,...-

I ....---~ / 

I. tfV-> ., ~ 

I I ~ \ {_A,~ I.Jl- I 
t ' I~ Wlf I 

~lyles which are not present in the ICS solution A? Yes 0 No 0 

f the IDL) indicate either a positive or negative interierence and must be 
. 

· fo2mples ~acted: ____________________________ _ 

Check for transcription'calculation errors. Briefly summarize errors and associated actions when da~a quality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at r.equired frequency? Yes~ No 0 

Reviewed By: __ £_,.-:-__ f_-:/2--'-_t,.-/j_1_u~_.;___ Date: ___ {z.-+j_2.!~f-'-/_?.....;..S _____ _ 
I 

AL'2·~NIPJSNt.:SOP3044C.R1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNalidation Levei3-DV3} 

TOPS4-03 
Rev.O 
Atlaehmenr C 
Fage 43 of tl5 
July t9S4 

•• .. 

Page 9 of 16 

list below any LCS recoveries not within limits. ~ 
Preparation ~esAffeded Date Analyte %R Action .--

~ 
'-:-"' ~ 

fV _,../" .,..,- J fJ I 
I .,/ ...--... .\ 

uJ. h ,_ t 
f ~ . ~((' I I 
~~ I I I! 
~ 

' 
I I II v I I I I i 

6.0 LABORATORY DUPLICATE ANALYSIS 

. Were laboratory duplicates analyzed at required frequency? Yes~ No 0 

Sa~esaft~~d=----------~---------------------------------------------

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No~ 
Samples a.'iected: ____________________________________ _ 

ls any value for sample duplicate pair <POL and 1he other value >10xPOL? Yes 0 No fJi 
Samples affected: ______________________________ .:.... 

Reviewed By: --~-~_,:_.;_R_. __ JA!t_h"'-'_~ __ Date:..·--~'1+/_-z...,~V_f 6-----,.-----

AL"Z·94f\\'P;SNL:SOP3044C.Rt 
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TOP 94-03 
Rev.o 
At:achment C 
Page .u of 115 
July 1994 

··:·:.· .· :· . . '•. • 'a .• • 

. . .. . ·~ : . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNaJidation Levei3-DV3) 

Ust below concentrations of any analyte that did not meet criteria for duplicate precision: 

I ~"~-=~'L 11 ' 6 

s~f I Preparation 
Matrix Date Analyte POL RPD . lr~ 

r ....... "" s"" I 7/n/16 flu_lj) I (2.(g_ t; -<~·¥1 

I I 
' I I I I~JI _Vfct.+ I 

I I I I I r .... i I~~ e_,v .. 

Page 10 of 16 

I Samples 
Affected 

I Cl'ft'l s 4-(ft)J 

I 
~Uv"""\f' 
bt-.~ 

I I I I I ~ ~,.,,,f,~ rP ) 
I I I I I I I 
I I I I I -I 

Check for transcriptionicalculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were fil}ic{ duplicates conected at the frequency indicated in the EPA method or OAPjP? 

~~ ~o . 
H yes. qualify data associated only with the field duprteate pair. Caleulate RPOs for each 'analyte in which both 
values are greater than the IDL 

I 
i 

II 
I! 

Is any value for sample duplicate< practical quantitation limit (POL) and other value >10xPOL? Yes 0 No £3" 

Reviewed By: --~---....:/_;J_..;..~·-~---{._-==--- Date: ___ (_'1..._/_rz..._¥_1_~_8 ____ _ 

AL'2·94·WP!SNL:SOPJ044C.R1 

··-: 



(Data VerificationNafidation level 3-DV3} 

lOP S.:·C:i 
nev.O 
I. :-.ai:hmem C 
?age 45 of 115 
July 19SL 

INORGANIC DATA ASSESSMENT SUMMARY7F 

Page 11 of 16 

Samples affected: 

/ 
/ 

List below ll>e analytes that do not meet RPD or~ lhe same criteria as those usod lor 
laboratory duplicate analysis or criteria.specified in EP ethod or sampling plan. · 

/ 

~ I Collection ltl~ I 
I Samples 

~ 
Sample 10 Matrix Date Cf_!ltrol Limit Action ! J..ff!cted 

ll I l 1~ \ ~\ . 
I 

i 

~~ I I / l ... llfl'' l 
. 
1 

,, I I /~ !~" I i 
II I I / I I I 

: . 
it I /r I I ! ' ,: ! ! 

!i ! I i I j 
I 

a I /? I I I : 
\ i . 

/ 
Check 1or tran~onfcalculation errors. Briefly summarize errors aro associated actions when data quality 
might have J;le;.- ~ffe<:ts. 

' / 

I 

8.0 MA TRlX SPIKE ANAL YSlS 

NOTE: This matriX spil<e is a predigestionlpredistaHation spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes ri No 0 

I 
l' 
I 
l 
I 
I 

L'/~wt~~ 
Reviewed By:-----:--------- Date: __ 1 z.-._:./_..z.._r/_"t_h ______ _ 

AL"2·!t4·W?.SNL:SOP30.UC.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 12 of 16 --

Were matrix spikes perfonned at the concentrations specified by the EPA method? Yes Et No 0 
Samples affected: _________________________________________________________ __ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 No J 
If equipment or field blanks are the only aqueous samples. matrix spike analysis may be pertonned: however, 
matrix spike samples must be present for the other matrices. 

/ 

Samples affected:----------------------------------------------

Ust beiow the% recoveries f_or analytes that did not meet the criteria: 

Sample I I Preparation I Analyt: I %R I I 10 Matrix Date Action Samples Affected 

I I r~, 1 17/nf.,s """"~ I II o/.1 l7-·1~1 I 
I x-- I I I I 

I I (I t. ~c In-A) B""'~lo\N ¥-t-1-t<-f~J c..t r1cr,e ~lie;.. 
VSt lr;. J 11 ~ .J ~;d, I }/1Q J J" I .ifd 

'f va f f If,, hi Go\( I\J~ I 
I 

. 
I I I I 

I I I I 
Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affeded by 
sample dilutions perfonned. If matrix spike concentrations are diluted below or close to IOL based on sample 
dilutions pertormed. use professional judgment in qualifying data Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by QAJOC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

II 

! 

Reviewed By: ___ {_..-.--~}_;J_...:...UI\_~_tu..J_ Date: ___ 12_J_·l-_41_/_7_B ____ _ 

AL'2-S.:!WP.'SNL:SOP3044C.R1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNafidation Level 3-DV3} 

TC?~·03 
?.ev.o 
A:-.a::hment C 
Fag'! .:7 of 115 
J:Ay 1g94 

Page 13 of 16 

NOTE: H preparation bfank spikes are analyzed, evaluate recoveries. These recoverie$ can indicate whether 
excursions in matrix spi<e recovery are caused by sample matrix effects or poor digestio~ efficiencies and/or 
problems with matrix spike solution. For example. if matrix spike recovery for selenium is 0% and preparatl 
blank spike recovery for selenk.Jm is 92o/o, this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANAL YSlS 

Were dupracate injections present for each sample. includirig required ac analyses (not r _ 

done)? Yes 0 No 0 

Samples affected: --------------------..,.,r----------
; L 

t~f'/
7 

• r. 
Were postcfJQestion spikes analyzed for samples. including OC~mple~\ Ws 0 No 0 

Were ~ion sp;kes analyzed at the required ":~15\ t~ 0 No 0 

Sam~les affected: / 

/ . / 

Was a di\ution analyzed for sa~s with postdigestion spike recovery <40%? Yes 0 No 0 
/ 

Samples affected: /' 
----~/·· ~------------------------------------------------------

~·_,·· 

; 

_, .. /· 
/ 

./.r 

MSA Anajytis (Method of Standard Additions)-.-MSA is required when serial dilutions are not with± 10%. Was 

MSA req~ired tor any sample but not perfonned? Yes 0 No 0 

-Are MSA catq.~lations outside the linear range of the calibration curve? Yes 0 No 0 

<Z -r-~-VYLvr-L 
Reviewed By: ___ ......:... f __ rr ___________ _ Date: __ 1_-z...,.L(_z._' _{_7_8 ------

·: -·-· 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

Page 14 of 16 

NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150% of sample 
concentration or absorbance. 

Samples affected=------------------------------

10.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dilution analysis (ICP) is required only for initial concentrations equal to or greater than 10x1Dl. 

· ~kr 
If applicable. was a serial dilution perfo~d for: ~ ~ 

. ~ _£ .. .(_/'I,..!,..., I'!!. 
Each 20 samples? Yes@ No l:!::r 
Each matrix type? Yes D No 0 

Samples affected: _______________ ;,_,_ _____________ _ 

Ust below results which did not meet criteria of %0 <10% for analyte concentrations greater than 5CxiDL 
before dilution: 

--------Analysis I ~amples Affeeted Date Sample 10 Analyte IDL %0 

I l.- ~ I 
I ~ V:.w v I 

---- (;./I ,..,. I 
I ~ I 

-------- I 

------ I 
Check for calculation errors and negative interferences. 

Reviewed By: __ £.::._--.~.I_;-£2____;;··:.;...J!Vl_~~"'-_h-v __ Date: ___ 1_2-_J/:.... "1----~.¥/...;'i...;tl ______ _ 

Al.'2·941\YP.-$NL:SOP3()44C.R1 

.. ·. 

·. 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiValidation level 3-DV3) 

11.0 SAMPlE RESULT VERIRCATION 

11.1 Verification of Instrumental Parameters 

10? S4-C3 
fiev. 0 
A:-.achment C 
Fage 49 ol 115 
July 1994 

Page 15 of 16 

Are instrument detedion limits present and verified on a quarterly basis? Yes ~ No 0 

Are IDLs present for each analyte and each instrument used? Yes ~ No 0 

Js the JOL greater than the required detection limits for any analyte? Yes 0 No [3/ 
(If IDL > required detection limits, flag values less than 5x1DL.} 

. Samples affected:---------------.,-.----------------

Are IC? lnteretement Correction Fac1ors established and verified annually? Yes ~ No 0 

Are IG? Unear Ranges established and verified quarterly? Yes~ No 0 

If no for any of the above. review problems and resolutions in narrative report. -----------

11.2 Reporting Requirements 

. 'l--
Were sample results reported down to the POL? Yes 0 No 0 

f 

H no. indicate necessary corrections. ------------------------

Were sample results that were analyzed by ICP for Se, Tl, As, or Pb at least 5xiOL? Yes~ No 0 

Were sample ~ighis, volumes, and dilutions taken into account when reporting sample results and detection 

limits? Yes lfJ No 0 · · · 

.R.eviewed By: __ £._· --__:_1 _~ __ JM __ t~V--_L_· __ Oate: __ 1_· 2_/'-2-_'1 .~--1 _lf q.:__ _____ _ 
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J.:tachment C 
Page 50 of 115 
July 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 16 of 16 

It no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present, request resubmittal of laboratory package. 

Were any sample results higher than the lin~ range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No IT 

Samplesaffe~ed: ------------------------------------------------------------

11.3 Sample auantitatlon 

Check a minimum of 10% of positive sample resuHs for transcriptiorucal:ulation errors. Summarize necessary 
corrections. If errors are large. request resubmittal of laboratory package. 

Comments: 

I o I, 

Approved By:• ( ~~ /~L.--
Date: P·/1-/ /'} B 

I 

·rask!Projed Leader is responsible for approval of data set. 

Reviewed By: _f:_\_~_-_JilA_crv--_~--- Date: ---4/-='l..::.....j/L-z._t£.+-/-713 ______ _ 

AL-::'·94-WP.SNL:SOP3044C.Rt 

·. ~ 



Internal Lab ANALYSIS REQUEST ANL ~HAIN OF CUSTODY 

D't $'3'15"' 
fJ /..f. ~ 41 L.J / 7..1) 

P.g. 1 of 

ARICOC [ 602763 

3 
~ 



Analysis Request And Chain Of Custody (Continuation) 

, L.(it1J11., .~"' ~C~lll .nr,_nli.I\..J:.I e:; 0.1. I Ail~ IA-:l1all~ l.":tDj .'1 I A-1:... bv,_l I lfp__, I ~r; J... A I Of\.A (\ .N 

• 1'1' II ;:liM - ldll:::::la.I.,&I-11(;1-11&1'-IW;a.IIIIIIC •li 1'1111 II IC.ICI 11m11._1 - I' I • I IM•c lUI I ._ _. I N I I =' - I I ....._ •• --

' .,~ ... ,~ Kll.i:~~lw 1111-.li AI -it; II- . Ia;. Q 11-'IIIK I w -v-1 .... 1 .._.., 1 ... "' IIPIIIVID I "'-'I ~~- K ,. Ill •Ji.l! """I~ 

U ll I '" . J\f 1\ l. 

'7)~ 

AR/COC· 

lab use 
Leb 

' t::;, 
l.Z 
11 
2.0 
1-{ 

('J{()'' ' ·:;.\ " l'l 
2..2... 
Z.$ 
2,~ 
2') 
Z..k 

,' 21 
. - ~~ 

zq 
$0 
31 
3l--
}3 

~ 1.' IZ- ~1 
~ 
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Analysis Request And Chain Of Custody (Continuation) 

OLi~tiLf3 > 0 
OLi~ 452 

Parameter & Method 

Lab use 

Lab 

) 



SAMPLE FINDINGS SUMMARY 

AR/COC: ?, 02. ?i~ S Data Classification:~~c. / Clertrh.k t:"r-,. 
Sampl'e/ DV / 

Fraction No. Analysis Qualifiers Comments 

c -. 

/-7#-ot L ~~ p_p_ r 

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK. HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed "l5~ ~·--/._0_.S7...c..z? ..... ?~,,;L-9 _______ _ 



General Chern. SAMPLE FINDINGS SUMMARY 

COC: 602763 

-Oll 
d> 
N 
0 ..,.. 
10 
co ..... -G)' 

I E 
N ::I ..... .E I ...... e ~ .c: 
Cl) c,) 

"0 -·c: c: 
Cl) co a; l)' > 

a; as 

Sample Number 0 ~ - .c: 
M0146/M0235JT40-DF1·BH1-5.S.S JB 
M0146/M0235JT40-DF1-BH1-1 O.S.S JB 
M0146/M0235JT40-DF1-BH2-10.S.S JB 
B658J.DF1-BH1-6.S.S JB 
B6583-DF1-BH2-11.S.S JB 
B6584W-DF1·BH2-S.S JB 
B6584W-DF1-BH2-1 O-S UJA2 
B6584W-DF1-BH2-10-DU UJA2 
B6584W-DF1-BH2-1 0-MSDS UJA2 
B6584W-DF1-BHJ.S.S UJA2 
B6584W-DF1-BH3-1 0-S UJA2 
M0231/234-DF1-BH2-5-S UJA2 
M0231/234-DF1-BH2-1 O-S UJA2 
M0231/234-DF1-BH1-5-S UJA2 
MD231/234-DF1-BH1-1 0-S UJA2 
T121T42JT4J.SP1-BH1-14-S UJA2 
T12JT42JT43-SP1-BH1-1~S UJA2 
T121T421T43-SP1-BH1·1~CR UJ2 



SAMPLE FINDINGS SUMMARY 

AIVCOC: C,o2-~~.J Data CJassifiQtion: &~Ll~'<. 
Sample/ DV -J 

Fraction No. Anal_ysis Qualifiers Comments 

Pr a 1"1~ (r'fJ-SI'J. e~I'J-BtA$2 us /Oc...-' Swrr~"t.e. rr!~ (jill-,,_ Pc.(J 
Pc.B_ 

()\0 1'4_,/hi02.JSI1W lirovl« /016 /~ of- c. o, -hr .-.a~ "l,/z>. 
·PP1-11tll- S.)·!J J 1267Lf- JJ-2... 

Sample No./Fr:u:tion No. - Thls value is located on the Chain of Custody in the ER Sample Id field 

ADalysis - Use valid test methods provided below or if the result applies to an individual analyte nithin a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, conract Tina Sanchez to coordinate adding them to the list 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA808l. EPA8260, EPA8260-M3. 
EPA8270, HACH_ALK. HACH_ N02, HACH_N03, MEKC_HE. PCBRJSC 

Reviewed~ r~: __ '/-~'"""f7J-...._.~'-~---------



DATA VALIDATION SUMMARY: 

SITE/PROJECT: f'/o11 -C tf~p C CASE #: 7 2. 2..3 . ~..1 0 
ARcoc#: Go2 7J;T 
LABORATORY: C-E Z 
LABORATORY REPORT II: _ _,'f'--J"-~-=...L-L/3....._ ______ _ 

1. HOLDING TIMES/ 
PRESERVATION 

2. CALIBRATIONS 

3. METIIOD BLANKS I 

4. MSIMSD I 

5. LABORATORY I 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

9. 

10. 

II. 

12. CARRIERICHEM 
TRACER 
RECOVERIES 

13. OTHERQC 

,/ v 
V" ./ 

./ ./ 
-

./ 

I I 
./ 

./ / 

#OF SAMPLES: Lf ~ MA1RIX: __..S"""c?t~....a.-+1-------
LAB SAMPLE IDs: 

99ogq·~ze----~-£-e-~~~-~----y-b=-----------

./ ./ 

v &/" 

Si3 ./ 

()J/1 ./ 

./ / 

/ 

I 
CHECK MARK (v) - ACCEPTABLE 
1 - ESTIMATED 

SHADED CELLS - NOT APPLICABLE 
UJ- NOT DE1TCTED, ESTIMATED 

lJ- NOT DETECTED R - UNUSABLE 

REVll::wr:J)IJY~ ~ 
~ 

DATE: ///~ 



DATA VALIDATION SUMMARY: 

SITEIPROJ'"OCT: No"-{ lf~6C... CASE#: 72.2-J. 210 #OF SAMPLES: .> MATRIX: -€rt<Uca.-0 
ARCOC #: ' 0 2. ZbJ _ LAB SAMPLE IDs: T 
LABORATORY: c:;..£ -=.,-=-~-'h8~::;>Cf1/,-:-K-:o---ct-"--:-7-~=n-~-... ---.5=-:-:/~--
LABORATORY REPORT#: e"fiff2g'ftg 

2. CALIBRATIONS 

3. :METIIOD BLANKS 

4. MS/MSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

10. 

12. CARRIERJClffiM 
TRACER 
RECOVERIES 

13. 

CHECK MARK( 
J -ESTIMATED 
II - NOT DETECTED 

I v I 

I v' I 
I - I 

v 

./ 
-
II' 

I -/ 

I I I ,/ 

I -
/ 

SHADED CELLS - NOT APPLICABLE 
UJ- NOT DETECTED, ESTIMA TEO 
R- UNUSABLE 

REVII:WEL ;,~~ DATa_ 

I I I 
0 I I ./ 

v 
I I 

/ 

./ / 

./· I I / 

./ ./ 

.I 

//6-hz 



Memorandum 

Date: 11/05/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
ARICOC: 602763 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908918 

See attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (total 
cyanide EPA9012, hexavalent chromium EPA7196). All components were successfully analyzed. 

Qualifications were applied to CN sample results due to blank contamination and failure to meet matrix 
spike sample acceptance criteria. 

Qualification was applied to a Cr6+ sample result due to exceeded holding time. 

HoldiDg Times 

The CN samples were analyzed within the prescribed holding time. 

The Cr6+ equipment blank sample was received 2 days and analyzed 3 days after the prescribed 24hr. 
holding time. Sample results were UJ2 qualified. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

The Cr6+ method blanks and equipment blanks were free of target analyte above reporting limits. The 
Cr6+ equipment blank result was previously qualified UJ2 (see Holding Times section above). This 
qualification has no affect on soil sample data quality. 

Several samples exhibited CN at less than 5 times the associated method blank value. These sample 
results were qualified JB. See attached Sample Findings Summary. The CN equipment blank was free of 
target analyte above the reporting limit. 

Matrb: Spike Analnis 

The CN matrix spike associated with several soil samples failed to meet recovery aa;eptance criteria 
(low). These sample results were qualified UJA2. See attached Sample Findings Summary. 



The Cr6+ matrix spike sample analyses met QC acceptance criteria. 

Laboratory Control/Laboratory Control Duplicate Samoles 

The Cr6+ LCS/LCSD samples met QC acceptance criteria. 

One CN LCS result was not reported, but the associated LCSD was acceptable. No sample results were 
qualified. 

Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria. 

QtberQC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



GENERAL CHEMISTRY: 

. SITEIPROJECf: IV::-~~ &fat>" 
LABORATORY: ~~;:;.....=:...~~~-=.r---;::-
METIIODS: tr2tq/ C Cc 6 t 

? 

QCI CAS II ICV CCV JCB 
Analytc 

~~c/, r ,,,z...r- ,/ ./ ;11'"' 
Cr'r ''f~!;, V' II' "/4 

Comments: 

ARCOC #: tQQ2 Z6 3 
LABORATORY REPORT#: 99 08 f/11 

CCB Method 
LC8 LCSD LCSD MS MSD 

BlankJ RPD 
"/Q O~J'S I 

..;a. a/ ,/ ~]./ "'/q 
~~~ t/ ./ ,/ ,/ I/ "/t~t 

MSD REP Saial FicldDup Equip. Field 
RPD RPD Dilution RPD Blkl Blks 

"/q ,/ '1/q "" ~ '1/q 
... ,, / ,/4 ...... lu-f-4 "/~ 

I 

I 
I 
I 

' 

I 8lQI\I< 6ttJ ~"t {, btt'f . IJ~~()(..jQ reel -·rh ~'?"/e.> ~ ~ /~ I~ '"-'I~ I.,_ l.~ t LJ ~'I..J l.." . all "-r?er /,II:..~ OK. 

l. (l/o L-C& O.C.b 'f j <{ S'Cf. 1]:~!;0( .. /tA t-eJ vit'A -'I 1 . A II Of"kr U5 01< 

J m.s. ().C. 6'"1 3680 ('),,.,. /h.SOc./U lui ,_•tf1, SC?"'Pie..) -Z.~l-'1.., J~ j ~S'f., J~j~ .,~ '1 ~ '-1 '!., 't b. /i--1 I o/-7-eJ/l?.S ~K 

- --~- //,/,...-/....,~ 



Memorandum 

Date: 11/05/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602763 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908918 

See attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8270, PCB EPA8082). All compounds were successfully analyzed. 

No qualifications were applied to VOC sample data. 

Qualifications were applied to PCB sample results due to failure to meet acceptance criteria for surrogate 
recovery, and lack of positive target analyte result confirmation. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Several VOC CCVs bad greater than 20% and less than 40%D. Since all other QC acceptance criteria 
were met for these analytes, no sample results were qualified. 

The PCB laboratmy case narrative states that several Aroclors failed to meet CCV acceptance criteria. 
For the purposes of data validation, only the CCV results of Aroclors 1016 and 1260 are assessed. The 
CCV for Aroclor 1016 analyzed on 9/4/99 at 1213 (associated with several field samples) had greater than 
20 and less than 400/oD. No sample results were qualified. 

No target analytes were detected above the reporting limit in the method, equipment, or trip blanks. 

The results for the PCB equipment blank were qualified UJ (see Surrogate section below). This 
qualification has no affect on the data quality of the associated PCB samples. 

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 



The recovecy for DCB in samples B6584 W -DFI-BHll 0-S· and M0231/234-DF1-BHI-10-S was slightly 
low. The samples were not reextracted, but were reinjected with similar results. Sample results were not 
qualified. 

The laboratory case narrative states that DCB recovecy was low for samples T12ff42ff43-SP1-BH1-14-S 
and T12!f42ff43-SP1-BHI-19-S. The results report pages for these samples indicate that surrogate 
recovery acceptance criteria were met. Sample results were not qualified. 

Surrogate recovery was low for sample T12ff42ff43-SP1-GB1-19-PCB (EB). Results for this sample 
were qualified UJ. 

Matrix Spike/Matrix Spike DupUcates <MS/MSD) 

Matrix spike sample analysis for soil VOC and PCB met acceptance criteria. 

No matrix spike samples were analyzed for aqueous VOC or PCB. No sample data were qualified as a 
result. 

Internal Standards 

All VOC internal standard QC acceptance criteria were met. 

Laboratory Control Samole/Laboratorv Control Samole DuoUcate CLCSILCSDl 

VOC LCS/LCSD samples met all acceptance criteria. 

One soil PCB LCSD failed to meet acceptance criteria (high) for recovery and RPD. All associated 
sample results were non-detect, with the exception of sample M0146/M0235ff40-DF1-BH2-5.5-S. Non
detect sample results were not qualified; no further qualifications were applied to the positive sample 
result (see Confirmation section below). 

Confirmation 

Sample M0146/M0235ff40-DF1-BH2-5.5-S exhibited a positive result for Aroclor 1260. The reviewer 
could find no explicit evidence of secondary column confirmation of this result. This sample result was 
qualified J. 

OtherOC 

No field duplicate samples were submitted for VOC analysis in this SDG. 

. PCB field duplicate analysis met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



VOLATILE ORGANICS: Page 1 of2 
SW-846 ·Method 8260 

SITE/PROJECT: /Vo/J-&f ¥6C.., 
LABORATORY: CG,L.. 

Comments: 

ARCOC#: (;O<Z6.J ar, 
LABORATORY REPORT#: 9 9099/2 

·:~···:;;;~;-; .,., ... -;~~~· 

'1"s-l" 



VOLA TILE ORGANICS: Page 2 of 2 
SW-846 - Method 8260 

SITEIPROJECf: ARCOC #: b02. 7,6-3 et1. 
LABORATORY: LABORATORYREPORT#: _ 

~ -- --

Sample SMCI 

/ 
v 

/ 
7 

/ 
_/ 

SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

~ - ----
SMC2 SMC3 IS 1-area IS 1-RT 

/ 

IL / 
Ill / 

v 
/ 

/ 

IS 1: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

/ 

IS 2-area IS 2-RT IS 3- area 

--..--_.,...... 
v 

- -------

IS 3-RT 

r-

I 

-, 
I 

I 
I 

I 
I 

I 
i 

I 
-- ---------



VOLA TILE ORGANICS: Page 1 of 2 
SW -846 - Method 8260 

SITE/PROJECT: tVor,-·lt ¥ 
LABORATORY: G-E: L 

Comments: 

LCS 
LCS I LCSD I RPD I MS 

REVIEWED BY ~-----====-DATE: ~? 



VOLATILE ORGANICS: Page 2 of2 
SW-846- Method 8260 

SITFJPROJECT: ARCOC #: Coz 763 so, I 
LABORATORY: LABORATORY REPORT#:--------

s R' dl -· ~-- --- -----·-- ------------- I Standard Outl' ----
Sample SMC 1 

./ 
/ 

- - --- ----

SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-<14 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMC3 IS 1-area IS 1-RT IS 2-area 

.-J , 
(/f -_ __, 

--

-v-
~ 

~ 
/ 

-

IS 1: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-<15 

---- ----- ---·-· 

IS 2-RT IS 3- area IS 3-RT 

-_,....-------
- ---- ---

--

--



PCBs: 
SW846 • Method 8082 

SITE/PROJECT: ~-tt ~ t,C.. 
LABORATORY: r. F L 

Name CAS# 

PCBs 
Aroclor·l 0 I 6 12674·11-2 
Aroclor· f 221 11104-28-2 
Aroclor·1232 lll4·16·S 
Aroclor-1242 53469-21-9 
Aroclor-1248 12672-29-6 
Aroclor-12S4 11097-69·1 
Aroelor-1260 11096-82·5 

ARCOC#: 602 76..1 ~~I 
LABORATORY REPORT#: PlO.R9/8 

Calib CCV Medlod LCS Intercept 
P.SD/R~ RPD Blks 

LCS LCSD RPD MS MSD 

<20%/0.99 <lO"h 20% 

., .; 2.'l.ll .I / ...... "'I'/ ,/ 

I 

•L. ....... .t Hz.~ UJl ,/ ..,.-

Sample SMC ~KI Sample SMC SMCRT 
%REC %REC 

-,lt, '-(,., 
OC.I~ 

·'12 if,.' ., 
INL .Colil .. ~ ..... .. 

~ 
Confirmation 

Sample CAS# RPD >25% Sample CAS# RPD>25% 

-10 IIOCf',-~l-5" .J 

~,-

MS Field Eq. Field I 

RPD Dup Bib Blks I RPD ' 

20% 

,/ ./ 

- ~~-- ..,.:.. 

Comments: 'CC.V 0 , o/rlfr ~IZ.tJ :t.r.-~ ./Jsso~c,ttz/~~sq -{.5 -(·810/~ty/6 /.;G02~e'l<,.£ 
(ff;fT ~-e _, .., ...., ./ J / ~ .J ., .,1 

~a~"¥/e.6'l<16~ a~~~~ L1.4~t'l. s·a~~~- -06 ~h~ -s--~ 

.J no e>cJ4 J,-c,. t C' """'e,t ce of ( 0..-t r' 'r,.,.., c;; ~ CH? 

·~ /// .:... DATE: "s-/p 2 



PCBs: 
SW846 • Method 8082 

SITEIPROJECT:~A-a.~{;,<:_ ARCOC#: b02,.763 Qf· 
LABORATORY: C! L LABORATORY REPORT N: Cf<(08l1'3 

,..{C. J I .. I ct' 7 

CaJib CCV Method LCS MS field Eq. field Name CAS# Intercept LCS LCSD MS MSD Dup RSO/Rl RPD Bib RPD RPD RPD Bib Bib 

<20%/0.99 <20"/e 20% 2<>-.4 

PCBs 
Aroclor·l 0 16 12674-11·2 .,/ 1/ t/ ...... r "' 
Aroclor· I 221 11104-28-2 I 
Aroclor·l232 1114·16·5 
Aroclor-1242 53469-21-9 
Aroclor-1248 12672-29-6 
Aroclor-1254 11097-69·1 

. 

Aroclor-1260 11096-82-5 I.. "' .... .. ~. "' 
.,.. ..,., 

Sample SMC SMCRT Sample SMC SMCkT 
%REC %R.EC 

-"', ~~.~ })(_~ 
-

Confinnation 
Sample CAS# RPD >25% Sample CAS## RPD > 25% 

Afn. ---....-- i __.... 

------
Comments: 



Contract Verification Review (CVR) 

Project leader ..:A..::·...:.R.::o.!.:yba:;.:;;..l --------- Project Name Non ER Septic Systems Case No. 7223.230 

A~COCNo._6~0~2~M~3~------------- Anatyticallab GEL ---------------------- SDG No. 9908918 

In the tables below, marie any information that is missing or incoiTfiCf and give an explanation. 

-- ------- ------ -~-- ---- ------- -- ------- ------- ---- - --- ---- -··-- -----
Line Com lete? Resolved? : 
No. Item Yes No If no eXPlain Yea No 

1.1 AI items on COC complete- data entry clerk initialed and dated X i 
1.2 Cortainer type(s) correct for analpes re_quested X j 
1.3 Sample volume adequate for t1 and types of analyses requested X I 

1.4 Preservative correct for analyses requested X i 
1.5 Custody records continuous and complete X 
1.6 lab sample number(s) provided and SNL sample number( a) cross referenced X 

and correct I 

1.7 Date samples received X I 

1.6 Condtion ~n rj!_ceipt information provided X 
--- ··-·- '------ ! ~ ---- ---

--- - -----_6 --- - - - .. - ---,/1 - --..----

l.N Com!)lete? Resolved? 
No. Item Yes No If no explain Yes No ' 

2.1 Data reviewed, signature X 
2.2 Method reference number(s} complete and correct X 
2.3 QC analysis and acceptance limits provided (MB.LCS R X 
2 .• Mabix spike/matrix spike d~ate data provided(if requested) X 
2.~ Detection limits provided· PQL and MOL( or IOL), MDA and Le X 
2.6 QC batch numbers provided X I 

2.7 Oit~n factors provided and all dilution levels reported X I 

2.8 Data reported in appropriate units and using correct ~ificant fig_ures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

{if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X The equipment blank (aqueous) Chromium 6 hold 

time (24 hours) was not met. 
2.13 Contractual qualifiers provided X 
2.14 All regt.tested re&ult and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

- --~11 - ·- -- ..... 
Item v. No If no, Sample 10 No.IFrdon(a) w Analysill 

3.1 Are reporting unitll!!ppropriate for the mMrbc .nd meet contract ~led or praject-epeciflc X 
r.quirements? lnorpnica and m.tats reported .. ppm (mglliter or mg/I<Q)? Tritium reported in 
picoa.l'iea per litw witt percent moinn for soil samp!M? Una conaietent between QC umples 
and umple data 

3.2 Quentitation li"* m.t for aU umples X 

3. 3 /4t:;Qnc'l X 
1) Laboratory controlumples accuracy reported and mat for all umpl" 

b) Surrogat. datil reported and m.t for II organic Nmpln analyzed br • ga dYomatography X Somlt PCB turrogaCII recoV«iee were allghtly out. 
techllique See p.ge 125 

e) Matrix apike recov.ry data reported and met X 

3.<4 Precition X RPO for PCB II'Chlor 12eo w.. tlighdy high. See page 128 
a) ReplicMe aample precision reported and met for all inorganic lind radiochemieey samples I 

b) Matrix spike duplicate RPO dltll reported and m« for all organic aamptea X 

3.5 Blank data X 
a) MeChod or raagent blank data reported and met for allumplea I 

I 

b) Sampling blank (e.g., field, 1rip, and equipment) o.ta reported and nwt X 

3.6 Connctuat qualifiers provided: • J' • 8Nmaled quantity; ·a· -•nalyte found in method blank X 
llboYe tha MDL for organic or above ltle POL for inorganic; "ll'- analyte undet«:ted (rnulta are 

' 

below the MOL IOl or MDA tradiochemiclll)); 'H'-analysia done beyond the hatding time ' 

3. 7 Narrative eddre- planchet flaming for grusa alpha/beta X 

3.8 N8mltive included, carreci, and complltte X 

3.9 Second coturM confirmation data provided for methodlt 8330 (high explosiw.) and X 
pesticides/PCBs 



Contract Verlflf' ln Review (Continued) 

4.0 Calibration and Validation Documentation 
Item v .. No 

•. 1 GC/MS (82f30, 8270, etc.) 

•> 12-how 1une check provided X 

b) lnitilll calibration provided X 

c) Continuing calibration provided X 

d) lnt•nal standard performance d.ta provided X 

/ 

•> Instrument run loga provided X 

4.2 GCIHPLC (a330 and 8010) NA 

•> Initial calibration provided NA 

b) Continuing calibration provided NA 

c) lr.trument run loga provided NA 

4.3 lnorganics (metals) X 
1) Initial calibration provided X 

b) Continuins~ calibration providtd X 

c) ICP interference check umple data provided X 

d) ICP aerial diiiJtion provided X 

e) lnatn.Mnent run logs provided X 

4 . .o4 Radiochemistry NA 

1) l,..trument run logs provided NA 
~ ~---~-~---- ----- L__ ----

Corrmenta 

' 

i 
I 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

SampWFr~ No. Analysis ProblemiiCommentBIResolutionl 

041404-002 Soil PCB PCB aurrag81e rec~ were tlightly out~ tceeptance Window. S.• page 125 

048414-002 Soil PCB PCBIUirogate recowriw ww. Sligtray out of ac:clfltanee window. S.e ~ 125 

048447-005 Wlter PCB PCB aurrogate racoveri• were slightly out d acceptlnce window. S.. ~ 239 

1>48408-002 Water Cyanide Due to ITIIIbix int.terence, tM MS wa not with-in window 

048446-005 Water Cyanide EB done out.ide 1he 24 hcMM' hold time 

Were defiCiencies unr"olved? av. ,.fj No 

Baed on the review, Chis data package ;. complete. Jiv .. IJNo 
report or caTeetion requ•t numt.r and date correc:11on request wa submitted: ___ _ 

.J/ ,WI'( 4/Ar:.{ Oat.:,/£- Z- ff Closed by: __________ _ o.te: ____ _ 



o H I (,. f f·.l I\ I 
Analysis Reques; ad Chain Of Custody (Continuation) 

• f,-l<t "l'k 'Nf=f''',....hl' 11 4.1., -ur& - n•ue '""'!'1 U' •x 11'1 ~n flU•l"l"l '44/1 ,.. l...alo.L.i"oC ~'I •,- 1 y • • 1 -' • I' wv y ,.. -· ~ .¥ 

' r 1 , ~ - 1• • -x • 

' I' ,, 1:1 ·-qu• Jl IL.l,.t"IMf 11'. &lJI- wm I] -·:a I Ll.l: JfL.:;;l.C ,,,, » ') '"+''I-~ -·~_ll6t.t#CJ.I I I' ..... I X: I'll L~, K ..... - -F ~ __...___.. I - r-- .. I )_.. 

6 =v ..... , • ,,.JI 1 t I 

\ ,_.,,I l'PX"W U..l.J:t.,cl'41', l .. ,. -um .,-.. nf.£L!II4 "''If ~·,..,u l''l'¥1~ ' I '• . t~l -:.. ., I-" I I "'''MI vp·u~ .. " J: .:. I 

"' 

(/ 1&' Jl'f 
0 Lj ~ 1/1(3 > J(J 

C.£.1 ~ 4 52 

3 



lnlernallab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page1ot 

Balch No. ARICOC r~ 602763 
Oepl. No./Mail Slop: 

U ll I I' I N 1\ I. 

'~1:596"-ogt- Jw4'1J4SM'\i'Bo=D£l:Wf·JS4 S"'Bt ltLA-pJB'B MDI :> IIICr (JXbnlj .;u 1 <rn Jd:'t 1rr.o, «IV, V£lf'Ja 

• p~1;1lb -oe. 1 IMP'Y'/A"lW!o·ofJ-M·ta~' '""* &'f.+ f-'117-;y ~I ..J 1a £.. f125d 1 't c.. I k& 1 .:>A= fV Q \:. '"~ 

• 

-- ..;..;.;,;,.;__ _____ _ 
Date 

D't gJ q s- / -z.o 
A f • I' • -- . -

I 

I 
I 
l. 

J ( 



Contract Verification Review (CVR) 

Project Leader ...;A...;·...;R...;.;o;.:.yb...;.;a.;;,;l _________ _ Project Name Non ER Septic Systems Case No. 7223.230 

A~COCNo._6~0~27~6~3------------------ Analytical Lab GEL ----------------------- SDG No. 9908918 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analvsis R1 d Chain ofC dv Record and Loa-In lnf1 --- ----------------

Une Complete? Resolved? 
No. Item Yes No If no explain Yes No 

1.1 All Items on COC complete • data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for 'I and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 -- Condition upon receipt informatigrl_Provic:ftl_d 

-----
X I 

--- - ----- ----- ------------, ---.------
Une Com,lete? Resolved? 
No. Item Yes No If no, explain Yes No 

. 2.1 Data reviewed signature X 
:2.2 Method reference number(s) complete and correct X 
12.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided( If requested) X 
2.5 Detection limits provided; PQL and MDL( or IDL), MDA and k X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

_(if applicable) rej)_orted 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X The equipment blank (aqueous) Chromium 6 hold 

time (24 hours) was not met. 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC {if requestedl data provided X 



Contract Verification Review (Continued) 

-- - - ----.. --·---·-·· 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting una appropriate for the matrix and meet contract specified or project-specifiC X 
requirements? Inorganic& and m.tals reported as ppm (mglliter or mgiKg)? Tritium reported in 
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples 
and sample data 

3.2 Quantitation limit met for all samples X 

3.3 · Accuracy X 
a) Laboratory control samples .ccuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a g• chromatography X Some PCB surrogate recoveries were slightly out. 
technique See p8ge 125 

' 

c) Matrix spike recovery data reported and met X 

3.4 Precision X RPD for PCB archlor 1260 was slightly high. See page126 
a) Replicate sample precision reported and met for all irr_organic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 
J 

3.5 Blank data X I 

a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X i 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
below the MDL IDL, or MDA (radiochemical)); "H"-analysis done beyond the holding time 

3. 7 Narrative addrease& plartchet flaming for grOM alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 
pesticfdes/PCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-nour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided · X 

e) ln.trument run logs provided X 

4.2 GC/HPLC (8330 and 8010) NA 
a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) ln.trument run logs provided NA 

4.3 lnorganics (metals) X 

a) Initial calibration provided X 

b) Continuing caUbration provided X 

c) ICP interference check sample data provided X 

d) ICP aerial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry NA 

a) Instrument run loge provided NA 

Comments 

I 
I 

I 
' 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problema/Comments/Resolutions 

04840+002 Soil PCB PCB .urrogate recoveries were .,igh11y out of acceptance window. See page 125 

048414-002 Soli PCB PCB surrogate recoveries were .,lgh11y out of acceptance window. See page 125 

048447..(]()5 Water PCB PCB surrogate recoveries were slightly out of acceptance window. See page 239 

048408-002 Water Cyanide Due to matrix interference, the MS was not with-in window 

048446-005 Water Cyanide EB done outside the 2<4 hour hold time 

Were defiCiencies unresolved? Cl Yes ,i'j No 

Based on the review, this data package is compl.te. Jives Cl No 

~·port or correction request number and date correction request was submitted:. ____ _ 

Date: ,1/l- 7 ~ fCl Closed by: ___________ _ Date: _____ _ 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

#Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
#Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,2112002 
#Modules Retrieved: 131 
#Modules Lost in Field: 4 
#Modules Not Returned: 1 

Exposure Time: -15 [days] 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Date/Time Received by Gore: 5/17/2002@ 2:00PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: V 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module # 179231 was not returned. 
Modules #179230, 232, and -233 were returned unused . 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 

··~ 
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GORE-SORBER® Screening Survey 
Final Report 

ANALYTICAL PROCEDURES 

W.L. Gore & Associates' Screening Module Laboratory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories", third edition, 1990. 

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors, 
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require 
no further sample preparation. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5~g BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
50~g are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 011g per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

NOTE: AJI data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (15) days from the date of analysis. 

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #1791 01, no identification tag was returned with this module. 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
Final Report 

DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody 
(Appendix A). The measurement traceability and instrument performance are reproducible and at:curate for the 
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level 
1) or three-level (QA Level2) standard calibration. 

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels1 reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be 
~~ ~ 

• Soil gas signals reported by this method cannot be identified specifically to soil adsorbed, 
groundwater, and/or free-product contamination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (i.e., the site is 
known to have groundwater contamination only). 

• QAJQC trip blank modules were provided to document potential exposures that were not 
part ofthe soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may 
indicate potential impact to modules other than the contaminant source of interest . 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey 
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• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

• No target compounds were detected on the trip blanks and/or the method blanks. Thus, 
target analyte levels reported for the field-installed modules that exceed trip and method 
blank levels, and the analyte method detection limit, have a high probability of originating 
from on-site sources. 

• A small subset of modules was placed at each of several site locations; therefore no contour 
mapping was performed. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soil gas levels were observed. 

GORE-SORBER is a registered trademark. and service mark of W. L. Gore & Associates 
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UNITS 
J.lg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,CI3&CJ5 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ctl2DCE 
tl2DCE 
c12DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
llDCA 
CHCJ3 

lllTCA 
12DCA 
CCl4 

TCE 
OCT 
PCE 
CIBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses ofundecane, tridecane, and pentadecane (Cll+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1 ,3,5-trimethylbenzene and 1 ,2,4-trimethylbenzene 
I ,3,5-trimethylbenzene 
I ,2,4-trimethylbenzene 
cis- & trans-! ,2-dichloroethene 
trans-! ,2-dichloroethene 
cis-! ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1, 1-dichloroethane 
chloroform 

1, 1, !-trichloroethane 
1 ,2-dichloroethane 
carbon tetrachloride 

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
I ,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QAJQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL JON CHROMATOGRAMS 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



GORE-SORBER® Screening Survey. Chain of Custody 

For W.L. Gore & Associates use only fr 
TmJt 

Production Order# ---Ll 0...._9~6 ..... 0""'02 .... 5.~.-______ _ 

~....::::.:-· W. L. Gore & Associates, Inc., Survey Products Group 
100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Jnstructzons: Customer must complete ALL shaded cells 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER .QkfAIN+ SEPTIC 

---~~~~~~~~~-----------
Address: ACCOUNTS PAYABLE MS0154 

P.O.BOX 5130 

Site Address: KlVL 2NI7AFB, NM 
~~--\~=-TLA7A-~~D~---------------

ALBUQUERQUENM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 

FAX: ____ ~~~o~~--~~~~1~--~ __ b_l~~~--~----
Customer Project No.: --------------------------Customer P.O.#: 28518 

;....;;;..;;~;;....._----
Quote #: .::;;2.=...11;:.:9~4-=-6 ____ _ 

Serial # of Modules Shipped # of Modules for Installation 135 # of Trip Blanks _7_ 

1-#-17_9_08_7 ___ -__ #_17_9_1_44_-1. f17f..Q8'1: -.. ~ Jllll"' Total Modules Shipped: 142 

1-# __ 17_9_15_0 __ -_#_17_9_2_33_-1:' .4;#,;t;'']<1J'S'$·. ~· #;J1,'f$·•r.i . · TotaLModulesReceived:. _ __._l4..l...,;"2-~· =----
1-# _____ - _#---~·<·:' \JlfHilf. - # Totat Modules Installed: l "3 ·~ 

# _____ ·_# _____ +,. ) # ;f<l'fF'i;z' ' :tt 117{"/Jf r . Serial-# of Trip Bhmks (Client Decides)' . # 

- # I 4/-n~·ufo - 4ti1H51 # ·l ... 7.1.Z:z.l, .. # # --------------1· - # ) # - # # # ·# 

Pieces 

Pieees 

Pieces 

----.-#------!·········· # - # ·# # # # _ # >>;r~#------~#~----r.#~-----~#~-------~#---------~ 

1-----------~ . '::';J-------------+----'-----4----------+-----------1 
# . # •.. ·# - # # # # 
1------------~ 

# . # l:i # - # # # # 

Prepared By: cOl"•· IJtk ' · # # # 

VerifiedBy: 1J'M./-L-~ ~Af'~· ·# # # 

Installation Perform\!"d·By: . u lnstaUation Method(s) (circle those that apply): 

Name (please print): C /C.lsoe:r- 61 u 'd 'I .A;rt 4 Slide Ha~er Ham~er DrilJ Auger 
Company/Affiliation: ~,._;c__ /,.JM- Other: ~Gr:'/t:.J13e-
lnstaHation Start Date and Time:,4,b 'S'/o z._. I 0 ~(Sf ~PM 
Installation Compleu~·Date and Time: 5/ ?./l> -z._... 109 f- o I 6i£1)PM 

RetrievaTPerformed By: ' TotalModules-Rettieved_· ----------
Name (please print): C-:f t..-15 ri'Z-"/ 0. u,rJ rA,...J4 TotaJModulesLostinField: 

Pieces 

Pieces 

Pieces Company/Affiliation: 1 S/V '-//U ~ Total Unused Modules Returned: 

Retrieval Start Date and Time: ~ 8 /o -z_.. I I AM PM 

Retrieval Complete Date and. Ti~;, I I AM PM 

Relinquished By l"J..-- 1.-/ ~ - Date Time Received B,L. M 1 Kit ~tAJA A.P.A, Date 

Affiliation: W .L. Gore ~ Assoc!1ate~ lnc1 " J- 4--of- 1
-;.: UJ Affiliation: ~"""' ~ \ <1\ I £ £.. 3- {,- D2 

l{elinquished By ~ £.AIUA.uLA.. ·\..)()<A' t Date Time Received By.~·---------- Date 

Time 

Time 
~.-\ffiliation: ~i!-,r; U 

1 0 J~·D"Z, l Z,~~~ Affiliation: _ . 

..,.- elinquished By--------- Date Time Received B"·71'Mdf/-o~ ... nu ./..Af>_,_/ Date Time 

1 Affiliation----------- Affiliation:.W.L. tlore & Associaa, Inc. 15/?tJ.;:< ;f:oo 
GORE-SORBER® Screening Survey is a registered service mark ofW.L. Gore &Associates, Inc. FORM8R.8 

1108/01 



GORE-SORBER® Screening Survey Chain of Custody 

For W.L. Gore & Associates use only • fEDRE}f 
Production Order# __,_1.u092.16..nOO.uu;?....~.S _______ _ 

C<··~~· W. L. Gore & Associates, Inc., Survey Products Group 
100 Chesapeake Boulevard • Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

1 nstructzons: c 1 ustomer must comp, ete ALLhdd ll s a e ce s 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC 

Address: ACCOUNTS PAYABLE MS0154 Site Address: i6Vt: 2t"ffi-AFB, NM 

P.O.BOX 5130 )c. t j2-TLA,...J D 

ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer Project No.: 

FAX: 5o~- :vo 4- ".2- '=-I~ Customer P.O.#: 28518 Quote#: 211946 

Serial # of Modules Shipped # of Modules fgr Installation 135 #of Trip Blanks 7 

# 179087 - # 179144 #ffj1fl·t~z,,"'·f;• :'¥?11~PSI?;~t Total Modules Shipped: 142 Pieces .. 

# 179150 - # 179233 .-::·.:.: ~~n~J:Z»i,:t: .. :#··;::'J{tPui:,r ·Total Modules Received: }4"'2- Pieces 

# . # / # - # Total Modules Installed· l s s- Pieces 

# - # # - # Serial # of Trip Blanks (Client Decides) # ·.: 

- # t:- # - # # ~l:rt~~~-218'-- # # 

- # ·:: # - # ttc tnlff1l'2n~ # # . \ }/" :, !{ ·~; J.:,," · .. 

: 
r•~· ,.· J . 

# # # # -- ~ -~ .. 
# # 

--
. 

<\ -
1--

. : # # # . # # - # # 

# . # # - # # # # 

# . # -- # - # # # # 

Prepared By: rlt .• - 1.7[f.--- # # # 

~12 -"~/~ Verified By: # # # 

Installation Pefform~d By: u Installation Method(s) (circle those that apply): 

Name (please print): C;£/3~ D u I AIr A.rt4 · Slide Hammer Hammer Drill Auger 

Company/ Affiliation: <S. ;JL-/.tJ ~ Other: 6£.::.r'~.8F-
Installation Start Date and Time:,4/.;z"S'/o -z.... IOfd.(51 ~PM 
Installation Complete Date and Time: 5}~/lJ "2--- IOC)f- o I 6M)PM 

Ret-rieval Performed By: 
I 

Total Modules- Retrieved: 1'1 Pieces 

Name (please print): &-r t-IS ~12--r o. u ,.,.J rA.-....1 4 Total Modules Lost in Field: ~ Pieces 

Company/Affiliation: 1 S/V'-Z/V~ Total Unused Modules Returned: ·~ Pieces 

Retrieval Start Date and Time: ~6/o7-- I I AM PM 

Retrieval Complete Date and Titye_;, I I AM PM 
Relinquished By _L'~_l.--/ If_--- Date Time Received B · VIA..\ \lo _S('I..Nor\.QVS Date Time 

Affiliation: W.L. Gore ~ As so J~te_.s,, -I~c. J-4---o;:t- I~:(..{/ Affiliation;J s,~ ,\ '~ I b\~~ ~~1J-Q'l 

• 
~elinquished By .ru;A~ AI .A-.. 1J ':XIt fA r1 Date Time Received By.· Date Time 
-\ffiliation: S£41\,h,, NL-.U, 'BS V 5--~i-'0~ 0"135 Affiliation: . 

1inquished By Date Time Received B ·_'fi~-·1. ~-J.- a....-~ RU-4' ~..II, Date Time 

1 ~!filiation Affiliation: W.L aa & Associates/i1~c. 5-~'t.f~ ;~,. ~k: ,, -\ !> 

GORE-SORBER ®Screening Survey is a registered service mark of W.L Gore & Associates, Inc. FORM8R.8 
1/08/01 
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GQRE .. SORBER® Screening Survey 
Installation and Retrieval Log 

- _;..L-of _4 __ 

LINE MODULE># JNSTAl.LATION 
i DATEn]ME 

RETRIEVAL 
DATEITIME 

SITE NAME & LOCATJON 

EVIDENCE OF UQlJII> 
HYDROCARBONS (LPH) MODULE 1N 

or WATER 
HYDROCARBON ODOR (chi!Ck one) COMMENTS 

(Check as ap_]Jropriare} 
LPH ODOR NONE YES NO 

2. n9oss ' "0 e z;"Z. } ' 6"s - ...3 
3. 179089 £:l~3o 1 G~- 2... 

4. n969o oet!/ o c;s -I 
s. 179091' v o~€2. .,v , / ~ cs 4 

7. 179093 {cJDD I . 1-_4 
8. 179094 I e.t ~ -3 
9. 179095 bt9 \J/ / 4J, \V -2 
10. 179096 //~ a ~ PO l.to3c ~7- -S 
1]. 179097 }_1'5'1 ' _, 

12. 179098 /"2-S~ I -~ 

13. 179099 /24'7 -"3 
14. 179100 {7.-~4 -Z. 
15. 179101 _1_~~ ~!/ ,, ~1 

~1_8_. --+-l~7~91_04 __ +--+-~~'~4,i)-:'-t4--ll----r--+-----+---+----t---t---t--+-~-+---'~ 
~ 9. 179105 ,..... /4:11 -3 

·~o. 179106 V !44 o ~./ \(/ V -2.. 
21. l79t 07 141P-41Pz.. old .q_t S-1-oZ- n 110. IUotal ~~- - s 
22. 179108 / 0~3 ( - ~ 
23. 179109 {)~0¢ - 4_ 

24. 179110 tAn7 - "Z 

25. n9n1 ott , " -.3 
26. 179l12 ' C>Cf 3~ '-V lll' -I 

28. 179114 I " 0?5"~ -"2... 
29. I79ns oeotl -.:?. 
30. 179116 _Qfdto -~ 

31. 179117 o~l~ '\It o lf/1 ~v -I 

33. 179119 IY!t't '-
34. 179120 a=J~I 4 
35. 179121 091-~ 2 

36. 179122 O'i4:7 l 
37. 1791:23 O'fSf, -··-\V I o o'L v 3 

·'\ }_ }/9125 jp!J3 I 4 
"!r(tr-o-.-+~I=79~12~6~~r-r---h~o~b~~~--;-----~r---+----+----~---+--~~-4----~~3~ 

.. t,~44=I2. __ -+~I7~9t~2~7---r-+--~~~~~o3~r-~'~k~ro~~q~·'~~--r---~----r---+---~~'~v~--~z~ 

.,...- 179128 ,11 }4W 6-ro-il} I o q5 IJou;../t,~ot..-'11 _2.. 
GORE-SORBER ®Screening Survey is a regiscered servke mark ofW.L.. Gol'e & Associares, In~. FORM29R.J 

6/13101 



GORE~SORBER® Screening Survey 
lnstallation and Retrieval Log 

UNE MODULE# INSTALLATION 
I DA~E 

RETRJBVAL 
DATEITJME 

SITE NAME & LOCATION 

EVIDENCE. OF LIQUID 
HYDROCARBONS (LPH) MODULE IN 

or WATER 
HYDROCARBON ODOR (check on~) 

GORE-SORBeR @Screening Survey is a registered servic:e mark of W.L. Gor~ & As.rCidale.r, Inc:. 

COMMENTS 

FORM29R.l 
6113101 



GORE .. SORBER® Screening Survey 
lnstaHation and Retrieval Log 

SITE NAME & LOCATION 

85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 

MODULE# INST ALLAnON 
DATFII1M'f. 

179176 'FIIzl'flo'Z. /431 
179177 l J I , 144D 

179180 ., I I ()qf!'L 
179181 o9~ 
179182 o"f Z"~ 

RETRIEVAL 
DATifflME 

179183 tfitf-3 ... v 
179185 !/OS 5--,S'-oz.. II q" 

EVIDENCE OF UQUID 
HYDROCARBONS (LPH) 

or 
HYDROCARBON ODOR 

(Cluck rJS ap])!opritlrtl 

LPH ODOR NONE 

MODULE IN 
WATER 

(check oM) 

YES NO 

COMMENTS 

' :z. 
I 

f 

I 

179186 ///:2. 7 

179187 1/I&J "2.. 
179188 //'1> z. t . -..._J,... s; 

179191 1 z~o I -'2.. 

179192 /3oo -3 

·105. 179196 !fl....5b .5 
106. 179197 14.S5 4 
107. 179198 it;;o'2- 'V Z.. 
tos. 179199 /5016 5-IS"-ot. ll'f; ·,v t 

110. )79201 .J~J.c I '3 
111. 179202 /~34 _g 
112. 179203 \II /$''1-Q S"-IS"~c~ \ o ~1 - ..,V ( 

114. 179205 I , CYO'JS ]_ 4 
115. 179206 0~4.~ --.lr 1 
116. 179207 a?:,..f"/ s-~~-o2- o s 31- ~v , 
118. 179209 D%'"2-- I 4._ 
119. 179210 /OOu "$ 
120. l79211 /CJ09 'V s 
121. 179212 /ott. 5-IC,-01. o 'fo1 1 ,v 1 

·~3. 179214 Ill/,_ -~ I ?.. 

~4. 179215 1/Z'l. 5-Ho -v2. li: 1--f ~ I 
j125. 179216 /2<:a.S"'!~-IIrb1--D'f:;j 1/dlet/48-- 'Z-

,. 1 _12_6_.~_17_92_1_7 __ ~-'+V--~/~;~~f~5~~~~~-~v~~--o_q~S~5~~--~--~----~--~--~--~'w~--~'V~r 
GORE-SORBER ®Screening Survey is a regi.!rued .service mark ofW.L Gore & Associates, Jnc. FORM29R.J 

6/13tTJJ 



•· • I ,_ 

... --
GORE-SORBER® Screening Survey SlTE NAME & LOCATION 

Installation and Retrieval Log 

j--L-0~_4_. 

EVIDENCE OF UQUID 
HYDROCARBONS CLPH) MODULE IN 

UNE MODULE# lNSTALLATION RETRJEVAL or WATER 
.ft DATE/TIME DATFJTJME HYDROCARBON ODOR (checlr.oM) 

(CMckas 
LPH ODOR NONE YES NO 

127 179218 !~It/oz.!~ IS .. '" ~o'l.. o '~ lJ l 
lt28. 179219 tz_ '3! 15 ·jt.-,'}, D "i 50 ' 

129. 179220 ls1~fi,z. CJBsl> 15-21-0/ lr1'51 
130. )79221 I ~ os•c.-1 ' 131. 179222 I":J'7C9 
132. 179223 CJ91 i"' 
13~ 179224 a9Zr, 
134. 179225 1)933 --;;;[7 

135 1792:26 ' tJ94o 5-"Z.l.::-ol,(BS I 

136. 179227 
137_. 179228 
138. 1~229 

139. 179230 
14!!:_ 179231 

1<1_!· 179232 
142. 179233 

'\:.1-_ 
}4~. 
145. 
)46. 

147. 
148. 

1~ 
150. 
151 
152. 
153. 
154. 

155~ 

156. 

157 

~~ 
159. 

l~ 
161. 

1~ 
!§. 
164. 

. 65 . 
(1'66. 

• 167 . 
168 

GORE-SORBER ®Screening Survey is a regi~lett!d servict! mark ofW.L Gore & Associates, Inc. 

) 

' 

·' 

COMMENTS 

I/o.,., I u::il- cs- ':1 
..1,.- -5 

1/~'S~ ~t{;:'o -J 
-3 
-z. 

_--4 _, 
-s:-

'v ' ~ 

FORM 29R.J 
6113/01 
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, 
DATE 

ANALYZED 

5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/2812002 
5/2812002 
5/28/2002 
5/2812002 

5/30/2002 
Page: 2 of 12 

SAMPLE 
NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

BTEX, ug BENZ, ug 
0.03 

0.10 nd 
0.00 nd 
0.09 nd 
0.07 nd 
0.02 nd 
0.21 nd 

nd nd 
nd nd 

0.08 nd 
nd nd 

0.11 nd 
0.09 nd 

nd nd 
0.11 nd 

nd nd 
0.17 nd 
0.40 nd 

nd nd 
0.09 nd 
0.13 nd 

nd nd 
nd nd 
nd nd 
nd nd 

0.01 nd 
0.00 nd 

nd nd 
0.00 nd 
0.01 nd 
0.01 nd 
0.02 nd 

nd nd 
0.00 nd 

nd nd 
0.04 nd 

nd nd 
0.03 nd 

nd nd 

GORE SORBER SCREb; , SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

TOL, ug EtBENZ, ug mpXYL, ug oXYL, uQ C11, C13, &C15, ll9 UNDEC, ug 
0.02 0.01 0.01 0.01 

0.08 nd 0.02 nd 0.05 
nd nd bdl nd 0.04 

0.05 nd 0.02 0.01 0.04 
0.05 nd 0.02 nd 0.08 

nd nd 0.02 nd 0.06 
0.15 nd 0.04 0.02 0.15 

nd nd nd nd 0.07 
nd nd nd nd 0.05 

0.08 nd nd nd 0.19 
nd nd nd nd· 0.05 

0.10 nd 0.01 nd 0.16 
0.09 nd nd nd 0.04 

nd nd nd nd 0.68 
0.07 nd 0.03 0.01 0.25 

nd nd nd nd 0.07 
0.09 0.02 0.05 0.01 0.08 
0.19 0.04 0.13 0.04 0.07 

nd nd nd nd 0.03 
0.05 nd 0.03 0.02 0.19 
0.08 nd 0.04 0.02 0.13 

nd nd nd nd 0.11 
nd nd nd nd 0.06 
nd . nd nd nd 0.22 
nd nd nd nd 0.12 
nd nd 0.01 nd 0.11 
nd nd bdl nd 0.07 
nd nd nd nd 0.02 
nd nd bdl nd 0.08 
nd nd 0.01 nd 0.10 
nd nd 0.01 nd 0.07 
nd nd 0.02 bdl 0.14 
nd nd nd nd 0.08 
bdl nd nd nd 0.05 
nd nd nd nd 0.02 

0.03 nd 0.01 nd 0.09 
nd nd nd nd 0.06 
nd nd 0.03 nd 0.06 
nd nd nd nd 0.04 

--

No mdl is available for summed Combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 

0.04 
0.03 
0.04 
0.04 
0.03 
0.07 
0.04 

bdl 
0.04 
0.03 
0.04 
0.02 
0.07 
0.12 
0.03 
0.04 
0.05 
0.03 
0.06 
0.03 
0.02 

bdl 
0.15 
0.04 
0.05 
0.03 

bdl 
0.03 
0.03 
0.02 
0.06 
0.03 
0.03 
0.02 
0.04 
0.03 
0.04 
0.03 

.. _.., 

TRIDEC, ug PENTADEC, ug TMBs, ugl 
0.01 0.02 

0.01 bdl 0.00 
0.02 bdl 0.00 

bdl bdl 0.00 
0.01 0.03 0.00 
0.03 bdl 0.00 
0.03 0.05 0.00 
0.01 0.02 nd 
0.02 0.02 o.oo: 
0.09 0.05 nd 
0.02 bdl 0.00 
0.04 0.08 0.00 
0.01 bdl 0.00 
0.10 0.51 0.00 
0.07 0.06 0.00 
0.02 0.03 nd 
0.01 0.02 0.00 
0.02 bdl 0.00 

bdl bdl 0.00 
0.02 0.11 0.08 
0.02 0.08 0.13 
0.01 0.07 0.00 
0.02 0.04 0.00 
0.01 0.06 0.00 
0.02 0.06 0.00 
0.01 0.05 0.00 
0.01 0.03 0.00 
0.02 bdl 0.00 
0.02 0.03 0.00 
0.03 0.04 0.00 
0.02 0.03 0.00 
0.02 0.06 0.00 

bdl 0.05 0.00 
0.01 bdl 0.00 

bdl bdl 0.00 
0.02 0.03 0.00 
0.01 0.02 nd 
0.02 bdl 0.00 
0.02 bdl 0.00 

CCT_CCXrpt 
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" 
SAMPLE 

NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

5/30/2002 
Page: 6 of 12 

124TMB, ug 135TMB, ug ct12DCE, ug 
0.03 0.02 

bdl nd nd 
bdl nd nd 
nd bdl nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
nd nd nd 
bdl nd nd 
nd nd nd 
bdl nd nd 
bdl bdl nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
nd nd nd 
bdl nd nd 
bdl bdl nd 
bdl nd nd 

0.06 0.03 nd 
0.09 0.03 nd 

bdl bdl nd 
bdl bdl nd 
bdl bdl nd 
bdl bdl nd 
bdl bdl nd 
bdl bdl nd 
bdl nd nd 
nd bdl nd 
bdl nd nd 
bdl bdl nd 
bdl bdl nd 
bdl nd nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
nd nd nd 
bdl nd nd 
bdl bdl nd 

GORE SORBER SCREL 1 SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

t12DCE, ug c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd nd nd nd 
nd nd 0.11 0.05 0.06 
nd nd 0.16 0.09 0.07 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.04 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.11 0.05 0.06 
nd nd 0.05 0.02 0.03 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.04 nd 0.04 
nd nd 0.07 0.02 0.04 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.08 0.03 0.05 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

~ 

MTBE, ug 11DCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

nd nd nd nd, 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

· nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd bdl nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

CCT_CCXrpt 
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SAMPLE 
NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 ,... 
179134 

~ 179135 
.... 179136 

179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

5/30/2002 
Page: 10 of 12 

TCE, ug 
0.02 
0.03 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.41 
0.84 
2.50 
0.71 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

OCT, ug PCE, ug 
0.02 0.01 

nd 1.24 
nd 0.52 
nd 0.55 
nd nd 
nd 0.01 

0.12 0.02 
nd nd 
nd 0.75 
nd 0.18 
nd 0.33 
nd 0.38 
nd 0.65 
nd 0.14 

0.12 0.42 
nd 0.25 

0.13 0.21 
0.14 0.18 

nd 0.32 
nd 0.06 
nd 0.03 
nd nd 
nd nd 
nd nd 
nd 0.38 
nd 0.56 
nd 0.60 
nd 0.37 
nd nd 
nd bdl 
nd nd 
nd 0.01 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

14DCB, ug 
0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

bdl 
nd 
nd 
nd 
nd 
nd 
bdl 
nd 

0.02 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
.nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREE: , SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX- PRODUCTION ORDER #10960025 

CHCI3, ug CCI4, ug CIBENZ, ug 
0.03 0.03 0.01 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

· nd nd nd 
0.05 nd nd 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.08 nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
.nd nd nd 
nd nd nd 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

., 

CCT_CCXrpt 
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DSS Site 1093: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1093, the Building 6584 west septic system, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area Ill on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The septic system consisted of a septic tank connected to a drainfield 
with five 80- to 100-foot-long drain lines. Available information indicates that Building 6584 was 
constructed in 1963 (SNUNM March 2003), and it is assumed that the septic system was also 
constructed at that time. By the early 1990s, the septic system discharges were routed to the 
City of Albuquerque sanitary sewer system (Jones June 1991 ). The old septic system line was 
disconnected and capped, and the system was abandoned in place (Romero September 2003). 

Environmental concern about DSS Site 1093 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the drainfield at 
this site. Because operational records are not available, the investigation for DSS Site 1 093 
was planned to be consistent with other DSS site investigations and to sample for the most 
commonly anticipated COCs found at similar facilities. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.23 miles east of the 
site. No springs or perennial surface-water bodies are located within 2 miles of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is minor because the surface slope is flat to gently inclined to the west. Infiltration 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 (Thompson and Smith 1985, SNUNM March 1996). Most of 
the area immediately around DSS Site 1093 is unpaved with some native vegetation, and no 
storm sewers are used to direct surface water away from the site. 

DSS Site 1 093 lies at an average elevation of approximately 5,404 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silt, sands, and gravels. The depth to groundwater is approximately 483 feet below ground 
surface {bgs). The direction of groundwater flow is to the west in this area (SNUNM March 
2002). The nearest groundwater monitoring well is approximately 150 feet north of the site. 
The nearest production wells are north of the site and include KAFB-4 and KAFB-11 , which are 
approximately 2.7 and 3.0 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" {SNUNM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
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locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at this site was designed to: 

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1 093 was effluent discharged to the environment from 
the drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 093 
Sampling 

Areas Potential COC Source 
Soil beneath Effluent discharged to 
the septic the environment from 
system the drainfield 
drainfield 

COC =Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Number of Sample 
Sampling Density 
Locations (samples/acre) 

4 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drainfield 

The baseline soil samples were collected in four locations across DSS Site 1 093 with a 
Geoprobe™ from two 3-foot-long sampling intervals at each boring location. Drainfield sampling 
intervals started at 5 and 1 0 feet bgs in each of the four drainfield borings. The soil samples 
were collected in accordance with the procedures described in the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001 ). Table 2 summarizes the types of confirmatory and 
QA/QC samples collected at the site and the laboratories that performed the analyses. 

The DSS Site 1 093 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples 
were analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the 
on-site SNUNM Environmental Restoration (ER) Chemistry Laboratory and Radiation 
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical 
methods and data quality requirements from the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1093 

Sample Type VOCs 
Soil 6 
Duplicates 0 
EBs and TBs (VOCs only) 0 
Total Samples 6 
Analytic:~! Labora.t_Qry_ GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
6 6 
0 1 
1 0 
7 7 

GEL GEL 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Environmental Restoration Chemistry Laboratory. 
= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
6 6 6 6 6 
0 0 1 1 0 
1 1 0 0 0 
7 7 7 7 6 

ERCL ERCL GEL GEL RPSD 

Gross 
Alpha/Beta 

6 
0 
0 
6 

GEL 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1093 

Analytical Data Quality 
Method8 Level GEL ERCL RPSD 

VOCs Defensible 6 samples None None 
EPA Method 8260 
SVOCs Defensible 6 samples None None 
EPA Method 8270 
PCBs Defensible 6 samples None None 
EPA Method 8082 
HE Compounds Defensible None 6 samples None 
EPA Method 8330 
RCRA Metals Defensible None 6 samples None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 6 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 6 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 6 samples 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 6 samples None None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ERCL =Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

The QA/QC samples were collected during the baseline sampling effort according to the ER 
Project Quality Assurance Project Plan. The QA/QC samples consisted of one field duplicate 
and one set of equipment blank samples. No significant QA/QC problems were identified in the 
QA/QC samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure) 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1093 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
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results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1093 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001) identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual model for DSS Site 1 093, which is presented in Section 4.0 of the 
associated NFA proposal. The quality of the data used to specifically determine the nature, :> 

migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 093 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COGs and any potential degradation products at DSS Site 1 093. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 093 was deactivated in the early 1990s when Building 6584 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COGs that may have been introduced into the subsurface via the drainfield at 
this site was therefore dependent upon the volume of aqueous effluent discharged to the 
environment from this system when it was operational. Any migration of COGs from this site 
after use of the septic system was discontinued has been predominantly dependent upon 
precipitation, although it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COGs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COG migration at DSS Site 1 093. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from boreholes drilled at four locations 
beneath the drainfield at the site to assess whether releases of effluent from the drainfield 
caused any environmental contamination. 
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The baseline soil samples were collected at sampling depths starting at 5 and 1 0 feet bgs in the 
drainfield area. Sampling intervals started at the depths at which effluent discharged from the 
drainfield drain lines would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS sites at SNUNM. The baseline soil samples are considered to be 
representative of the soil potentially contaminated with the COGs at this site and are sufficient 
to determine the vertical extent, if any, of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1093 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, COGs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COGs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not c 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COG found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 through 7. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs were evaluated. The nonradiological COGs evaluated 
included inorganic and organic compounds. 

Tables 4 and 51ist the nonradiological COGs for the human health and ecological risk 
assessments at DSS Site 1093, respectively. Tables 6 and 71ist the radiological COGs for the 
human health and ecological risk assessments, respectively. Both tables show the associated 
SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 6; Sections Vll.2 and Vll.3 discuss 
Tables 5 and 7. 

V. Fate and Transport 

The releases of COGs at DSS Site 1 093 occurred in the subsurface soil resulting from the 
discharge of effluents from Building 6584 to the septic tank and drainfield. Because these 
discharges were to the subsurface, soil, wind, surface water, and biota are considered to be of 
low significance as transport mechanisms at this site. 

Water at DSS Site 1093 is received as precipitation (approximately 8.1 inches annually) that will 
either infiltrate into the soil, evaporate, or form runoff. Infiltration at this site is enhanced by the 
sandy nature of the soil and the relatively flat topography of the site. However, because of the 
high evapotranspiration rate, which accounts for 95 to 99 percent of the annual precipitation in 
this area, most of the water that infiltrates into the soil is eventually lost to the atmosphere. 
Therefore, the leaching of COGs by the percolation of water through the soil will be limited and 
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Table 4 
Non radiological COCs for Human Health Risk Assessment at DSS Site 1 093 with 

Comparison to the Associated SNLJNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF 
(All Samples) Concentration Background Screening (maximum Log K0 w 

coc (mg/kg) (mg/kg)a Value? aquatic) jfor organic COCs) 
Inorganic 
Arsenic 4.5 4.4 No 44c NA 
Barium 97 214 Yes 170d NA 
Cadmium 0.15 J 0.9 Yes 64C NA 
Chromium, total 11 15.9 Yes 16c NA 
Chromium VI 0.111 J 1 Yes 16C NA 
Cyanide 0.158 J NA Unknown NC NA 
Lead 6.4 11.8 Yes 49c NA 
Mercury 0.049 J <0.1 Unknown 5500C NA 
Selenium 0.71 J <1 Unknown 8ooe NA 

Silver 0.02251 <1 Unknown 0.5c NA 

Organic 

2-Butanone 0.027 NA NA 19 0.299 

Toluene 0.0038 NA NA 1Q.7C 2.69c 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
ecallahan et al. 1979. 
'Parameter was not detected. Concentration is one-half the detection limit. 
9Howard 1990. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 

mg/kg 
NA 
NC 

= Milligram(s) per kilogram. 
= Not applicable . 
= Not calculated. 
= New Mexico Environment Department. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 

No 

No 

No 

K0w = Octanol-water partition coefficient. 
NMED 
SNUNM = Sandia National Laboratories/New Mexico. 

Log = Logarithm (base 1 0). 
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Table 5 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1093 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log K0 w 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF 

{Samples s 5 ft bgs) Concentration Background {maximum Log K0 w 

coc {mglkg) {mg/kg)a Screening Value? aquatic) {for organic COCs) 
Inorganic 
Arsenic 4.3 4.4 Yes 44c NA 
Barium 95 214 Yes 17Qd NA 
Cadmium 0.15 J 0.9 Yes 64c NA 
Chromium, total 7.9 15.9 Yes 16C NA 

Chromium VI 0.03025e 1 Yes 16C NA 
Cyanide 0.158 J NC Unknown NC NA 
Lead 6 11.8 Yes 49c NA 
Mercury 0.047 J <0.1 Unknown 5 5QQC NA 
Selenium 0.71 J <1 Unknown sao' NA 

Silver 0.0205e <1 Unknown 0.5c NA 
Organic 

2-Butanone 0.027 NA NA 19 0.299 

Toluene 0.0009 J NA NA 1Q.7C 2.69C 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
8Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
6 Parameter was not detected. Concentration is one-half the detection limit. 
1Callahan et al. 1979. 
9Howard 1990. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 

Log 
mg/kg 
NA 

= Logarithm (base 1 0). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 

Bioaccumulator?b 
{BCF>40, 

Log K0w>4) 

Yes 
Yes 
Yes 
No 

No 
Unknown 

Yes 
Yes 
Yes 

No 

No 
No 

J = Estimated concentration. 

NC 
NMED 
SNUNM = Sandia National Laboratories/New Mexico. 

K0w = Octanol-water partition coefficient. 
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Table 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1 093 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNLJNM Background Applicable SNLJNM 

(All Samples) Activity Background BCF 
coc (pCi/g) (pCi/g)a Screening Value? (maximum aquatic) 

Cs-137 ND (0.018) 0.079 Yes 
Th-232 0.73 1.01 Yes 
U-235 0.136 0.16 Yes 
U-238 1.01 1.4 Yes 

-- ... 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
CYanicak 1997. 
dBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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Table 7 
Radiological COCs for Ecological Risk Assessment at DSS Site 1093 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNUNM Background Applicable SNUNM 

(Samples s 5 ft bgs) Activity Background BCF 
coc (pCVg) . (pCV~:~)a Screenin~:~ Value? (maximum aquatic) 

Cs-137 ND (0.0169) 0.079 Yes 
Th-232 0.615 1.01 Yes 
U-235 ND (0.11) 0.16 Yes 
U-238 0.704 1.4 Yes 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
0Yanicak 1997. 
dBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 
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is unlikely to be a significant transport mechanism for COCs. Because groundwater at this site 
is approximately 483 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 

COCs can enter the food chain through uptake by plants. Once in the food web, COCs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because of the small size of DSS Site 1093, the 
aridity of the environment, and the disturbed nature of the habitat, food chain transport is not 
expected to be a significant transport mechanism at this site. 

COGs at DSS Site 1093 include both inorganic and organic constituents (Tables 4 and 5). 
Because no radiological analytes exceed background screening values (Tables 6 and 7), all 
COGs are nonradiological in nature. With the exception of cyanide, the inorganic COCs are 
elemental in form and not considered to be degradable. Potential 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 selena
amino acids in plants). Cyanide can be metabolized by biota. Because of the arid environment 
at this site and the lack of potential contact with biota, none of these mechanisms is expected to 
result in significant losses or transformations of the inorganic COGs. 

The organic COGs at DSS Site 1 093 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. The organic COGs at this site (2-butanone and toluene) may be lost through 
volatilization, with subsequent degradation in the air. 

Table 8 summarizes the fate and transport processes at DSS Site 1093. COCs at this site 
include nonradiological inorganic and organic analytes. Wind, surface water, and biota are 
considered to be of low significance as potential transport mechanisms. Significant leaching 
into the subsurface soil is unlikely, and leaching into the groundwater at this site is highly 
urnlikely. The potential for transformation of inorganic COGs is low. For the organic COGs, loss 
through volatilization and eventual degradation may be of moderate significance. 

Table 8 
Summary of Fate and Transport at DSS Site 1093 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
MiQration to Qroundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
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VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 093. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1093 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both non radiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
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Site 1 093 is approximately 483 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1 093. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 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. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening level for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4 and was used to calculate risk attributable 
to background in Sections Vl.6.2 and Vl.7. Only the COCs that were detected above the 
corresponding SNUNM maximum background screening levels or did not have either a 
quantifiable or calculated background screening level were considered in further risk 
assessment analyses. 

For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at maximum levels. The resultant radiological COCs remaining after this step are 
referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 4 and 6 show DSS Site 1093 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, one constituent was measured at a concentration 
greater than its background screening value. Four constituents do not have quantified 
background screening concentrations. Two nonradiological COCs were organic compounds 
that do not have corresponding background screening values. 
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For the radiological COGs, none of the constituents (Cs-137, Th-232, U-235 and U-238) had 
MDA values greater than the background screening levels. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Table 9 lists the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values for non radiological COGs presented in 
Table 9 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the 
Health Effects Assessment Summary Tables (HEAST} (EPA 1997a), and the Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000}. 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and the excess cancer risk, for both the 
potential nonradiological COGs and associated background for industrial and residential land 
uses. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989}, the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 

Vl.6.2 Risk Characterization 

Table 10 shows an HI of 0.02 for the DSS Site 1093 non radiological COGs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 11 shows an HI of 0.02 and an estimated excess cancer risk 
of 3E-6 for the DSS Site 1 093 associated background constituents for the designated industrial 
land-use scenario. 

For the residential land-use scenario nonradiological COGs, the HI is 0.21 and the estimated 
excess cancer risk is 1 E-5 (Table 10). The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (EPA 1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
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Table 9 
Toxicological Parameter Values for DSS Site 1093 Nonradiological COCs 

Rf00 RfDinh SF0 

coc (mg/kg-d) Confidencea {mg/kg-d) Confidencea (mg/kg-dt1 

Inorganic 
Arsenic 3E·4c M - - 1.5E+0c 
Cyanide 2E·2c M - - -
Mercury 3E-46 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
2-Butanone 6E-1c L 2.9E-1c L -
Toluene 2E-1c M 1.1E-1c M -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
6Toxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)"1 = Per milligram per kilogram day. 
RfDinh = Inhalation chronic reference dose. 
RfD0 =Oral chronic reference dose. 
SFinh =Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 
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Table 10 
Risk Assessment Values for DSS Site 1093 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenarioa Scenarioa 
(All Samples) Hazard Cancer Hazard Cancer 

coc (mg/kg) Index Risk Index Risk 
Inorganic 
Arsenic 4.5 0.02 3E-6 0.21 1E-5 
Cyanide 0.158 J 0.00 - 0.00 -
Mercury 0.049 J 0.00 - 0.00 -
Selenium 0.71 J 0.00 - 0.00 -
Silver 0.0225b 0.00 - 0.00 -
Organic 
2-Butanone 0.027 0.00 - 0.00 -
Toluene 0.0038 0.00 - 0.00 -

Total 0.02 3E-6 0.21 1E-5 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 11 
Risk Assessment Values for DSS Site 1093 Nonradiological Background Constituents 

Background 
Concentrationa 

coc (mg/kg) 
Arsenic 4.4 
Cyanide NC 
Mercury <0.1 
Selenium <1 
Silver <1 

Total 

aoinwiddie 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 

Industrial Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.02 3E-6 

- -
- -
- -
- -

0.02 3E-6 

EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 

AU11..Q3/WP/SNL03:rs5396.doc D-19 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E-5 

- -
- -
- -
- -

0.20 1E-5 
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nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 11 shows that for the DSS Site 1093 associated background constituents, the HI is 
0.20 and the estimated excess cancer risk is 1 E-5. 

Because no constituent exceeded background for the radiological COGs, no doses were 
calculated for either the industrial or residential land-use scenario. 

V1.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and resid~ntial land-use 
scenarios. 

For nonradiological COGs under the industrial land-use scenario, the HI is 0.02 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is estimated 
at 3E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. This assessment also determined risks considering background 
concentrations of potential nonradiological COGs for both the industrial and residential land-use 
scenarios. Assuming the industrial land-use scenario, the HI is 0.02 and the excess cancer risk 
is 3E-6 for the non radiological COGs. The incremental risk is determined by subtracting risk 
associated with background from potential COG 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 (HQ) of 0.00. The incremental HI is 0.00, and the estimated incremental cancer risk is 
6E-8 for the industrial land-use scenario. These incremental risk calculations are below NMED 
guidelines considering an industrial land-use scenario. 

For the nonradiological COGs under the residential land-use scenario, the calculated HI is 0.21, 
which is below the numerical guidance. The excess cancer risk is estimated to be 1 E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. The HI for associated background for the residential land-use scenario is 
0.20; the estimated excess cancer risk is 1 E-5. The incremental HI is 0.01, and the estimated 
incremental cancer risk is 3E-7 for the residential land-use scenario. The incremental excess 
cancer risk calculation is below NMED guidelines considering a residential land-use scenario. 

Because no constituent exceeded background for the radiological COGs, no doses were 
calculated for either the industrial or residential land-use scenario. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1093 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
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release points are representative of potential COG releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk screening assessment at DSS Site 1 093. 

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. Because the COGs are found in 
surface and near-surface soil and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 9 shows the uncertainties (confidence level) in the nonradiological toxicological 
parameter values. There is a mixture of estimated values and values from the IRIS (EPA 
2003), HEAST (EPA 1997a), and the Technical Background Document for Development of Soil 
Screening Levels (NMED December 2000). Where values are not provided, information is not 
available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, 2002b, 2002c). Because of 
the conservative nature of the RME approach, uncertainties in toxicological values are not 
expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under the industrial land-use scenario compared to established numerical guidance. 

The HI for the residential land-use scenario is below NMED guidelines. Although the estimated 
excess cancer risk is slightly above the NMED guideline 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. The 95% upper confidence limit (UCL) of the average concentration for arsenic, the 
main contributor to excess cancer risk (4.3 milligrams [mg]/kilogram [kg]), is below the 
background value; therefore, arsenic is eliminated from further evaluation, and there is no total 
or incremental excess cancer risk. Thus by using realistic concentrations in the risk 
calculations that more accurately depict actual site conditions, the total and incremental 
estimated excess cancer risks are below NMED guidelines. 

For the radiological COGs, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines and 
represent only a small fraction of the estimated 360 millirem per year received by the average 
U.S. population (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 conclusion reached. 
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Vl.9 Summary 

DSS Site 1 093 contains identified COCs consisting of some 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land-use scenario, the HI (0.02) is below the 
accepted numerical guidance from the EPA. Estimated excess cancer risk is 3E-6. Thus, 
excess cancer risk is below the acceptable risk value provided by the NMED for an industrial 
land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the incremental 
excess cancer risk is 6E-8 for the industrial land-use scenario. Incremental risk .calculations are 
below NMED guidelines for the industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk aSjSessment, calculations for 
nonradiological COCs show that for the residential land-use scenario, the HI (0.21) is below the 
accepted numerical guidance from the EPA. Estimated excess cancer risk is 1 E-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 HI is 0.01, and the 
incremental excess cancer risk is 3E-7 for the residential land-use scenario. 

The HI for the residential land-use scenario is below NMED guidelines. Although the estimated 
excess cancer risk is above the NMED guideline 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. The 
95% UCL of the average concentration for arsenic, the main contributor to excess cancer risk 
(4.3 mg/kg), is below the background value; therefore, arsenic is eliminated from further 
evaluation, and there is no total or incremental excess cancer risk. Thus by using realistic 
concentrations in the risk calculations that more accurately depict actual site conditions, the 
total and incremental estimated excess cancer risks are below NMED guidelines. 

Because no constituent exceeded background for the radiological COCs, no doses were 
calculated for either the industrial or residential land-use scenario. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 12. 

Table 12 
Summation of Radiological and Nonradiological Risks from DSS Site 1093 Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 6E-8 0.0 6E-8 
Residential 3E-7 0.0 3E-7 
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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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of 
potential ecological concern (COPECs) in the soil at DSS Site 1093. A component of the 
NMED Risk-Based Decision Tree (NMED March 1998) is to conduct an ecological assessment 
that corresponds with that presented in EPA's Ecological RAGS (EPA 1997b). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk 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. Following the completion of the seeping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the seeping assessment proceeds to a risk 
assessment whereby a more quantitative estimation of ecological risk is conducted. Although 
this assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment also are used as recommended by the EPA (EPA 1998) 
to ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

Vll.2 Seeping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and a summary of fate 
and transport potential. A scoping risk-management decision (Section Vll.2.4) involves 
summarizing the scoping results and determining whether further examination of potential 
ecological impacts is necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV (Table 5), all inorganic constituents in soil within the 0- to 5-foot depth 
interval for which background screening values have been determined had maximum detected 
concentrations less than the background concentration. In four cases, sufficient background 
information js not available to determine screening values. For this reason, the comparison to 
background could not be used to eliminate the following constituents as COPECs: 

• Cyanide 
• Mercury 
• Selenium 
• Silver 
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In addition to these four inorganic constituents, the following organic analytes were detected 
within the upper 5 feet of soil: 

• 2-Butanone 
• Toluene 

As shown in Table 7, all radiological analytes in the upper 5 feet of soil were within background 
levels. Therefore, no radiological COPECs were identified for this site. 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Table 5): 

• Mercury 
• Selenium 

It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganic constituents is assessed exclusively based upon maximum 
reported bioconcentration factors (BCFs) for aquatic species. Because only aquatic BCFs are 
used to evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species 
is likely to be overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota 
are expected to be of low significance as transport mechanisms for COPECs at this site. 
Migration to groundwater is not anticipated. In general, transformation of COPECs is expected 
to be of low significance for the inorganic COPECs, but may be of moderate significance for the 
organic COPECs. Volatile COPECs (i.e., 2-butanone and toluene) that are near the soil 
surface may be lost to the atmosphere. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a risk assessment was deemed necessary to predict the potential 
level of ecological risk associated with the site. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with DSS Site 1 093. The risk assessment performed for the site involves a 
quantitative estimation of current ecological risks using exposure models in association with 
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exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

Vll.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the ecological risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the ecological risk assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a risk assessment) are 
presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not 
duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

DSS Site 1 093 is less than 1 acre in size. The site is located in an area originally dominated by 
grassland habitat; however, this habitat has been highly disturbed in the area of the site. The 
site is unpaved and open to use by wildlife. No threatened or endangered species are known to 
occur at this site (IT February 1995), and no surface-water bodies, seeps, or springs are 
associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in soil. It was assumed that direct uptake of COPECs from soil is the major route 
of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
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modeling for the wildlife receptors is limited to the food and soil ingestion pathways. Because 
of the lack of surface water at this site, exposure to COPECs through the ingestion of surface 
water was considered insignificant. Inhalation and dermal contact were also considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Groundwater is not 
expected to be affected by COCs at this site. 

V/1.3.1.2 CO PEGs 

Discharge of waste water from Building 6584 to the septic tank and drainfield was the primary 
source of COPECs at DSS Site 1093. Inorganic and organic COPECs identified for this site are 
listed in Section Vll.2.1. The inorganic analytes were screened against background 
concentrations and those that exceeded the approved SNUNM background screening levels 
(Dinwiddie September 1997) for the area were considered to be COPECs. No radiological 
COPECs were identified for the site. Inorganic constituents that are essential nutrients, such as 
iron, magnesium, calcium, potassium, and sodium, were not included in this risk assessment as 
set forth by the EPA (EPA 1989). All organic analytes detected within the upper 5 feet of soil 
were considered to be COPECs for the site. In order to provide conservatism, this ecological 
risk assessment was based upon the maximum soil concentrations of the COPECs measured 
in the upper 5 feet of soil at this site. Table 5 presents maximum concentrations for the 
COPECs. 

V/1.3.1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

Direct uptake from the soil was considered the only significant route of exposure for terrestrial 
plants. Exposure modeling for the wildlife receptors was limited to food and soil ingestion 
pathways. Inhalation and dermal contact were considered insignificant pathways with respect 
to ingestion (Sample and Suter 1994). Drinking water was also considered an insignificant 
pathway because of the lack of surface water at this site. The deer mouse was modeled under 
three dietary regimes: as an herbivore (100 percent of its diet as plant material), as an 
omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
insectivore (1 00 percent of its diet as soil invertebrates). The burrowing owl was modeled as a 
strict predator on small mammals (100 percent of its diet as deer mice). Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl was modeled with intake of omnivorous mice only. Both species were 
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modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 13 presents 
the species-specific factors used in modeling exposures in the wildlife receptors. Justification 
for use of the factors presented in this table is described in the ecological risk assessment 
methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in surface 
soil samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

Table 14 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 15 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 16 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 17 presents the results of these comparisons. 
The HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 

None of the HQs calculated for the COPECs at DSS Site 1093 exceeded unity. Because of a 
lack of sufficient toxicity information, HQs for plants could not be determined for cyanide and 
2-butanone. Similarly, HQs for the burrowing owl could not be determined for cyanide, silver, 
and the two organic COPECs. As directed by the NMED, His were calculated for each of the 
receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor). 
Total His were less than unity for all five ecological receptors. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS 
Site 1 093. These uncertainties result from assumptions used in calculating risk that could 
overestimate or underestimate true risk presented at the site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
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Table 13 
Exposure Factors for Ecological Receptors at DSS Site 1 093 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a {kglday)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
maniculatus) 
Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
(Peromyscus Rodentia ( + Soil at 2% of intake) 
maniculatus) 
Burrowing owl Aves/ Carnivore 1.55E-1 1 1,73E-2 Rodents: 100% 
( Speotyto cunicularia) Strigiformes (+Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
6 EPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 

Home Range 
{acres) 
2.7E-1 6 

2.7E-1 6 
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Table 14 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1093 

Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
COPEC Transfer Factor Transfer Factor Transfer Factor 

Inorganic 
Cyanide O.OE+Oa O.OE+Oa O.OE+Oa 
Mercury 1.0E+Ob 1.0E+0c 2.5E-1ct 
Selenium 5.0E-1b 1.0E+0c 1.0E-1b 
Silver 1.0E+Ob 2.5E-1e 5.0E-3b 
Organic1 

2-Butanone 2.6E+1 1.4E+1 3.7E-8 
Toluene 1.0E+0 1.8E+1 1.3E-5 

aNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 
bNCRP January 1989. 
coefault value. 
ctsaes et al. 1984. • 
estafford et al. 1991. 
1Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log K

0 w value of compound. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 
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Table 15 
Media Concentrationsa for COPECs at DSS Site 1093 

Soil Plant Soil Deer Mouse 
COPEC (maximum)3 Foliageb lnvertebrateb Tissuesc 

Inorganic 
Cyanide 1.6E-1d O.OE+O O.OE+O O.OE+O 
Mercury 4.7E-2d 4.7E-2 4.7E-2 3.7E-2 
Selenium 7.1 E-1d 3.6E-1 7.1E-1 1.7E-1 
Silver 2.1E-29 2.1 E-2 5.1E-3 2.1 E-4 
Organic 
2-Butanone I 2.7E-2 7.1E-1 3.7E-1 6.2E-8 
Toluene 9.0E-4d 9.0E-4 1.6E-2 3.4E-7 

3 ln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
9 Maximum concentration of parameter was one-half the detection limit. 
COPEC =Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
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COPEC 

Inorganic 
Cyanide 
Mercury (organic) 
Mercury (inorganic) 
Selenium 
Silver 

Organic 

2-Butanone 
Toluene 

a1n mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Table 16 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1093 

Mammalian NOAELs Avian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian Test Species 
B~nchmarka,b Test Speciesc,d NOAELd,e NOAELe,t Test Speciesd NOAELd,e 

- rath 68.7 126 - -
0.3 rat 0.03 0.06 mallard 0.0064 
0.3 mouse 13.2 14.0 Japanese quail 0.45 
1 rat 0.2 0.391 screech owl 0.44 
2 rat 17.8i 34.8 - -

- rat 1771 3464 - -
200 mouse 26 27.5 - -

csody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted) . 
dSample et al. 1996, except where noted. 
eln mg/kg body weight per day. 

Burrowing 
Owl 

NOAELe,g 

-
0.0064 

0.45 
0.44 
-

-
-

'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
98ased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.273 kg. 
iBased upon a rat LOAEL of 89 mg/kg-d (EPA 2003) and an uncertainty factor of 0.2. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s). 
LOAEL = Lowest-observed-adverse-effect level. 
mg = Milligram(s). 
mg/kg-d = Milligram(s) per kilogram day. 
NOAEL = No-observed-adverse-effect level . 

= Insufficient toxicity data. 
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Table 17 
HQs for Ecological Receptors at DSS Site 1 093 

Deer Mouse Deer Mouse 
HQ HQ 

COPEC Plant HQ (Herbivorous) (Omnivorous) 
Inorganic 
Cyanide - 3.9E-6 3.9E-6 
Mercury (organic) 1.6E-1 1.2E-1 1.2E-1 
Mercury (inorganic) 1.6E-1 5.3E-4 5.3E-4 
Selenium 7.1 E-1 1.5E-1 2.2E-1 
Silver 1.0E-2 9.3E-5 5.9E-5 
Organic 
2-Butanone - 3.2E-5 2.4E-5 
Toluene 4.5E-6 5.2E-6 4.9E-5 

Hl8 8.8E-~ 2.7E-1 3.4E-1 

8The HI is the sum of individual HQs. 
COPEC =Constituents of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI =Hazard index. 
HQ = Hazard quotient. 

= Insufficient toxicity da:ta available for risk estimation purposes. 

Deer Mouse 
HQ 

(Insectivorous} 

3.9E-6 
1.2E-1 
5.3E-4 
2.9E-1 
2.5E-5 

1.7E-5 
9.2E-5 

4.1 E-1 

Burrowing Owl 
HQ 

-
6.7E-1 
9.5E-3 
4.7E-2 

-

-
-

7.2E-1 
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assessment include the use of maximum analyte concentrations measured in soil to evaluate 
risk; the assumptions of 1 00-percent bioavailability, area use, and seasonal use; the use of 
wildlife toxicity benchmarks based upon chronic NOAEL values; and the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer 
mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Program (IT July 1998). 

Because all calculated HQs are based upon conservative estimates of exposure and toxicity, 
and because none of the calculated HQs or His exceeded unity, the results of this risk 
assessment support a conclusion that the COPECs identified at DSS Site 1 093 do not pose a 
risk to ecological receptors. However, because of the lack of plant and avian toxicity 
information, HQs could not be determined for some of these COPECs. Therefore, a degree of 
uncertainty exists with regard to the potential for risk to these receptors. The small size of the 
site and disturbed nature of the habitat make it unlikely that such risks exist. In the case of the 
burrowing owl, the fact that the home range of this receptor (35 acres) is much larger than the 
area of DSS Site 1 093 (less than 1 acre) indicates that the application of an area use factor of 
0.03 (or less) to the owl's estimated exposure would be justified for these COPECs. Because 
all HQs for cyanide, silver, 2-butanone, and toluene for the deer mouse are less than 1 E-4, and 
the exposure of the burrowing owl to these COPECs is much lower than that of the deer mouse 
(based upon the area use factor), it is highly unlikely that these COPECs will pose a risk to the 
burrowing owl. 

Based upon this uncertainty analysis, the potential for ecological risks at DSS Site 1 093 is 
expected to be very low. No HQs greater than unity were predicted. Because of the use of 
conservative toxicity benchmarks and conservative assumptions in the estimation of exposure, 
such as the use of maximum soil concentrations, maximum area use, and maximum 
bioavailability, these HQs are more likely to overestimate potential risk to these receptors than 
to underestimate it. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1 093 were estimated through a risk assessment that 
incorporated site-specific information when available. No predictions of potential risk to 
ecological receptors resulted from the initial calculation of HQs. Due to a lack of toxicity 
information, HQs for some COPECs for plants and the burrowing owl could not be determined. 
However, the low concentration levels of these COPECs in the soil coupled with the small size 
of the site and the disturbed nature of the habitat indicate that risk to the ecological community 
as a whole is unlikely for this site. Based upon this final analysis, the potential for ecological 
risks associated with DSS Site 1093 is expected to be very low. 

Vll.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be very low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11/24/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only} soil only constituents only} soil 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 D~Yfault Parameter Values for Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is av~aged. 

(1) 

For nonradiological constituents of concern (COGs), 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 COGs 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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *fR*CF*EF*ED 
I =~'---------------
' BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs * IR * EF *ED* (}(For }ipEF) 
I =------------~~~~~~ 
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = 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 {m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ __ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

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 

11124/2003 

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): 

where: 

C *IR*EF*ED I = --"-w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Um3) 

IRi =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 chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta.b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,55oa.b 25,5soa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,950a,b 10,95oa.b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Childa,b 
100 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3Jday) 20a.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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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Table3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr} 2sa.b 3oa.b 

Body Weight (kg} 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days} 
(= 30 yr x 365 day/yr} 10,9SOd 10,950d 

Inhalation Pathway 
Inhalation Rate (m3Jyr) 7,300d,e 10,9soe 
Mass Loading for Inhalation g/m3 1.36 E-Sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dfor radionuclides, RESRAD (ANL 1993}. 
esNUNM (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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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other 
types of miscellaneous drain units without septic tanks (including drywells or french drains, 
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of the 
SNUNM Environmental Restoration (ER) Project activities. The twenty-third site did not require 
any characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites, was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61; no evaluation of the remaining 60 systems was 
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necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the system did 
not exist, which decreased the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SAP) (SNUNM October 1999), 
which was approved by the NMED/HWB on January 28,2000 (Bearzi January 2000). A follow
on document, "Field Implementation Plan [FIP], Characterization of Non-Environmental 
Restoration Drain and Septic Systems" (FIP) (SNUNM November 2001 ), was then written to 
formally document the updated DSS site list and the specific site characterization work required 
by the NMED for each of the 60 DSS sites. The FIP was approved by the NMED in February 
2002 (Moats February 2002). 
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2.0 DSS SITE 1096: BUILDING 6583 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of the Building 6583 septic system, 
DSS Site 1 096. There are no known or specific environmental concerns at this DSS site. 
The assessment was conducted to determine whether contamination was released to the 
environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1096. The NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6583 septic system, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment. 

Review and analysis of all relevant data for DSS Site 1 096 indicate that concentrations of 
constituents of concern (COGs) at this site are below applicable risk assessment action levels. 
Thus, DSS Site 1096 is proposed for an NFA decision based upon sampling data demonstrating 
that COGs released from the site into the environment pose an acceptable level of risk under 
current and projected future land uses as set forth by 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). 

2.2 Site Descriptions and Operational History 

2.2.1 Site Description 

DSS Site 1096 is located in SNUNM Technical Area (TA)-111 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy 
(Figure 2.2.1-1). DSS Site 1096 is located approximately 625 feet west of the entrance to 
TA-111. As shown on Figure 2.2.1-2, this septic system consisted of a septic tank and a 
drainfield located approximately 1 00 feet west of the northwest corner of Building 6583. 
Construction details of this system are based upon engineering drawings, site inspections, and 
backhoe excavations conducted at the site. The system received discharges from Building 
6583. 

The surface geology at DSS Site 1 096 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1 096, 
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
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moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation, and have moderate to low hydraulic conductivities (SNUNM March 
1996). Vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west, and the 
closest major drainage feature is the Arroyo de Coyote, located approximately 1.1 miles east of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually 
all of the moisture undergoes evapotranspiration. The estimates of evapotranspiration rates for 
the KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). 

The site lies at an average elevation of approximately 5,403 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 482 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally west in this area (SNUNM March 
2002). The production wells nearest to DSS Site 1096 are northwest and northeast of the site 
and include KAFB-4 and KAFB-11, approximately 2.65 and 3.0 miles away, respectively. The 
nearest groundwater monitoring well is located approximately 1 00 feet northeast of the site. 

2.2.2 Operational History 

Available information indicates that Building 6583 (currently known at the "incinerator structure") 
was constructed in 1985 (SNUNM March 2003), and it is assumed that the septic system also 
was constructed at this time. Because operational records are not available, the investigation of 
the site was planned to be consistent with other DSS site investigations and to sample for the 
COGs most commonly found at similar facilities. 

Since June 1991 , Building 6583 has been connected to an extension of the City of Albuquerque 
sanitary sewer system (Jones June 1991 ), and it is assumed that the Building 6583 septic 
system was abandoned at that time. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1 096 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1096 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at the Building 6583 septic system. In 
December 1990 (SNUNM April 1991 ), July 1992 (SNUNM June 1993), and July 1995 (SNUNM 
December 1995), waste characterization samples were collected from the septic tank 
(Investigation 1). In May 1997, a backhoe was used to physically locate the buried drainfield 
lines at the site (Investigation 2). In June 1998 and August 1999, shallow subsurface soil 
samples were collected from borings drilled in the drainfield area (Investigation 3). Two of these 
investigations were required by the NMED/HWB to adequately characterize this site and were 
conducted in accordance with procedures presented in the SAP (SNUNM October 1999) and 
FIP (SNUNM November 2001) described in Chapter 1.0. These investigations are discussed in 
the following sections. 

3.2 Investigation 1-Septic Tank Sampling 

Investigation 1 consisted of sampling efforts to characterize the waste contents in numerous 
SNUNM septic tanks for chemical and radiological contamination. The primary goal of the 
sampling effort was to identify types and concentrations of potential contaminants in the waste 
within the tanks so that the appropriate waste disposal and remedial activities could be planned. 

In December 1990 or January 1991, July 1992, and July 1995, as part of the SNUNM Septic 
System Monitoring Program, aqueous and sludge samples were collected from the Building 
6583 septic tank (SNUNM April 1991, SNUNM June 1993, SNUNM December 1995). In 
December 1990 or January 1991, aqueous samples were analyzed for volatile organic 
compounds (VOCs), total metals, phenolic compounds, oil and grease, and gross beta activity. 
On July 28, 1992, sludge samples were collected and analyzed for radiological constituents. On 
July 6, 1995, aqueous samples were analyzed for VOCs, SVOCs, pesticides, PCBs, total 
metals, formaldehyde, fluoride, nitrates/nitrites, oil and grease, total phenols, and radiological 
constituents. Samples were submitted to an off-site laboratory for chemical and radiological 
analysis. A sample was also submitted to the SNUNM Radiation Protection Sample 
Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis. The septic tank sampling 
analytical results are presented in Annex A. 

On February 14, 1996, the residual contents of the septic tank, consisting of approximately 
55 gallons of waste and added water, were pumped out and disposed of according to SNUNM 
policy (Shain August 1996). 

3.3 Investigation 2-Backhoe Excavation 

On May 22, 1997, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1096 drainfield system. The drainfield was found to have two 50-foot
long laterals, arranged as shown in Figure 2.2.1-2, with an average drain line depth of 
4.5 feet bgs. No visible evidence of stained or discolored soil or odors indicating residual 
contamination were detected during the excavation. No samples were collected during the 
backhoe excavation at the site. 
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3.4 Investigation 3-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP approved in 1999 by the NMED (SNUNM October 1999). 
On June 29, 1998 and August 19, 1999, samples were collected from two drainfield boreholes. 
Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 show samples being collected 
at DSS Site 1096. A summary of the borehole, sample depths, sample analyses, and sample 
dates are presented in Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample the boreholes at two depth intervals. In the drainfield, the 
top of the shallow interval started at the bottom of the drain line trenches, as determined by 
backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top interval. 
Once the auger rig had reached the top of the sampling interval, a 1.5-inch inside diameter by 
3-foot-long Geoprobe ™ sampling tube lined with a butyl acetate (BA) sampling sleeve was 
inserted into the borehole and hydraulically driven downward 3 feet to fill the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for VOC analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

Soil samples were. submitted to the SNUNM ER Chemistry Laboratory (ERCL) for high 
explosive (HE) compounds, and Resource Conservation and Recovery Act (RCRA) metals 
analyses and to the SNUNM RPSD Laboratory for gamma spectroscopy analyses. Samples for 
VOC, SVOC, PCB, cyanide, gross alpha/beta activity, and hexavalent chromium analyses were 
sent to General Engineering Laboratories, Inc. in Charleston, South Carolina. All samples were 
documented and handled in accordance with applicable SNUNM operating procedures and 
transported to on- and off-site laboratories for analysis. 

Samples were analyzed for VOCs by U.S. Environmental Protection Agency (EPA) 
Method 8260; SVOCs by EPA Method 8270; HE by EPA Method 8095; PCBs by EPA Method 
8082; RCRA metals and hexavalent chromium by EPA Methods 6010/6020/7196A and 7471; 
total cyanide by EPA Method 9012A; gamma spectroscopy by EPA Method 901.1 (or equivalent 
at the on-site RPSD Laboratory); and gross alpha/beta activity by EPA Method 900.0, or 
equivalent (EPA November 1 986). 
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Figure 3.4-1 
Collecting Soil Samples with the GeoproberM in the Building 6583 

Septic System Drainfield Area (DSS Site 1 096). View to the northeast. August 19, 1999 
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Table 3.4-1 
Summary of Soil Samples Collected at Building 6583 Septic System (DSS Site 1 096) 

Sampling 
Area Analytical Parameters 

Drainfield VOCs 

bgs 
DSS 
ft 

SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Total Cyan ide 
Gamma Spectroscopy 
Gross Alpha/~eta~ctivity 

= Below ground surface. 
= Drain and Septic Systems. 
= Foot (feet). 
= High explosive(s). 
= Polychlorinated biphenyl. 

Number of 
Borehole 
Locations 

2 
2 
2 
2 
2 
2 
2 
2 
2 

HE 
PCB 
RCRA 
svoc 
voc 

= Resource Conservation and Recovery Act 
= Semivolatile organic compound. 
= Volatile organic compound. 

Top of Sampling Intervals 
in Each Borehole Total Number Total Number of 

(ft bgs) Soil Samples Duplicate Samples 
6.5, 11.5 4 0 
6.5, 11.5 4 1 
6.5, 11.5 4 0 
6.5, 11.5 4 1 
6.5, 11.5 4 1 
6.5, 11.5 4 0 
6.5, 11.5 4 0 
6.5, 11.5 4 1 
6.5, 11.5 4 0 

Date(s) Samples 
Collected 
08-19-99 
06-29-98 
08-19-99 
06-29-98 
06-29-98 
08-19-99 
08-19-99 
06-29-98 
06-29-98 

-



3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1 096 are presented and discussed 
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 

VOC analytical results for the four soil samples collected from the drainfield boreholes are 
summarized in Table 3.4.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.4.2-2. The analytes 2-butanone (11 and 17 micrograms [J..tg]/kilogram 
[kg]) and toluene (1.3 and 1.5 J..tg/kg) were detected in the two samples collected at depths of 
6.5 and 11.5 feet bgs from borehole 6583-DF1-BH2. These VOCs are common laboratory 
contaminants and may not be indicative of soil contamination at the site. 

SVOCs 

SVOC analytical results for the five soil samples collected from the drainfield boreholes are 
summarized in Table 3.4.2-3. The MDLs for the SVOC analyses are presented in Table 3.4.2-4. 
No SVOCs were detected in any of the samples 

PCB analytical results for the four soil samples collected from the drainfield boreholes 
are summarized in Table 3.4.2-5. The MDLs for the PCB analyses are presented in 
Table 3.4.2-6. No PCBs were detected in any of the samples. 

HE analytical results for the four soil samples and one duplicate soil sample collected from the 
drainfield boreholes are summarized in Table 3.4.2-7. The MDLs for the HE analyses are 
presented in Table 3.4.2-8. No HE compounds were detected in any of the samples. 

RCRA Metals and Hexavalent Chromium 

RCRA metals and hexavalent chromium analytical results for the four soil samples and one 
duplicate soil sample collected from the drainfield boreholes are summarized in Table 3.4.2-9. 
The MDLs for the metals analyses are presented in Table 3.4.2-1 0. Arsenic, with values 
of 4.7 to 5.4 milligrams (mg)/kg, was detected above the NMED-approved background 
concentration in four samples collected at depths of 6.5 and 11.5 feet bgs from both 
boreholes 6583-DF1-BH 1 and 6583-DF1-BH2. 
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Table 3.4.2-1 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, VOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260~g/kg) 
Record Sample 

Number!' ER Sample ID Depth (ft) 
602763 6583-DF1-BH1-6.5-S 6.5 
602763 6583-DF1-BH1-11.5-S 11.5 
602763 6583-DF1-BH2-6.5-S 6.5 
602763 6583-DF1-BH2-11.5-S 11.5 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL =Method detection limit. 
~-tg/kg = Microgram(s) per kilogram. 

2-Butanone 
ND (3.2) 
ND (3.2) 

ND () =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
VOC =Volatile organic compound. 
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Toluene 
NDJ0.9l 
ND (0.9_1 

11 1.5 
17 1.3 

840857.03.01 09/11/03 2:49 PM 



Table 3.4.2-2 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte (~q/kq) 

Acetone 10.3 
Benzene 0.5 
Bromodichloromethane 0.1 
Bromoform 0.3 
Bromomethane 0.3 
2-Butanone 3.2 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chloroethane 0.3 
Chloroform 0.1 
Chloromethane 0.2 
Dibromochloromethane 0.2 
1, 1-Dichloroethane 0.1 
1 ,2-Dichloroethane 0.2 
1, 1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.1 
trans-1 ,2-Dichloroethene 0.1 
1 ,2-Dichloropropane 0.2 
cis-1 ,3-DichlorOQrOQ_ene 0.2 
trans-1 ,3-Dich loropropene 0.3 
Ethyl benzene 0.3 
2-Hexanone 2.8 
Methylene chloride 1.4 
4-Methyl-2-pentanone 3.1 
Styrene 0.3 
1,1 ,2,2-Tetrachloroethane 0.6 
Tetrachloroethane 0.4 
Toluene 0.9 
1,1, 1-Trichloroethane 0.1 
1,1 ,2-Trichloroethane 0.3 
Trichloroethane 0.3 
Vinyl acetate 2.1 
Vinyl chloride 0.4 
Xylene 0.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.4.2-3 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, SVOC Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270a) 

Numberb ER Sample ID Depth (ft) (J.,tg/kg) 
600432 6583-DF1-BH1-6.5-S 6.5 NO 
600432 6583-DF1-BH1-6.5-DU 6.5 ND 
600432 6583-DF1-BH1-11.5-S 11.5 ND 
600432 6583-DF1-BH2-6.5-S 6.5 NO 
600432 6583-DF1-BH2-11.5-S 11.5 NO 

aEPA November 1986. 
bAnalysis RequesVChain-of-Custody Record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
ID = Identification. 
MDL =Method detection limit. 
J.tg/kg = Microgram(s) per kilogram. 
NO =Not detected above the MDL. 
S =Soil sample. 
SVOC = Semivolatile organic compound. 

AU9-03NYP/SNL03:r5369.doc 3-9 840857.03.01 09/11/03 2:49 PM 



Table 3.4.2-4 
Summary of Building 6583 (DSS Site 1 096} 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory} 

EPA Method 8270a 
Detection Limit 

Analyte (Jlg/kg) 
Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo(a)anthracene 170 
Benzo{a)pyrene 170 
Benzo(b)fluoranthene 170 
Benzo(g ,h, i)perylene 170 
Benzo(k)fluoranthene 170 
Benzoic acid 330 
Benzyl alcohol 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chlorobenzenamine 330 
bis(2-Chloroethoxy}methane 170 
bis{2-Chloroethyl)ether 170 
bis-Chloroisopropyl ether 170 
4-Chloro-3-methylphenol 170 
2-Chloronaphthalene 170 
2-Chlorophenol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene 170 
m,p-Cresol 170 
o-Cresol 170 
Dibenz(a,h)anthracene 170 
Dibenzofuran 170 
1 ,2-Dichlorobenzene 170 
1 ,3-Dichlorobenzene 170 
1 A-Dichlorobenzene 170 
3,3' -Dichlorobenzidine 830 
2,4-Dichlorophenol 170 
Diethylphthalate 170 
2,4-Dimethylphenol 170 
Dimethylphthalate 170 
Di-n-butyl phthalate 170 
Dinitro-o-cresol 170 
2,4-Dinitrophenol 330 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 170 
Di-n-octyl phthalate 170 
1 ,2-Diphenylhydrazine 170 
bis{2-Ethylhexyl) phthalate 170 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of Building 6583 (DSS Site 1 096) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte (~-tQ/kg) 
Fluoranthene 170 
Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
lndeno(1 ,2,3-cd)pyrene 170 
lsophorone 170 
2-Methylnaphthalene 170 
Na~hthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitro-benzene 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodipropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1 ,2,4-Trichlorobenzene 170 
2,4,5-Trichlorophenol 170 
2,4,6-T richlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~-tg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a} 

Numberb ER Sample 10 Depth (ft} 
602763 6583-DF1-BH1-6.5-S 6.5 
602763 6583-DF1-BH1-11.5-S 11.5 
602763 6583-DF1-BH2-6.5-S 6.5 
602763 6583-DF1-BH2-11.5-S 11.5 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
MDL = Method detection limit. 
).tg/kg = Microgram(s) per kilogram. 
NO =Not detected above the MDL. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

Table 3.4.2-6 

{!.Lg/kg) 
NO 
NO 
NO 
NO 

Summary of Building 6583 (DSS Site 1 096) 
Confirmatory Soil Sampling, PCB Analytical MDLs 

August 1999 
(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte (J.tg/kg) 
Aroclor-1016 1.22 
Aroclor-1221 2.82 
Aroclor-1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor-1260 0.943 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
).tg/kg = Microgram(s} per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.4.2-7 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, HE Analytical Results 
June 1998 

(On-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 80953 ) 

Numberb ER Sample ID Depth (ft) (mg/kg) 
600431 6583-DF1-BH1-6.5-S 6.5 ND 
600432 6583-DF1-BH1-6.5-DU 6.5 ND 
600431 6583-DF1-BH1-11.5-S 11.5 ND 
600431 6583-DF1-BH2-6.5-S 6.5 ND 
600431 6583-DF1-BH2-11.5-S 11.5 ND 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND =Not detected above the MDL. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of Building 6583 (DSS Site 1 096) 

Confirmatory Soil Sampling, HE Analytical MDLs 
June 1998 

(On-Site Laboratory) 

EPA Method 8095a 
Detection Limit 

Analyte (mg!kg) 
2-Amino-4,6-dinitrotoluene 0.0066-0.13 
4-Amino-2,6-dinitrotoluene 0.0055-0.11 
1 ,3-Dinitrobenzene 0.0041-0.074 
2,4-Dinitrotoluene 0.0062-0.24 
2,6-Dinitrotoluene 0.0065-0.29 
HMX 0.0053-0.13 
Nitro-benzene 0.0052-0.17 
2-Nitrotoluene 0.0078-0.15 
3-Nitrotoluene 0.0011-0.15 
4-Nitrotoluene 0.0011-0.13 
Pentaerythritol tetranitrate 0.0075-0.34 
RDX 0.0097-0.18 
1 ,3,5-Trinitrobenzene 0.0066-0.11 
2,4,6-Trinitrotoluene 0.0057-0.29 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 

AU9-03rNP/SNL03:r5369.doc 3-14 840857.03.01 09/11/03 2:49PM 



I 
~ z 
8 
~ 
"' <0 a. g 

w 
I _.. 

(.11 

~ 
"' ~ 
0 w 
~ 

~ ..... s 
1\) 

~ 
"0 
s: 

Table 3.4.2-9 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, Metals Analytical Results 
June 1998 and August 1999 

(On-Site and Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 6010A/6020n471!7196Aa) (mg/kg) 

Record Sample 

Numbe.-1' ER Sample ID Depth (ft) Arsenic 

600431,602763 6583-DF1-BH1-6.5-S 6.5 4.7 

600432 6583-DF1-BH 1-6.5-DU 6.5 3.75 

600431,602763 6583-DF1-BH 1-11.5-S 11.5 5.2 

600431,602763 6583-DF1-BH2-6.5-S 6.5 5.4 

600431,602763 6583-DF1-BH2-11.5-S 11.5 4.7 

Background Concentration (Southwest Area 4.4 

Supergroup)c 
--- -- -----··--

Note: Values in bold exceed background soil concentrations. 
aEPA November 1986. 

b Analysis request/chain-of-custody record. 

cDinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

Barium Cadmium Chromium Chromium (VI) 

63 0.072 J (0.16) 6.2 ND (0.0599) 

44.8 J 0.206 J (0.522) 15.6 NS 

45 0.062 J (0.17) 5.8 ND (0.0603) 

62 0.068 J (0.17) 6.1 0.0601 J (0.2) 

78 0.19 6.4 0.0602 J (0.201) 

214 0.9 15.9 1 

J =Analytical result was qualified as an estimated value during data validation; see data validation report (Annex B). 

Lead 

4.7 

6.37 

5.3 

5.2 

5.3 

11.8 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
NS = No sample. 
S = Soil sample. 

Mercury 

0.045J(0.16) 

ND (0.0173) 

0.047 J (0.17) 

ND (0.044) 

0.058 J (0.16) 

<0.1 

I 

Selenium Silver 

0.35 J (1.2) NO (0.039) 

p.395 J (0.522) ND (0.031) 

ND (0.32) ND (0.042) 

ND (0.33) ND (0.044) 

0.34 J (1.2) ND (0.041) 

<1 <1 



Total Cyanide 

Table 3.4.2-10 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
June 1998 and August 1999 

(On-Site and Off-Site Laboratory) 

EPA Method 6010N6020/7196Af7471 8 

Detection Limit 
Analyte (mg/kg) 

Arsenic 0.149-0.65 
Barium 0.0166-0.54 
Cadmium 0.01 04-0.044 
Chromium 0.0365-0.76 
Chromium (VI) 0.0599-0.0603 
Lead 0.0339-0.33 
Mercury 0.0173-0.044 
Selenium 0.07-0.33 
Silver 0.031-0.044 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Total cyanide analytical results for the four soil samples collected from the drainfield boreholes 
are summarized in Table 3.4.2-11. The MDLs for the cyanide analyses are presented in 
Table 3.4.2-12. Cyanide (0.183 J to 0.186 J mg/kg) was detected in the sample collected at a 
depth of 6.5 feet bgs from borehole 6583-DF1-BH1 and in the sample collected at a depth of 
11 .5 feet bgs from borehole 6583-DF1-BH2. 

Radionuclides 

Radionuclide analytical results for the four soil samples and one duplicate soil sample collected 
from the drainfield boreholes are summarized in Table 3.4.2-13. No readings above the NMED
approved background activity were detected in any sample analyzed. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the four soil samples collected from the drainfield 
boreholes are summarized in Table 3.4.2-14. No elevated readings of gross alpha or beta 
activity were detected in any of the samples. These results indicate no significant levels of 
radioactive contamination at the site. 
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Table 3.4.2-11 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 'EPA Method 9012Aa) (mg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) Total Cyan ide 
602763 6583 DF1-BH1-6.5-S 6.5 0.183 J (0.48) 
602763 6583 DF1-BH 1-11.5-S 11.5 ND (0.132) 
602763 6583 DF1-BH2-6.5-S 6.5 ND (0.127) 
602763 6583 DF1-BH2-11.5-S 11.5 0.186 J (0.487) 

Note: Values in bold represent detected cyanide compounds. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J () =The reported value is greater than or equal to the MDL but is less than the 

practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND () = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 

Table 3.4.2-12 
Summary of Building 6583 (DSS Site 1 096) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Lim it 

Analyte (mg/kg) 
Total Cyan ide 0.131-Q.139 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/kg = Microgram(s) per kilogram. 
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Table 3.4.2-13 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
June 1998 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901.1 a) (pCi/g) 
Record Sample Cesium-137 

Numberb ER Sample ID Depth (ft) Result 
600433 6583-DF1-BH1-6.5-S 6.5 NO (0.0175) 
600432 6583-DF1-BH1-6.5-DU 6.5 NO (0.011) 
600433 6583-DF1-BH1-11.5-S 11.5 NO (0.0151) 
600433 6583-DF1-BH2-6.5-S 6.5 NO (0.0172) 
600433 6583-DF1-BH2-11.5-S 11.5 NO (0.0191) 

Background Activity (Southwest Area 0.079 
Superqroup )d 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
c-rwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
DU = Duplicate sample. 
ft = Foot (feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

= Error not provided for nondetected results. 

Errore 

--
--
--
--
--

NA 

Thorium-232 Uranium-235 
Result Errore Result Errore 
0.562 0.261 0.0647 0.0441 
0.591 0.0829 NO (0.0576) --
0.690 0.330 NO (0.0973) --
0.779 0.381 NO (0.109) --
0.640 0.297 NO (0.0538) --
1.01 NA 0.16 NA 

Uranium-238 
Result Errore 
0.702 0.216 
1.11 1.05 

0.955 0.308 
NO (0.350) --

0.771 0.239 

1.4 NA 



Table 3.4.2-14 
Summary of Building 6583 Septic System (DSS Site 1 096) 

Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Number!> ER Sample ID Depth (ft) Result Errore Result Errore 
600432 6583-DF1-BH1-6.5-S 6.5 9.22 3.1 19.1 3.67 
600432 6583-DF1-BH1-11.5-S 11.5 13.4 4.13 21.6 3.95 
600432 6583-DF1-BH2-6.5-S 6.5 10.9 3.39 16.7 3.67 
600432 6583-DF1-BH2-11.5-S 11.5 11.4 3.52 18.9 3.61 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
Cl"wo standard deviations about the mean detected activity. 
BH =Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate, equipment blank (EB), and trip blank (TB) 
samples. Typically, samples were shipped to the laboratory in batches of 20, so that any 
one shipment might contain samples from several sites. Aqueous EB samples were collected at 
an approximate frequency of 1 per 20 samples and sent to the laboratory. The EB samples 
were analyzed for the same analytical suite as the soil samples in that shipment. Aqueous TB 
samples were used for VOC analysis only and were included in every sample cooler containing 
VOC soil samples. The analytical results for the EB and TB samples appear on the data tables 
for the last site sampled in any one shipment, although the results were used in the data 
validation process for all the samples in that batch. 

To assess the precision and repeatability of sampling and analytical procedures, duplicate soil 
samples (designated 'DU') were collected and analyzed at on- and off-site laboratories for 
SVOCs, HE, RCRA metals, and gamma spectroscopy radionuclides. As shown in Table 3.4.2-3 
and 3.4.2-7, SVOCs and HE compounds in sample 6583-DF1-BH1-6.5-S and duplicate sample 
6583-DF1-BH1-6.5-DU were not detected. 

As shown in Tables 3.4.2-9 and 3.4.2-13, duplicate samples were collected from 
borehole 6583-VF1-BH1-6.5 and analyzed for RCRA metals and gamma spectroscopy 
radionuclides. The analytical results for the original samples and duplicate samples are 
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comparable. Differences in the results may reflect sample heterogeneity and not the presence 
of contamination. 

All laboratory data were reviewed and verified/validated according to either Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). In addition, SNUNM Department 7713 (RPSD 
Laboratory) reviewed all gamma spectroscopy results according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996). Annex 8 contains 
the data validation reports for the samples collected at DSS Site 1096. The data are acceptable 
for use in the NFA proposal for DSS Site 1096. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and 
extent of possible COC releases. There are no further data gaps regarding characterization of 
DSS Site 1 096. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for the Building 6583 septic system, DSS Site 1 096 is based upon 
the COGs identified in the soil samples collected from beneath the drainfield at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1096 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. 

VOC compounds that were detected in the soil samples included 2-butanone and toluene. 
Hexavalent chromium was detected in borehole 6583-DF1-BH2 at the 6.5- and 11 .5-foot depth 
intervals. Total cyanide was also detected in the soil samples collected from the 6.5-foot 
interval in borehole 6583-DF-BH1 and in the 11.5-foot interval in borehole 6583-DF1-BH2. 
No SVOCs, PCBs, or HE compounds were detected in any of the soil samples collected at this 
site. If a metal concentration exceeded the maximum background screening value or the 
nonquantifiable background value, then it was evaluated as a COG in the risk assessment 
process. Arsenic was detected above the approved maximum background activity for SNUNM 
Southwest Area Supergroup soils (Dinwiddie September 1997) in the four soil samples collected 
from the two drainfield boreholes. None of the four representative gamma spectroscopy 
radionuclides were detected above the approved maximum background activity for SNUNM 
Southwest Area Supergroup soils (Dinwiddie September 1997) in the samples at the site. 
Gross alpha/beta activity indicates no radioactive contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system drainfield at this site. Possible secondary release mechanisms include 
uptake of COGs that may have been released into the soil beneath the drainfield (Figure 4.2-1). 
The depth to groundwater at the site (approximately 482 feet bgs) precludes migration of 
potential COGs into the groundwater system. The potential pathways to receptors include soil 
ingestion, inhalation, or dermal contact, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex C 
provides additional discussion on the fate and transport of COGs at DSS Site 1 096. 

Table 4.2-1 summarizes the potential COGs identified for DSS Site 1096. All potential COGs 
were retained in the conceptual model and were evaluated in the human health and ecological 
risk assessments. The current and future land use for DSS Site 1096 is designated as industrial 
(DOE et al. September 1995). 
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Table 4.2-1 
Summary of Potential COGs for Building 6583 Septic System (DSS Site 1 096) 

Number of 
COCType Samplesa 

VOCs 4 
4 

SVOCs 5 
PCBs 4 
HE 5 
RCRA Metals 5 
Hexavalent Chromium 4 
C_yanide 4 
Radio nuclides Gamma Spectroscopy 5 
(pCi/g) Gross Alpha 4 

Gross Beta 4 

8Number of samples includes duplicates and splits. 

boinwiddie September 1997· 

COGs Greater 
than Background 

2-Butanone 
Toluene 

None 
None 
None 

Arsenic 
None 

Cyanide 
None 
None 
None 

Maximum 
Background 

Limit/Southwest Maximum 
Area Supergroupb Concentrationc 

(mg/kg) (mg/kg) 
NA 0.017 
NA 0.0015 
NA NA 
NA NA 
NA NA 
4.4 5.4 
NA NA 
NA 0.186 
NA NA 
NA 13.4 

NA 21.6 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mg/kgl 
0.0078 

0.00093 
NA 
NA 
NA 

4.75 
NA 

0.1246 
NC1 

Nc1 

NC1 
- -

Number of 
Samples Where 

Background 
Concentration 

Exceedede 
2 
2 

None 
None 
None 

4 
None 

2 
None 
None 
None 

~ .. 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetected 
results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities for gamma 
spectroscopy. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE =High explosive(s). 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated . 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, this is a realistic possibility only if contaminated soil is excavated at the site. Tbe 
major exposure route modeled in the human health risk assessment was soil ingestion for the 
COCs. The inhalation pathway is included because of the potential to inhale dust and volatiles; 
the dermal pathway is included because of the potential for the receptors to be exposed to the 
contaminated soil. 

No pathways to groundwater are considered, and no intake routes through flora and fauna are 
considered appropriate for either the industrial or residential land-use scenario. Annex C 
provides additional discussion of the exposure routes and receptors at DSS Site 1096. 

4.3 Site Assessment 

Site assessment at DSS Site 1 096 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex C 
presents the risk assessment performed for DSS Site 1 096 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1096 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1 096 were found to be insignificant, as no pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS Site 
1096. This section summarizes the results. 

4.3.2.1 Human Health 

Current and future land use for DSS Site 1096 is industrial (DOE et al. September 1995). 
Because organic compounds and metals are present, it was necessary to perform a human 
health risk assessment analysis for the site, which included all COCs detected. Annex C 
provides a complete discussion of the risk assessment process, results, and uncertainties. The 
risk assessment process provides a quantitative evaluation of the potential adverse human 
health effects from constituents in the site's soil by calculating the hazard index (HI) and excess 
cancer risk for both industrial and residential land-use scenarios. 

In summary, the HI calculated for the COCs at DSS Site 1096 is 0.02 under the industrial land
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The estimated 
excess cancer risk for COCs at DSS Site 1096 is 3E-6 under an industrial land-use scenario. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
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(Bearzi January 2001 ); thus, the excess cancer risk for this site is below the suggested 
acceptable risk value. There is no incremental excess cancer risk. Both the incremental HI and 
excess cancer risk are below NMED guidelines. 

In summary, the HI calculated for the COGs at DSS Site 1096 is 0.25 under the residential land
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COG risk (without rounding), is 0.05. The excess 
cancer risk for COGs at DSS Site 1 096 is 1 E-5 for a residential industrial land-use scenario. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
(Bearzi January 2001 ); thus, the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. There is no incremental excess cancer risk. Both the incremental HI and 
estimated excess cancer risks are below the NMED guidelines. 

Although the estimated excess cancer risk is slightly above the NMED guideline for the 
residential land-use scenario, a comparison of the maximum arsenic concentration (5.4 mg/kg) 
to both the background screening value (4.4 mg/kg) and the range of arsenic background 
concentrations (0.033 to 17 mg/kg) indicates that the maximum concentration is most likely part 
of the background population. In addition, the calculated incremental excess cancer risk is zero. 
Thus, considering the background screening value, the range of background concentrations, 
and the incremental estimated excess cancer risk, the maximum arsenic concentration is not 
indicative of contamination. There is no estimated excess cancer risk after the removal of 
arsenic from the risk assessment analysis, and therefore the excess cancer risk is below NMED 
guidelines. 

For the radiological COGs, none of the constituents had a minimum detectable activity or 
reported value greater than the corresponding background value; therefore, no risk was 
calculated. 

The summation of the non radiological and radiological carcinogenic risks is zero. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. It is therefore concluded that this site poses insignificant risk to 
human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological risk assessment that corresponds with the procedures in the EPA's Ecological 
Risk Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the 
NMED Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" 
(NMED March 1998). An early step in the evaluation compared COG concentrations and 
identified potentially bioaccumulative constituents (see Annex C, Sections IV, Vll.2, and Vll.3). 
This methodology also required developing a site conceptual model and a food web model, as 
well as selecting ecological receptors, as presented in the "Predictive Ecological Risk 
Assessment Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" 
(IT July 1998). The risk assessment also includes the estimation of exposure and ecological 
risk. . 
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All COG s at DSS Site 1096 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessment 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1 096 poses insignificant risk to human health under both industrial and 
residential land-use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because ecological results of the risk assessment summarized in Section 4.3.2.2 indicate that 
ecological risks at DSS Site 1096 are expected to be very low, a baseline ecological risk 
assessment is not required for the site 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analysis, an NFA decision is recommended for DSS Site 1096 for the following reasons: 

5.2 

• The soil has been sampled for all potential COGs. 

• No COGs are present in soil at levels considered hazardous to human health for 
either an industrial or residential land-use scenario. 

• None of the COGs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided above, DSS Site 1096 is proposed for an NFA decision 
according to Criterion 5, which states, "the SWMU/AOC has been characterized or remediated 
in accordance with current applicable state or federal 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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ANNEXA 
Septic Tank Sample Results 
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TABLE 10 

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA Ill AND COYOTE CANYON TEST FIELD 

SEPTIC TANK SAMPLING 

JlWt;DlNG.6583) 

SAMPLE NUMBERS SNLA004845, SNLA004846 

Parameter 

VOLATILE ORGANICS. 
Acetone* 

INORGANICS 
Oil and Grease 
Phenolics 

METALS 
Barium 
Copper 
Lead 
Manganese 
Silver 
Zinc 

RADIOLOGICAL 
Gross Beta 

·Not on total toxic organics list 

Project No. 301181.26.01 
FEG-88.027 

Results 

3500 

3.6 
0.2 

0.093 
0.32 

0.035 
0.076 
0.022 

0.22 

30 

Units 

J.LQ/1 

mg/1 
mg/1 

mg/1·· 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

pCi/1 



.-

Building 6583 
Area 3 

Sample ID No. SNLA008577 
Tank 10 No. NAN 

On July 28; 19912., a sludge sample was collected from the septic tank serving Building 6583. 
During review of the radiological data, no parameters were detected that exceed U.S. 
Department of Energy (DOE) derived con<;:entration guideline (DCG) limits or t)1e 
investigation levels (IL) established during this investiga~on. · 

AL/WP/6-93/SNL:R2792-7C/6 
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Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample 10 No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismuth-21 4 

Cesium-137 

Potassium-40 

Lead-212 

· Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 

AL/WPI6-93!SNL:R2792-7C[7 
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Results of Septic Tank Analyses 
~§ludge SaJTiple) \ 

'q~?,~ A~3 ' 

NAN ,, 

i?l?,§!fJ,~' :; 
SNLA008577 

Measured ±2 Sigma 
Concentration Uncertainty Units 

12 17 pCi/g 

25 36 -· pCi/g 

7 17 P.Cilg 

36 41 pCilg 

0 10 pCi/g 

32 41 pCi/g 

3 17 pCi/g 

22 45 pCi/g 

OE+02 I 3E+02 I pCi/L I 
0.125 0.0122 pCi/mL 

<0.0134 NA pCi/ml:. 

0.334 0.0598 pCi/mL 

0.0303 0.00579 pCi/mL 

0.0847 0.00982 pCi/ml 

0.379 0.0782 pCi/ml 

0.386 0.00375 pCi/mL 

0.00845 0.0609 pCi/ml 
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SEPTIC TANK CHARACTERIZATION 

SUMMARY TABLES OF ANALYTICAL REPORTS 

··.December 1995 
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Sandia National Laboratories 
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Department 7583 
Albuquerque, New Mexico 87185-1303 

Prepared by: 

IT Corporation 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF\~.QUEOUS SAMPLE 

Building 10: Biela 6sa3 . 
Sample 10 Number: 024391 

Date Sampled: 7-06-95 ' 
' 

Detection NM Discharge COA Discharge 

Parameter (Method) Result Umlt (DL) Limn& Umnl' Comments 

Volatlfe Organics (8260) (mg/L) (mg/L) (mg/L} {mg/L) 

Toluene 0.002J 0.010 0.75 TTO= 5.0 

. 

semivolatUe Organics (8270) (mg/L) (mg/L) (rirg!L) {mg/L} 

4,6·Dinltro-2·Melhylphanol 0.001J 0.050 NR NR 

Buty!benzytphthalate 0.003J 0.010 NA TTO = 5.0 

bis(2-Ethylhexyi}Phthalate 0.011 0.010 NR TTO"' 5.0 

Pesticides/PCBs (8080) {mg/L) (mg/L} (mg/L) (mg/L) 
-

Aldrin 0.00006 0.00005 NR TTO = 5.0 

Metals (601017470) {mg/L) (mg!L) (mg/L} (mg/L} 

Arsenic 0.0030J 0.010 0.1 2.0 

Barium 0.134J. 0.200 1.0 20.0 

Cadmium NO 0.005 0.01 2.8 

Chromium 0.0096J 0.020 0.05 20.0 

Copper 0.210 0.025 1.0 16.5 

Lead 0.0422 0.003 0.05 3.2 

Manganese 0.128 O.Q15 0.2 20.0 

Nickel 0.0161J 0.040 0.2 12.0 

Selenium NO 0.005 0.05 2.0 

Sliver 0.0294 0.010 0.05 5.0 

Thallium NO 0,010 NR NR 

. . 
Zinc 0.251 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

Miscellaneous Analyses (mg/L) (mg/L) (mg!L) (mgt!.) 

Field pH 
" 

7.9 pH units 0 ·14 pH units 6-9 pH units 5- 11 pH units 

Formaldehyde {NIOSH 3500) NO 0.050 NR 260.0 

Refer to footnotes at end of table. 

AU9-951WP/SNL:T3816·35/1 30.1455.221.07.000 12-8·95 4 
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Parameter (Method) 

Miscellaneous Analyses 

Fluoride {300.0) 

Nitrate + Nitrite (353.1} 

Oil + Grease (9070) 

Total Phenol (9066} 

Notes: 

RESULTS OF SEPTIC "tANK SAMPUNG 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

a New Mexico Water Quality Control Commission Regulations (1990), Section 3·103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M - maximum allowable concentration tor grab sample. 
s = Analyte detected in method blank. 
OL = Detection limit indicated on laboratory report. 
lDL = Instrument detection limit. 
J = Estimated concentration of analyte, between DL and JDL 
NO =-Not detected above DL indicated. 
NR = Not regulated. 
TTO =- Total toxic organics. 

AlJ9-951WP/SNL:T3816·35/2 301455.221.07.000 12·8-95 4:22pm 
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RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES 'OF AQUEOUS SAMPLE 

:std 6583 . 
Sample 10 Number: 024391 

Date Sampled: 7-06-95 

Parameter (Method) Result MDA Critical Level 

Radiological Analyses (pCV/... :t: 2"<~) {pCVL) (pCi/L) 

Gross Alpha (9310) 1.63± 0.73 2.19 0.97 

Gross Beta (9310) 40.5 ± 4.3 1.7 0.81 

Isotopic Analyses (pCV/... :1: 2-<J) (pCI/L) (pCVL) 

Tritium (908.0) -55.4 ± 54.0 92.8 45.9 

Uranium-238" 0.32±0.14 0.065 0.051 

Uranium-235/236• 0.027 ± 0.048 0.095 0.070 

Uranlum-234" 0.47 ± 0.18 0.079 0.058 

Gamma Spectroscopy" (pCVmL :t:2-o) (pCVmL). (pCVL) 

None detected above MDA NO various NL 

Notes: 
• New Mexico Water Quality Control Commission Regulations (1990), Section 3-103. 
• Isotopic uranium analyzed by NAS-NS-3050. 
'Analyzed in-house by SNUNM Department n15. 
MOA = Minimum detectable activity. 
ND = Not detected above MDA indicated. 
NL = Not listed: 
NR = Not regulated. 

AU9-95/WP/SNL:T381 6-3611 

NM 

-~ 

Limit' Comments 

(pCIIL.) 

NA 

NR 

(pCVL) 

NA 

NA sampled 7-13-95 

NA sampled 7-13-95 

NA · sampled 7-13-95 

(pCVL) 

NR 

301455.221.07.000 10-12-95 12:1 



ANNEX 8 
Data Validation Report 
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SF 2001-COC (10.97) 
Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARIWR No. 

Page 1 or 1 
5<4>orood .. (5-87) lnuo ARICOC- r~--G0043f- --~ 

Dept. NoJMall Stop: 6133 MS-1147 
ProjecUTask Manager: Mike Sanders 

Project Name: 101 Non-ER Septic Fields 

Record Center Code: ER/1295/DAT 
Logbook Ref. No.: 

Service Order No.: ~ 

Tech Area Ill -----
Room 

ER Sample ID or 
Sample Location Detail 

Case No.: 7223.230 
SMO Authorizalion._--,-~--,-----
Blll to: Sandia National Laboratories 
Supplier Services, Dept.----
P.O. Box 5800 MS 0154 

vo~~Lf 
'{(\~ ;~ Lf 

Parameter & Method Requested 

Special lnstructions/QC Requirements 

Sample Disposal 0Return to Client XDisposal by lab EDD XYes 0No 
Raw data package XYes 0No 

Turnaround Time XNormal 
.. ~- - -- -·~----'--" ·~·- u)W'" 96- \(§\ 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

2"d Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 

LAB USE 

Lab 
Sam pi 



SA:\lPLE Fl:"DI.'\GS SCMMARY 

Site: 

AR coc- 'Data Classification· l>v- 2-

Sam pi< I I 
DV I Frac~ion No. Analysis Qualifiers Comme:m 

~.2-/2"1~-(,5%>3 ~ r 7 "' .?9 _ , 7 _ .... 
., , ... (;, :1-c ;,u;l •-" 1''r!'c..h.-/ / .. ,..,.,, 

; 

I) I I~ f-.-/t,. b .... I, A- .o; :1 ,{.t.k~/ 
OPI- gfi!--(..!-S . 

tPI·8 . I~ 

qi(O-.S ... 2-
I I 

ci2- ~~.,s -&.5"ti 3 -

v 
i)f-l- b# I· '-. $ - S 

e.il'/~<15---t. ?~?-

v 
prJ -.BJ-1/- J/.5- S 

c: .il. - l~f$ - '~ 'is.$ -
'\/ 

j)F!- 31/l. • II. 'S-~ q -.lJ J; 

/ r;- J!_ - lit~ ~- ' f'Z; 3 - "f II ,_ fJt.;,/ ,., Pt ,.,.. ./ i'CU:s. ,./~v~lr:./ . a, I PFI - lf,l/) - (:, .5 -s 62.b0 tdv" ...,....<) ~ 'l.v 1-,.. '<:> ....... 

v c;,z - t).%- '> '61> -
I 

f;Fl- tf!l! - /I, .5- S 

cl<..- ~..~.,~- 6>~1:>.3 -

J PPI- ~H-2-&.5-S 

c;Q. -~~"is- 6S~3-

v f>P:I - Bi12- 1/ • .5- <::::. ,J..; -.:.- .J._; 

II 

II 

! 

Sample :\a. 'Fraction No.- This \·alue is locared on the Chain ofCusrody in t?e ER Sampie ld fie!d . 

. .i,.nalysis.- l'se valid test methods pro\·ided below or if the result applies to an indi\·idual a:-.alyte \Yithin a test method. 
use the .CAS number from the analytical data sheet. 

DV Qualifiers· The enrry will be taken from rhe Iisr of valid qualifiers and associated corr.:n~ms. If mher qualifiers 
nor on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Com menrs • Tnis is only to be used if a comment associated with the qualifier is not approFrin.re. needs modific:nion 
because of an unusual circumstance. or additional clarification is warramed. 

Test :'\lerhods- Anions_CE. EPA60!0. EPA60:0. EPA -.r;o l. EPAS0l5B. EPASOSl. EP . .l..S260. EP.:..S:260-\L3. 
EP.-\S:IO. H.-\CH_ALK. HACH_ 1\0:. HACH_\03. :-.tEKC_HE. PCBRlSC 

K<:\it!\\eJ b~: -~.::-{,..d-..._ Date: ~~~ IJ~ 
--------7~------------------- --------~~--~~--------------

ij 

I 
I 
li 

II 
I 



List of Data Qualifiers used in DataValidati~n and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control. Sample (LCS) do not meet acceptance criteria. . , , 

Al. Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

Jl The method requirements for sample preservation/temperature were not mit' for 
the sample analysis. The associated value is an estimated quantity. 

12 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria. 

Pl Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MS/MSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R 

u 

Ul 

UJ 

The data are unusable for their intended purpose (Note: Analyte may or may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

*This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. 



DOCUMENT AT ION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL1- DV1t 

Project leader for17 i?o)'6#0/ / Jl?;/o 5c,,dP(S Projecl Name lo/ Alo~t -tf4. s~e /.,-, r=;·~/J~ 

AR/COC No. b lJO f-3 / Analytical lab ~ ,l Ci_ 

111 Ills tables below, mark any infomJalion lhal is missing or incorrect and give an explanation. 

f.U ,-"loiiUIJ'IIt ... w-.V'tW--• -w•- -w•-n• -• odv Record --- ~, . 

Line Complete? 

No. II em Yes No If no, explain 

1.1 All items on COC complete - data entry clerk Initialed and dated ./ 
1.2 Container type(s) correct for analyses requested ./ 
1.3 Samele volume adeguale for II and ~ees of anallses reguesled ../; 
1.4 Preservallve correct for analyses requested / 

1.5 Custody records continuous and complete v 
1.6 Lab sample number(s} provided -;.;;r 
1.7 Condlllon upon receipt Information provided v -s-e- (! n..,,..,. .. +; .... < 

1.8 Tritium Screen data provided (Rad labs) NJ ~ ""I 111 

a..v ••••-•J•·--·----·-~-'"1 ··-r·-·~ 

Line Complete? 

No. Item Yes No If no, e]Cplaln 

2.1 Data reviewed, signature v 
2.2 Date samples received ./ 

2.3 Method reference number(s) complete and correct ./ 
2.4 Qualily control data provided (MB, LCS, LCD, Detection Llmil) v' 
2.5 Malrlx spike/matrix spike duplicate dataprovlded(if requested) / ;V-rrf r~t.v~k/ 
2.6 Narrative provided ./ 
2.7 TAT met ,...{,. tv/ff 

2.8 Hold times mel ./ 

2.9 All requested resull data provided ./ 

Based on the review, this data package is conwtete BYes 0No 

If no, provide : conecllon request tracking II and dale correction request was submilled: 

Reviewed by: . "'ln;..!/~7-_ Date: 1ftlfY Closed by: ___ _:,_ __ _ 

TO I' •J.I -11.1 
Hcv. I 
1\llachmcnl 1\ 

Novcmhcr I 1)1)S 

f/)~JI~f·95 

Case No: 7 :Z23. 2 ~ cJ 

SOG No. /'J/14 

Resolved? 
Yes No 

--

·--
--

' 

"Resolved? 
Yes No 

-- --
--- ..,._....__ .. 

-- --. . ·-·-· 
~·.·: 

Dnte· 



·1 ·· DATA QUALm' INDICATOR CHECKUST 
(DATA VERIFICA TIONN ALIDA TION LEVEL. 2-DV2) 

Project Name /O/ A/(),?- c/2 cf'~eh'( h't:>/ds Page 1 of 5 

Case Number 7 :z 3 3. -z3 o 
Sample Numbers ()'1/'f-72, ~·nf73. Df/"17'1, (')~/"1'7-5-

AR/COC No. 6oo '131 Analytical laboratory F,i!~t.. SDG No. t---!1'+-
AR/COC No. Analytical laboratory SDG No. 

ARICOC No. Analytical laboratory SDG No.· 

AR/COC No. Analytical laboratory SDG No. 

1 0 EVALUATION . 
Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

, ) Sample volume, container, and 
preservation correct? / 

2) Holding times met for all 
samples? / 

3) Reportrng units appropnate for the 
matrix and meet project·specific / requirements? 

4) Quantitation limit met for all 

~ 
ICVvocs d:;,.k./ S' X. ,A? ilt. .;,., ./ 

samples? / ?0<.. ""r~ c ~ v ... -1-e...tf 

5) Accuracy 
a) Laboratory control sample I accura.cy reported and met for 

all samples? 

b) Surrogat!l data reported and 
met for all organic samples I analyzed by a gas chroma-
tography technique? 

Reviewed by: 

Date: 

ALI2-94/SNL:SOP3044B.R1 



•I ·' DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATJONNALIDATION LEVEL2-DV2) 

Page 2 ot 5 

Item Yes No If no. Sample 10 No./Fraction(s} and Analysis 
. ·' .,.., 

I";~ .. n-A;o le;/. -=> (!) s~ r~ t.P.J r r~.../ c) Matrix spike recovery data 
7-f:J #or 

reported and met tor all 
D ..,r~s,oJr t:(~ /,"~:1, ~'" 6.;r~ ..... ~ .--s~. 

samples tor which it was ~ / 
requested? 

6) Precision No t$ (. dv.bh'c.,.k :5-t:t- 4 (,p 
a) Laboratory control sample JV/A C(,Het~ ~. precision reported and met for 

all samples? 

b) Matrix spike duplicate RPD 

v " 
( t2.JA?;>}.) ().,1'!>/_4, c(( t.-M:r5> /br 

data reported and met for all. A} tJ.u • ,;:t.,L /tl() .<i>b c .. ·4,,t..k/ 
samples tor which it was 7// I 

,.,. /vt4$ 

requested? v -ht vtJC:.!> So; .... u ,...$)) , () ?'- ., ... ~.> ~~~. 

7) Blank data (!) 111 RMJ .?.6 cit• k c:I~J > 117 b (_ 
a) Method or reagent blank data . 

l-1'11 i3 .. reported and met for all In 

samples? 

b) Sampling blank (e.g., field, k2> p:; f; ;f) 6 4n J. ~v'.b;m, ;;4-../ 
trip, and equipment) data / 

reported and met? v' 

B) Narrative included, correct, and . 

complete? / 

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each ·item. give 
SNUNM 10 No. alid the analysis, if appropriate. of all samples affected by the finding. 

d) ""'~;_,.;f) ~.., ,5 A{) -f /'?~ ..~ r-2~ , h "' r .r~ >.., /1-s £(.1-cr t' .r~,o 1 rr:c ../ 

·h /..6. B""' /U.6~1'fu/ ~.,;/-s;d, 4JC J/-/-1~ rCu~ *'~/hfsb. /AJ 

l.,> D i'V~ .s .:o lj-o ~ .. n4., 'd... C){ 1/-. ,' n. . 7 /.J .,.,., $!) h.,· r ,l'c;J t > 

Reviewed by: 7:: 

Date: 

ALI2·941SNL:SOP30448. R1 



DATA QUALITY INDICA TOR CHECKLIST 
. (DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 3 of 5 

2.0 COMMENTS CONTINUATION SHEET 

~r.Jb,-. ,' /h:_J . 

R . d ., <T=/J ~A-" 
evtewe by: -~7-"~_f",~ '---

Da1e: 9/.J/fr 

ALI2-941SNL:SOP3044B.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDAnON LEVEL2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/tractions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

~ 
.,A ~ . ' 

'!J, v 
I 

v t'f/7 "fY 

/ 
/ 
v 

.. 

QUALIFIERS: 

J • Estimated quantity (provide reason) 

8 • Contamination in blank (indicate which blank) 

P • Laboratory preeision does not meet criteria 

R - Reporting units inappropriate 

N • There is presumptive evidence of the presence 

of the material 

UJ • The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: 

Date: 

Al..l2·94/SNL:SOP30448. R1 

Q • Ouantitation limit does not meet criteria 

A • Laboratory accuracy does not meet criteria 

U • Analyte is undetected (indicate which analyte and 

reason tor qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



Contract Verification Review (CVR) 

Project Leader ...;A:...:·:...:R:..:o:.:yb:.:..::al~--------- Project Name Non ER Septic Systems Case No. 7223.230 

ARICOC No. 602763 Analytical Lab GEL SOG No. 9908918 ------------------------ -------------------------
In the tables below, marie any information that is missing or incorrect and give an explanation. 

-- - - ---- _·-

Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete- data ~ clerk initialed and dated X 
1.2 Container type(s) correct ror analyses requested X 
1.3 Samp_le volume adeQuate for I and types of anal~s requested X 
1.4 Preservative correct for analyses requested X 
1.S Custody records continuous aJ:l(l complete X 
1.6 Lab sample number(s) provided and SNI.. sample number( a) cross referenced X 

and correct 

1.7 Date samples received X 
1.6 Concition upon receipt Information provided X 

--- --- --- -- -.6 - -.-----

l.Wle Comi)lele? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s} complete and correct X 
2.3 QC analysis and acceptance limit&provided (MB, LCS Replicate) X 
2.4 Matrix spike/matriX apike dupficate data J>rovided(lf requested} X 
2.~ Detection limit& provided· POL and MDL{ or IDL), MDA and k X 
2.6 QC batch numbers provided X I 

2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in approPriate unils and usin_g correct significant !ig_ures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error} and tracer recovery NA 

{if applicable) reported 
2.10 Narrative provided X ,. 

2.11 TAT met X 
2.12 Hold times met X The equipment blank (aqueous) Chromium 6 hold 

time_(24 hours} was not met. 
2.13 Contractual qualifi.ers provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

-- - - - -·--s ·-· --- ..... 
Item Yea No If no, Sample 10 No./Fraction(a) and Analysis 

3.1 Are reporting units appropriate for the mO'ix .nd meet eon tract apec;ified or proj ect-.peciflc X 
requirllf1'1enta7 Inorganic:. and metlls reported •• ppm (mglliter or mgll<g)? Tritium reported in 
pic;ocuriea pr liter wilh percent moisture for soil aamples? Units consietant between QC samples 
and sample data 

3.2 Quantitation limit m.t for an sampkls X 

3. 3 1-a;url/ICy X 
a) Laboratory conU"ol samples accuracy reported and met for all Nmpln 

b) Surrogate data reported and met for all organic sampiH analyzed by a gn chromatography X Some PCB aurrogat. recoveries were elightly out. 
tech11ique s.. page 125 

c) Matrbc apike recowry data reported and met X 

3.o4 Pr.c;.iofl X RPO for PCB archlor 1260 -llighdy high. See page128 
a) Replicate sample pr.ciaion r~ and met for all inorganic and radiochemistry samples 

b) MatriK spike duplicate RPO data reported and met for all organic samplea X 

3.5 Blenk data X 
a) Method or reagent b'ank data reported and met for all samples 

b) Samp~ng blank (e.g., Cleld, trip, and equipment) data reported and m.t X I 

I 

3.6 ConVIICtual qualifiers provided: • J" • wtimated quantity; ·a· -analyte found in method blank X 
llbove the MDL f« or!Pnic or move Che POL for inorganic; ·u· · analyte undetected (results ar• 
below the MOL, IOL or MOA (radiochemical)}; 'H"·analysis done beyond the holding time 

3.7 Narrative addre .... planchet flaming for grcss alpha/beta X 

3.8 Narrative included, correct, and cofl1)1ete X 

3.9 Second column confirmation data provided for methode 8330 (high explosiws) and X 
PHticide'IIPCBa " 



Contract Verification Revlew (Continued) 

4.0 Calibration and Validation Documentation 
Item v .. No 

.-.1 GC.IMS (8200, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

•> lnstrumem run tog. provided X 

4.2 GCIHPLC (8330 and 80t0) NA 
a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) lnatrument run 1091 provided NA 

4.3 lnorganic:s (metals) X 

1) hltitl calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check aamp141 data provided X 

. d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.-i RadiocMmistry NA 
a) lnatnJment run logs provided NA 

-------- ---- - - ·- - - ·- ·--

Comnenta 

I 

' 
-

' 

--~--- -~-----



Contract Verification R,view (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. . Analysis Problema/CommentiiiReaolutiona 

048-404-002 Soil PCB PCB taU~Togate recovefte. -• tligtl11y out af aocept.anc;e Window. Sea paga 125 I 
048-41"'-002 Soil PCB PCB 800ogate r~veries -• aligh11y out of aoeeptance window S•• ~ 125 

048447-005 Wit« PCB PCB ..-rogate recoveri• ._... slightly out of acce~ window. SM P9 239 

048408..002 Water Cyanide Due to maCrix inttlrlerenoe, h MS wu not with-in window 

048446-005 Water Cyanide EB don.t outllide 1he 2-4 hotM' hold time 
~- -~ ---------- ---- ~---

Were defiCiencies u,.eaolved1 Ovea ~No 
Based on the review, this data package is complete. !'(Yes QNo 

repott or correction request number and date correction request was submitted: ____ _ 

Oate: ,///- 7- ff Closed by: __________ _ Date:. _____ _ 



High Explosives by Capillary Electrophoresis QC Check List 

Analyst: x~- tso.../~ Date: I{"'\ ("18 

_BMr Reviewer: ( ,·,~6- geaf 
ln ... rument Run Date:· .-, .., a.-...1) ., J 8 Instrument Run 10#: 

Instrument-related QC: 

'!'1) Did I CAL pass? 

(2] Calibration Slopes Correct? 

[3] Did bracketing CCV pass? 

Batch-related QC: 

[4] Did Surrogates Recover? 

[5} Did LMB Pass? 

[6] Did LCS Pass? 

(7] Did MS/MSD %REC Pass? 

[8) Did MSIMSD RPD's Pass? 

Sam le-related QC: 

{91 Analytes inside Calibration? 

l!igration Times? 

Yes(vr: .No[-1- . . ... and-aR-Pear500 Goefficients > 0.995 

Yes[v)""' No[ Are the slopes from the ICAL cut and pasted correctly into the CCV calculations? 

Yes[/ No[ Target analytes recovered 90-110%, bracketing CCV every 10 samples 

Yes[~No( ) 

Yes[v(' No[ ] 

Yes[~ No[ ] 

Yes No[ 

Yes[ lt"'No[ 

All analytes <POL. Must prepare and analyze 

at least one LMB with each balch. 

All analytes recovered 80-120%. Must prepare and analyze 

at least one LCS with each batch of up to 20 samples. 

All analytes recovered 75-125% 

Must prepare and analyze an MS and MSD with each batch. 

All analytes recovered less than +/- 20% 

Target analytes must be bracketed by calibration values or valid LRS. 

Are migration times reasonable compared to bracketing CCVs 

and batch related QC such as LCS and MSIMSD? 



, 

QC SUMMARY HE-026 

MEKC 

HE-026 

7/7-B/1998 

soil 

ANAL YTE LCS/LCSO 

HMX 4.0 NO 4.2512 4.0524 106 101 5 
1,3,5-TN8 4.0 NO 4.0195 4.1143 100. 103 2 
RDX 4.0 4.1045 105 103 3 NO 4.2145 
1,3-0NB 4.0 NO 3.8452 3.8250 96 96 < 1 
NB 4.0 NO 3.5779 89 91 
TNT 4.0 NO 4.7846 120 117 4.6780 2 
PETN 4.0 NO 4.7386 118 107 4.2740 10 
2,4-0NT 4.0 NO 3.6172 3.6723 90 92 2 
2,6-0NT 4.0 NO 4.1203 4.1366 103 103 <1 
2-NT 4.0 NO 3.5722 3.5903 89 90 <1 
4-NT 4.0 NO 3.5688 3.6837 89 92 3 
3-NT 4.0 NO 3.8699 3.8021 97 95 2 
2-A-4,6-0NT 4.0 NO 3.9143 3.9276 98 98 <1 
4-A-2,6-0NT 4.0 NO 4.0447 4.0398 101 101 <1 

ANALYTE 

HMX 4.0 ND 3.8002 4.0390 95 101 6 
4.1999 102 1,3,5-TNB 4.0 ND 4.0767 105 3 

RDX 4.0 NO 4.0185 4.1080 100 103 2 
1,3-DNB 4.0 NO 3.8006 3.7859 95 95 <1 
NB 4.0 NO 3.4238 3.5684 86 89 4 
TNT· 4.0 NO 4.2839 4.7454 107 119 10 
PETN 4.0 NO 4.8293 4.6631 121 116 4 
2,4-DNT 4.0 NO 3.6548 3.7916 91 96 4 
2,6-DNT 4.0 NO 3.8920 4.0534 97 101 4 
2-NT 4.0 NO 3.4723 3.5355 87 88 2 
4·NT 4.0 NO 3.4638 3.5995 86 90 4 
3-NT 4.0 NO 3.6978 3.7778 92 94 2 
2-A-4,6-DNT 4.0 ND 3.9379 3.8797 98 97 1 
4-A-2,6-DNT 4.0 NO 4.0385 4.1587 101 104 3 

·=·=: i=.CdMME:Nf== := 19806-600431-05,-06,-07 and -08 9806-600402-05.-06,-07 and -08 9806-600443-05,-06,-07 and -08 

9806·600422-07,-08,-09,-10,-11 and-12 

MS/MSO OC LIMITS LCS OC LIMITS 

HMX 75-125 20 HMX 80-120 
1,3,5-TNB 75-125 20 1,3,5-TNB 80-120 
RDX 75-126 20 RDX 80-120 
1,3-0NB 75-125 20 1,3-0NB 80-120 
NB 75-125 20 NB 80-120 
TNT 75-125 20 TNT 80-120 
PETN 75-125 20 PETN 80-120 
2,4-0NT 75-125 20 2,4-0NT 80·120 
2,6-0NT 75-126 20 2,6-0NT 80-120 
2-NT 75-125 20 2-NT 80-120 
4-NT 75-126 20 4-NT 80-120 
3-NT 75-125 20 3-NT 80-120 
2-A-4,6-DNT 75-125 20 2-A-4,6-0NT . 80-120 I 
4-A-2,6-0NT 75-126 20 4-A-2,6-0NT I 80-120 

PEER Review ~&~~ 
Q.t)(!_..,_ b ~0 l}Ot.- (ooD<.f-

~ ·-~ 



SURROGATE RESULTS SUMMARY 

-- !· .. ·····'·.• ·'·: -N'fgtfiodL':\.\ ._ .. •_ •. i_ •.• _\IMEKC SOIL 
~ .. ·.·.·.· .·.·. ·:·;···: :-:· .·:-:-:· ·:-·-:-: ·:.;.· .. · -:- ..... ·. -

LMB SOIL 105 120 7/7/98 HE-026 
9806-600431-05 SOIL 100 97 7/7/98 HE-026 
9806-600431-06 SOIL 99 98 7/7/98 HE-026 
9806-600431-07 SOIL 98 91 7/7/98 HE-026 
t9 806-60043 LOB- ... -··· -SOIL ···1-02 102 .. 7l7isa-- HE-026 
LCS SOIL 99 96 7/7/98 HE-026 
9806-600431-06MS SOIL 104 111 7/7/98 HE-026 
9806-600431-06MSD SOIL 95 97 7/7/98 HE-026 
LMB 2ND DAY SOIL 94 92 7/8/98 HE-026 
LCS 2ND DAY SOIL 99 96 7/8/98 HE-026 
9806-600402-05 SOIL 98 94 7/8/98 HE-026 
9806-600402-06 SOIL 98 96 7/8/98 HE-026 
9806-600402-07 SOIL 94 93 7/8/98 HE-026 
9806-600402-08 SOIL 98 99 7/8/98 HE-026 
9806-600443-05 SOIL 97 99 7/8/98 HE-026 
9806-600443-07 SOIL 101 101 7/8/98 HE-026 
9 806-600443-06 SOIL 98 99 7/8/98 HE-026 
9806-600443-08 SOIL 99 98 7/8/98 HE-026 
9806-600422-07 SOIL 99 100 7/8/98 HE-026 
9 806-600422-08 SOIL 104 105 7/8/98 HE-026 
6806-600422-09 SOIL ·- ... 97 -·--- -· 98 7/8/98 HE-026 
9806-600422-1 0 SOIL 98 98 7/8/98 HE-026 
9806-600422-11 SOIL 104 99 7/8/98 HE-026 
9806-600422-12 SOIL 99 100 7/8/98 HE-026 

. 
c 

AREA 

·· ··· ·· . Soil" •=····.···· 

·:'.9.Cdr:Oit~·· 
78-147 

Pf:tR. Rfwiew 
B\l; (q~ 

v..---



? lo9~ 
SF 2001-COC (10-117) 

S<.opo<Sodes (~81) laeuo 

Internal Lab 
Batch No. 

Dept. No./Mall Stop; 6133 M S-1147 

ProjecVfask Manager: Mike Sanders 

Project Name: 101 Non.:ER Septic Fields 
Record Center Code: ER/1295/0AT 
Logbook Ref. No.: 

Service Order No.: 0526 

Tech Area Ill -----
Room 

ER Sample ID or 
Sample Location Detail 

RMMA es XNo Ref. No. 

sW"" / 

Page 1 of 1 ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SAR!WR No. AR/COC-I-60043-2 I 

Contract No.: AJ-2480A 

Case No.: 7223.230 ~ /7 
SMO Authorization~ i/ 
Bill to: Sandia Nati~bOratOi'ie 
Supplier Services, Dept.:-----
P.O. Box 5800 MS 0154 

Parameter & Method Requested 

Special lnstructions/QC Requirements 
EDD XYes 0No 
Raw data package XYes 0No 

LAB USE 

LGb. 
Sam pi 

0 

Origlr ~'1 Accompany Samples, 
boratory Copy (White) 

1st Copy To Accompany Samples. 2nd Copy SMO Suspense Copy 
(Yellow) 

3'd Copy Field Copy (Pink) 
Return to SMO (Blue) 

~ 



SAMPLE FINDINGS SUMMARY 

ARICOC· Data Classification· 

Sample/ DV 
Fraction No. Analysis Qualifiers Comments 

~A -12.'i.S-G:)8J-Or 75" oq- 2... ~0J:::!ht: , _ _t_I-J:((,qif/e. < t2 QL ., < 70 y 6/Av~/v<. 

V 6111 -G ~-- SD C,..,et:/. tf(/)Un l,~ . .-.viJ . (\ - rc. V !{f .D :. 1 O?. ;'f- { r. 2:.r-"yA'y) 

{;f l2'fS-6s-&J·IJrl 78-9.3-3 CC-V r\PO =- 50.'-f 
J f3Hf-(,.5"-)f> cz.-b<.,(tr; ..... o"'e.) us 

Cl'{ /L"f.S"-GS73·£JH 6 7-6 '1-1 
V {]H!-6'~·.50 . (qu:.-{D.-.e:.) us 
~X/~9~3-0F/- 12-0 -IC. -7 LAs CCV r{t7D > z.v 

V rJH 1-6. 5" -.5 { Cr/1 t;'ft ;"a u:.nc.) {C t/ ~ ~ < . 7 D 

!; " 
.. .. 

\.; d!tl-1/..s--J 

II 
,, '• .. 

1\./ 13/12 -b.;;--..5 

V Bf/2 - !l :;--.5 
[t1-J<-. .ft.)--6s-&J

v !)F 1- 61-J I -6 .S5"D 

,, 

" 

v 
,, 

J 
\I 1 'i Yt -97-G 

( /-lq) 
7!0%L) 

J 
Sample NoJFraction No.- This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method, 
use the CAS nwnbcr from the analytical data sheet. 

-
DV Qualifiers .:The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081,. EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK., HACH_ N02, HACH_N03, MEKC_HE, PCBRlSC 

Roviewedby:,.&~---=-1 /_; ___ , /_?....:..? ______ _ 



.) jj( 
j ;n 

Internal lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Puge 1 of ~····' 

AR/COC I 602763 I 

fJ ll I c; I N J\ I. 

~i!SH~!i-poZ- f!40Jli.IAfPZI(f&'>-lJfl-lftNt~ .5.Hif" mttpiH'ttt ow11 :> IIIU=flXJ""fl ;tt 1 Lm l.,rt 1n12, ktv,Lfl7~~ 
, wnsJb -oo' IMC!I'afM:l!J?IM'OfHIH·p5p ceu-r Ncttr•f7'7'1 012!J_1 _, lttk l'il2rll ) L... 1 kl\ 1 _,It:'" uo..:. . .,.\~ 

~, ... nfJIO vv• J"U'NJ./J/II(,l,)l,l"lryllnwt.IP-lf·J "'DfT ""f'J"""'Hll ,....,,_ ,- JUl... rv"'\1'!11 ~I ~ .. 1·-'lX I·:-- I 

D~ gJq o '-7 '? /") 



Analysis Request And Chain Of Custody (Continuation) 

.. 
' 

0 H I f ~ I 1\1 1\ I. 

1)rft> 

AR/COC-

l ah use 
Lab 

• p"I•'t'-A_<:&Z,..~VV·UtJ-p/t7::YY"YjiU•t llll'.a f.I"H'flkl'•"·"'- lrrn jL.i.lJm'.l..., '-'"""I ~rr=: I ur• II'-<'\/ '="v ._.,""' Ill 

i FD Q'l!ZtW:VO qpwu wjvn :»u nv:tJIU 'n' 1' •' c= tf"W! ~ t.:ll'::'l c1 IC' ':7' p-:11 1n1 1 'l ~ 1 "" " 1 vn 1 v ';;', 3 . • ,_ 

4 



f) I' 1 l1 l H !\ I 
Analysi-s Request And Chain Of Custody (Continuation) 

• p:t<J,Ik l!Jkf''LV.L..Jti1 L~"f -•w& -p•&tf= ..,._.J-l'L!-L~f''"'n-1 VI~' I v l.aJ..L.-tk!V~lj 1,- 1 "-',. 1 ..... ,, I' vy .._,,, ----. ,. -= 

•tV:Jilhl u'1"'j1VIY .. ei!'IL.ll .... ,,-. Wl!d .. ..,~l'"·'" r'"'MCI IV'-'ll _, f~' ........... 'n:l 1'- I v·n ,_.,...~I \<"H "'-...-~, .. ..._,\V J.-

' r),p:u, ""'"!..Y.:"" kN' 141'1 -ur• -v··· ·v-v ~~~f.I'Nd' I IV,(V'_::::...__'~~~--·-----l - I I I v r·· I v l.( '>< - JJ. 

t JJl..l+til-CJUL 111-"1. 1 'f"l,' 7 il ~.JU ~ 1.1111 ~P--, p ::r ,- • I'Y 1 a 1'1 rwf 1 uw~l ..,... l~l .. loiLp~m~ 1 L ._ 1 -..- o 1 t..H • 1 • ~ ...._,.. ~• ""',. t 1 

\ J.l i! ,-,' ''W! 

'tr\1111-VLJ'"'U-'~1'='''.',.)-,~r· 11111 •• - I.::.....L.f-l-~cv·n fli.L.e!l I 'tF.b'lf - f.u..a..L-I"•"'m'l r- I-· f--!::.U--I'"><JK. -~u '==',- OJ}-: 

~J.CUPl"""·A-'..JI~.'"''4,'7.J '"'" ytu 11 _:--nprop-lw"'=l PJ',..,II I' ........ I.LlU.:L...f--L.......J ,...., .l'mvql-_'' I ..... " I''!'""' \-'liL"<J'"· 1 ,_: 

... 

(j l"b 1// 1 ( 

0 4 'b 1fl(3 > 10 

(;\LI ~ tt52 

lab usa 
lab 



SAMPLE FINDINGS SUMMARY 

ARJCOC: ~ 02. 71~ ? Data Classification:~~c./ ~.3:~ 
Sample/ DV / 

Fraction No. Analysis Qualifiers Comments 

c 1--

H/1-or L, ak r ~e. 

Sample No./Fraction No.- Thls value is located on the Chain of Custody in the ER Sample ld field. 

Analysis- Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods- Anions CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK~ HACH_ N02, HACH_N03, rviEKC_HE, PCBRISC 



General Chern. SAMPLE FINDINGS SUMMARY 

COC: 602763 

-c» 
I 

0> 
N 

I 
0 
~ .. 
10 
cO 
:c. 

it)' E I 
N :::;) 
....- ·e ,..!. 
1.1) e 
'-' 'fi <I) 
-o -·a c: 

Q) 
<tl co ~ > 
-a <tl 

)( 

Sample Number - Q) 
.8 .c 

M0146/M0235!T 40-DF1-BH1-5.5-S JB 
M0146/M0235/T 40-DF1-BH1-1 0.5-S JB 
M0146/M0235/T40-DF1-BH2-10.5-S JB 
B6583-DF1-BH1-6.5-S JB 
B6583-DF1-BH2-11.5-S JB 
B6584W-DF1-BH2-5-S JB 
B6584W-DF1-BH2-1 0-S UJA2 
B6584W-DF1-BH2-1 0-DU UJA2 
B6584W-DF1-BH2-1 0-MSDS UJA2 
B6584W-DF1-BH3-5-S UJA2 
B6584W-DF1-BH3-10-S UJA2 
M0231/234-DF1-BH2-5-S UJA2 
M0231/234-DF1-BH2-1 0-S UJA2 
M0231/234-DF1-BH1-5-S UJA2 
M0231/234-DF1-BH1-1 0-S UJA2 
T12/T421T43-SP1-BH1-14-S UJA2 
T12/T421T43-SP1-BH1-19-S UJA2 
T121T421T4J..SP1-BH1-19-CR UJ2 



SAMPLE FINDINGS SUMMARY 

Site:~-(/{~&. 
ARICOC: .td/2-7~3 Data Classifi~tion: a UCJ' /1 f '(. 

Sample/ DV ._) . 
Fraction No. Anal _}Sis Qualifiers Comments 

1' I ~(r'f~(_T'fJ -Sfl- c F'/T &'08 2. us /0<.../ Sc,rv-'j.:~t.e. ~~ (3111- tr- Pct:J 
PG.B 

l;fl\0 I"'' '/HO'Z.ll" /TW /1roc.lcr 101 6 /~ oF '-~ ~'r~~ -A,fZ>. 
- I>PI-i!.tf 2- s.-; ·!:. J 1"2.67L1- IJ-2-

Sample No./Fracdon No.- This value is located on the Chain of Custody in the ER Sample Id field 

~alysis -Use vaJid test methods provided below or if the result applies to an individual analyte '""ithin a feSI·mcthod. 
use the CAS number from lhe analytical data sheet. 

DV Qualifiers- The enuy will be taken from the list of valid qualifiers and associated comments. If other qu;~liiiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list 

Comments- This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test ¥ethods • Anions_CE, EPA6010, EPA6020, EPA7470/l, EPA8015B, EPA8Q81. EPA8260. EPA8260-M3, 
EPA8270, HACH_ALK. HACH_ N02. HACH_N03, MEKC_HE. PCBRJSC 

Reviewedby: ~~t~: /~??" 
~ ~---· ----~~-L~--------------------



DATA VALIDATION SUMMARY: 

SITE/PROJECT: fVo"'-{ If'¥ c CASE II: Z 2. ZJ . Z..J 0 
ARCOC II: t2a2 ;?h:J 
LABORATORY: C--E L I 

II OF SAMPLES: 'f ~ MATIUX: ___..S..LJc2-...a..? -1-~------
LAB SAMPLE IDs:-~....-----.-----:::--------

99(X8/X' - co~ _ t"J,.,,,_ - Y6 
LABORATORY REPORT II: _ ___,7:._"<ft...:iP$9::..=.L.L/1l--------

1. HOLDING TIMES/ 
PRESERVATION 

2. CALIBRATIONS 

3. METIIOD BLANKS 

4. MS/MSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

9. 

10. 

II. 

12. CARRIER/CHEM 
TRACER 
RECOVERIES 

13. OTHER QC 

,/ 

V' 
-
v 

./ 

./ 

CHECK MARK (...j)- ACCEPTABLE 
J - ESTIMATED 
I I - NOT DETECTED 

.,/ 

./ 

./ 

/ 

/ 

SHADED CELLS -NOT APPLICABLE 
UJ- NOT DETECTED, ESTIMATED 
R - UNUSABLE 

REVIFWEI> IW -, DATE:~ 

B-2 

/ ../ 

v' !/" 

513 ._./ 

()Sfl / 

./ / 

/ 

I 



DATA VALIDATION SUMMARY: 

SITE/PROJECT: Not1""{ /f~pc._ CASE#: 7U!..J. 4.10 #OF SAMPLES: ~ MATRIX: 4'G%U00 
ARCOC #: «? 0.2, 2{2.}_ LAB SAMPLE IDs: T 
LABORATORY: (CG --:::"r:-<:t:-0.--,18"""'. ct;;:=;-y-:-:g"~-~-.. ~--=-7---=t::.=. h,-r:-.....-..-_---.~-=-~-:----
LABORATORY REPORT II: 9.if019fX_ 

2. CALffiRA TIONS I vi I ./ I I I I I ./ I I / 

3. METHOD BLANKS l 
v I I ~ I I I I I v 

I I 
/ 

4. MSIMSD I - I I - .,/ ./ 

5. LABORATORY 
CONTROL SAMPLES 

c/ / / I I / 

6. REPLICATES IIIIIIJI1i!: ~ri:;.i:~~1~[~1~m!li iJ~itl~iit~~:~~\~1~~;!: ~~ilrl~!~i:~~~~~!· / I I ./ 

7. SURROGATES ./ 
-., 

9. 

10. 
CHECK SAl 

II. ICP SER.W.. 
DILUTION . 

12. CARRIERICHEM 
TRACER 
RECOVERIES 

13. OTHERQC I - I I I I I : I I J' I I .; 

CHECK MARK (..J)- ACCEPTABLE SHADt:D CELLS -NOT APPLICABLE 
J -ESTIMATED UJ- NOT DETECTED. ESTIMATED 
\J- NOT DI·TECTED R- UNUSABLE 

REVllcWI:DUY....,.~~~--- OATE: ///107 

-2 



Memorandum 

Date: 11/05/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602763 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908918 

See attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (total 
cyanide EPA9012, hexavalent chromium EPA7196). All components were successfully analyzed. 

Qualifications were applied to CN sample results due to blank conta.-nination and failure to me~t matrix 
spike sample acceptance criteria. 

Qualification was applied to a Cr6+ sample result due to exceeded holding time. 

Holding Times 

The CN samples were analyzed within the prescribed holding time. 

The Cr6+ equipment blank sample was received 2 days and analyzed 3 days after the prescribed 24hr. 
Holding time.--Sample-results wer-e--UJ2-qualifietl- ------ -------

Calibration 

Initial and continuing calibrations niet QC acceptance criteria. 

The Cr6+ method blanks and equipment blanks were free of target analyte above reporting limits. The 
Cr6+ equipment blank result was previously qualified UJ2 (see Holding Times section above). This 
qualification bas no affect on soil sample data quality. 

Several samples exhibited CN at less than 5 times the associated method blank value. These sample 
results were qualified JB. See attached Sample Findings Summary. The CN equipment blank was free of 
target analyte above the reporting limit. 

Matrix Spike Analysis 

The CN matrix spike associated with several soil samples failed to meet recovery acceptance criteria 
(low). These sample results were qualified UJA2. See attached Sample Findings Summary. 



The Cr6+ matrix spike sample analyses met QC acceptance criteria. 

Laboratory ControiiLaboratorv Control Duplicate Samples 

The Cr6+ LCS/LCSD samples met QC acceptance criteria. 

One CN LCS result was not reported. but the associated LCSD was acceptable. No sample results were 
qualified. 

Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria. 

OtherQC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



GENERAL CHEMISTRY: 

SITE/PROJECT: IV:=~~ &fa!:>~ 
LABORATORY:~~~~-~-~--~
METI-IODS: fr2fe,/ C Cc Gt 

? 

QCI CAS II ICV CCV JCB Analytt 

~!clt- :r 1 ~t 1;-.,'f" ,/ ./· ;1;~ 

C:::r't- l "~{:{~~ v v "/4 

Comm~nts: 

ARCOC#: G02763 
LABORATORY REPORT#: Cf909113 

CCB 
Method LCSD LCSD MS MSD 

. Blanb !..CS RPD 
,./a (). I'} I .,/'I. a/ .,/ §_7.1 1'1_{'1_ 

r<tfa ....... II"' ./ ,/ v "I tilt 

MSD REP Serial FieldDup Equip. Field 
RPD RPD Dilution RPD BlkJ BlkJ 

"I '1 ,/' "~It:, "" "" "~Ia 
"lr, ./ "/c, v iuS~ ,I~ 

3lc."l< 6'fJ~I.( 6 tJI'II{, IJ~~l:Jtr-c} ..,•['"'h x..-,..,ol(:> -0~ ~ I~ I~ I~ I~ 1 ~ l-~ l. L.J ~'IJ l- 6 . a// b~ 6/J...~ 0/:. 

1- (V'0 L.C& O.C..blf~'f.->'1./f~"rAt-ecivt'CA -'f1. /111 ot'kr U.S OJ< 

J /YI .> O.C 6'1 3660 c"'/'!. fhs,oc.iu lui ~·t:'h ~q,-,p/e..> -z.~ l-'1_., J~ 3 -:_s'1_, 1~ J~ '1~ t.t l;,· c.1 ~ 'It,, /9-1 I o/7'-e.f/??J tJk_ 

REVIEWED BY: 
/,;/ 

DATE: / 5/'99 
' 



Memorandum 

Date: 11/05/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602763 
Case: 7223.230 
Laboratoty: GEL 
SDG: 9908918 

See attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8270, PCB EPA8082). All compounds were successfully analyzed. 

No qualifications were applied to VOC sample data. 

Qualifications were applied to PCB sample results due to failure to meet acceptance criteria for surrogate 
recovery, and lack of positive target analyte result confirmation. 

Boldin~: Times 

The samples were analyzed within the prescn'bed holding times. 

Calibration 

Several VOC CCVs had greater than 20% and less than 40o/oD. Since all other QC acceptance criteria 
were met for these analytes, no sample results were qualified. 

The PCB laboratory case narrative states that several Aroclors failed to meet CCV acceptance criteria. 
For the purposes of data validation, only the CCV results of Aroclors 1016 and 1260 are assessed. The 
CCV for Aroclor 1016 analyzed on 9/4/99 at 1213 (associated with several field samples) had greater than 
20 and less than 40%D. No sample results were qualified. 

No target analytes were detected above the reporting limit in the method, equipment, or trip blanks. 

The results for the PCB equipment blank were qualified UJ (see Surrogate section below). This 
qualification has no affect on the data quality of the associated PCB samples. 

Surrogates 

All VOC. 1rurrogate recoveries met acceptance criteria 



The recovery for DCB in samples B6584W-DF1-BH110-S and M023l/234-DF1-BH1-10-S was slightly 
19w. The samples were not reexti~ted, but were-reinject-ed with--similar-results:--Sample-results-were-not ..... 
qualified. 

The laboratory case narrative states that DCB recovery was low for samples Tl2ff42ff43-SP1-BH1-14-S 
and Tl2ff42ff43-SP1-BH1-19-S. The results report pages for these samples indicate that surrogate 
recovery acceptance criteria were met. Sample results were not qualified. 

Surrogate recovery was low for sample T12ff42ff43-SP1-GB1-19-PCB (EB). Results for this sample 
were qualified UJ. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

Matrix spike sample analysis for soil VOC and PCB met acceptance criteria. 

No matrix spike samples were analyzed for aqueous VOC or PCB. No sample data were qualified as a 
result. 

Internal Standards 

All VOC internal standard QC acceptance criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

VOC LCS!LCSD samples met all acceptance criteria. 

One soil PCB LCSD failed to meet acceptance criteria (high) for recovery and RPD. All associated 
sample results were non-detect, with the exception of sample M0146/M0235ff40-DF1-BH2-5.5-S, Non
detect sample results were not qualified; no further qualifications were applied to the positive sample 
result (see Confirmation section below). 

Confirmation 

Sample M0146/M0235ff40-DF1-BH2-5.5-S exhibited a positive result for Aroclor 1260. The reviewer 
could find no explicit evidence of secondary column confirmation of this result.. This sample result was 
qualified J. 

OtberQC 

No field duplicate samples were submitted for VOC analysis in this SDG. 

PCB field duplicate analysis met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



VOLA TILE ORGANICS: Page 1 of 2 
SW-846- Method 8260 

SITE/PROJECT: IVoll-[lf c¥6£:... 
LABORATORY: c.c;L 

Comments: 

ARCOC#: 002..763 Cit:(• 
LABORATORY REPORT#: 9 9089;£> 

REVII:WED B~~-====== DATE: '1"s-lr~ 

B-l! 

·,:-:-;::::::::::::::::::·-·-· ::.:.:-~:. 
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VOLATILE ORGANICS: Page 2 of2 
SW-846 - Method 8260 

SITE/PROJECT: ARCOC #: . ~02-7,63 a;.. 
LABORATORY: LABORATORY REPORT#:-------

---- ---- ----

Sample SMCl 

.. 

/ 
, / 

/ 
/ 

/ 
/ 

SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

-- -- ----~--

SMC2 SMC3 IS !-area IS l-RT 

.7 

h IL / 
IJ I / 
\. v 

/ 
/ 

IS 1: Bromochloromethane 
lS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-dS 

/ 

IS 2-area IS 2·RT IS 3- area IS 3-RT ! 

I ---~ J 

----
-------

I 
v i 

I 

I 
I 
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VOLATILE ORGANICS: Page I of 2 
SW-846- Method 8260 

SITE/PROJECT: fVo~~t &yr6te 
LABORATORY: C:£ L 

Comments: 

::;.::::::: . ;:::::.:::::::::l:"::·::;i:~:::::::. 

REVJEWEDBY~~~DATE' 

B-H 

LCS 
RPD 

·:~:;;:::;.:-

MS 

.,.",m,,,,,, .. 

~7 



PCBs: 
SW846 • Method 8082 

SITE/PROJECT: flo11-{~ ~t.C.. 
LABORATORY: GLL_ 

Name CAS# 

< 

PCBs 
Aroclor-1016 12674·11-2 
Aroclor-1221 11104·28-2 
ArocTor-1232 1114-16-5 
A roc lor-1242 53469-21-9 
Aroclor-1248 12672-29-6 
Aroclor-1254 11097-69-1 
Aroelor-1260 11096-82-S 

ARCOC #: 6oz 76 .J E.O; I 
LABORATORY REPORT#; <f905?9/_._.8,______ 

Calib CCV Method LCS Intercept 
RSO/R' RPO Blks 

LCS LCSD llPP MS MSD 

<20%/0.99 <20% 20% 

"" .;' 1'2.}~ ./ ./ ,,.,. 'lll ./ /_ 

~ '-- .a. .I ! I ~2.~:- 3t.li ./ ,./' 

Sample SMC -5MLRT Sample SMC SMCRT 
%REC %REC 

-l't '-~'·' ()C. I~ 
• l.f} If'-" •• 

IN/. • 41~ .. <-- ..- .. 
jl.fl 

Confirmation 
Sample CAS# RPD > 25% Sample CAS# RPD> 25% 

-LO I IO'i'b-S'l·> ..l 
----------~-----L....-....-------- -------

--
MS Field Eq. Field 

RPD Dllp 
Blks Blks 

RPO 
20% 

~ / ./ 

- '-' ...J..-

Comments: Icc v O,rt rrlrr e' 12./J 0/1;:, . /t:ssCCACr 6::d ""-'"' c;-/j SG'-.n/e.-5 - (. 8 10 I~ ly I 6 I 'Jl 2.0 2 ~ 2~ 2,_{, 
/ ~ -7- J "" ... ./ '.) .I J J .. 

~ Q(_:x;~/e.6!(~16.2. a~~04~W~.-vt't"/, sQ~~ ~· -06 ~hrw -Y<.. 

.J no ~ J,·c./ t C' t;fole..-t ce of ( o,.., f-' 'r,.,.., c;, ft. 0~ 

REVIEWEDBY:~ ~ -/ . 
II~ 

DATE: .J'/"z. 9' 
' 



PCBs: 
SW846 • Method 8082 

srTEJPRomcT: Noa-a. S:flt~'c. 
LABORATORY: Ct(.. 

Name CAS# 

' 

PCBs 
Aroclor·l 0 16 12674·11·2 
Aroclor-1221 11104-28-2 
Aroclor-1232 1114-16·5 
Aroclor-1242 53469-21-9 
Aroclor-1248 12672-29-6 
A roc lor- 1254 11097·69-1 
Aroclor-1260 11096-82·5 

ARCOC#: ~0,2.763 QC/, 
LA BORA TORY REPORT#: 99081/'S_ -'-T 

~., <:. 

Calib CCV Mc:thod LCS Intercept RSD I RJ RPD Blks LCS LCSD RPD MS MSD 

<20%/0.99 <20% 20% 

7 v v v " 
I 

.L. J.. - "' ./ ./ 

Sample SMC SMCRT _Sample SMC SMC RT 
%REC %REC 

·'11 2 $"",S" Dc.J.3 

Confirmation 
Sample CAS# RPD > 25% Sample CAS# RPD>25% 

-
A In ---· ......---

-_.;.--

------- ' -- -~ - ·- ---- --· -- ~--

Comments: 

I I .. I Ci. r ..., 
MS Fitld Eq. Field 
RPD 

Dup 
Bib Blks 

RPD 
20% 

I 



Contract Verification Review (CVR) 

Project Leader _A_._R_o...::yb_al _________ _ Project Name Non ER Septic Systems Case No. 7223.230 

ARICOC No. 602763 Analytical Lab GEL SDG No. 9908918 ---------------------- ------------------------ ----------------------
In the tables below, mark {lny information that is missing or incorrect and give an explanation. 

1.0 Anal · d Chain of Custodv R' d and Loa-In I f 
Une Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk Initialed and dated X 
1.2 Container type(sJ correct for analy~es reg_uested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 Conditi()n_I:IPon rece~t information ~rovided 

- ~ 

X 
~ -~ - ---------·· 

-·- ~ -----, --~--- --- ----- - __ L_- --.-_ 

Une Comllete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits_provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; POL and MDL( or IDL), MDA and~ X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data re~>_orted in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X The equipment blank (aqueous) Chromium 6 hold 

time (24 hours) was not met. 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

~-
~ 

Item Yes No If no, Sample 10 No./Fraction(a) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirement&? lno)rganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported in 
picocuries per liter with percent moisture,for soil samples? Units consistent between QC samples 
and sample data 

3.2 Quantitation limit met for all samples X 

3. 3 Accuracy X 
a) Laboratory control sampleG accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X Some PCB surrogate recoveries were slightly out. 
technique See page 125 

c) Matrix spike recovery data reported and met X 

3.4 Precision X RPD for PCB archlor 1260 was slighUy high. See page126 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: "J"- estimated quantity; ·s·-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (results are 
below the MDL, IDL, or MDA (radiochemical}); "H"-analysis done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

_j 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosivee) and X ,. 
I 

pesticides/PC Bs I 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-nour tune 6heck provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010) NA 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

4.3 lnorganics (metals) X 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry NA 

a) Instrument run logs provided NA 
~-- -------------- --- ~- -----

Comments 

I 

' 

-- ----------- --



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summ~rize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

048404-002 Soil PCB PCB aurrogate recoveries were $lightly out of acceptance window. See page 125 

048414-002 Soil PCB PCB surrogate recoveries were $lightly out of acceptance window. ~ee page 125 

048447-DOS Water PCB PCB aurrogate recoveries were slightly out of acceptance window. See page 239 

048408-002 Water Cyanide Due to matrix interterence, the MS was not with-in window 

048446-005 Water Cyanide EB done oublide the 24 hour hold time 

' 
-- ~----- ·-

Were defiCiencies unresolved? Ovn }4No 

Based on the review, this data package is complete. Ji Yes Cl No 

1 
e report or correction request number and date correction .request was submitted:. ____ _ 

Date:,£- 7 ~ .Pf Closed by:. ___________ _ Date:. _____ _ 



· GENERAL ENGINEERING LABORATORIES 
- Meeting today's needs with a l'isionfor tomorro~: 

September 23,1999 

Sandia National Laboratories 
1515 Eubank SE 
Albuquerque, New Mexico 87123 -
Attention:-Suzi Jensen,-MS-1 04 2, Org.--751&; Building-T6l Room-8 

Re: ARCOC-602763, SDG#9908918 

Project Coordinator: Doug Salmi 

Dear Ms. Jensen: 

RECBVED 
SEP 24 1999 

SNL/SMO 

Enclosed is the data package for soil and aqueous samples for ARCOC 
602763,SDG#9908918, which were analyzed for organic and general chemistry 
parameters. 

General Engineering Laboratories appreciates this opportunity to provide you with 
analytical results, and trusts that you will find everything in order and to your 
~tisfaction. If you have any questions, please do not hesitate to call me at (843) 769-
7385. 

enclosure 
fc: 9908918 

Yours very truly, 

8f_juyt~ 
Edith M. Kent 
Project Manager 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

0 Printed on n:cycled paper. 



September 23, 1999 

Laboratory Identification: 

CASE NARRATIVE · 
for 

Sandia National Laboratories 
ARCOC- 602763 

9908918 
Case No. 7223.230 

.-RECORDS CENTER/ 
ORIGINAL COPY 

RECEIVED 
SEP 2.4 1999 

General Engineering Laboratories, Inc. SNL/SMO 
Mailing Address: 

P.O. Box 30712 
Charleston, South Carolina 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Summarr; 

Sample receipt 

Fony-cwo soU and five aqueous samples were collected by Sandia on Augl.lSt 19, 
20, and 23,1999. The samples arrived at General Engineering Laboratories, Inc., (GEL) 
Charleston, South Carolina on August 25, 1999, for Environmental Analyses. Cooler 
clearance (screening, temperature check, etc.) was done upon login. The cooler arrived 
without any visible signs of tampering or breakage and with custody seals intact. The 
samples were delivered with chain of custody documentation and signatures. 

The temperature of the samples was 4°C . The samples were screened according to 
GEL Standard Operating Procedures (SOP) EPI SOP S-007 rev. 2 "The Receiving of 
Radioactive Samples." The samples were stored properly according to SW-846 
procedures and GEL SOP. 

The following samples were rece1;ed·by the laboratory: 

Laboratory 1D 
9908918-0S 
9908918~06 

9968918-07 

Description 
048395-001 M0235/M0235tr40-10 
048395-002 M02351M0235ff40-DFI 
048396-001 M01461M02351f40-DFI 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712• Charleston, SC29417 • 2040 Savage Road • 29407 

{803) 556-8171 • Fax (803) 766-1178 

0 Primed on recycled paper. 
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Laboratory ID 
.. 9908918-08 

9908918-09 
9908918-10 
9908918-11 
9908918-U 
9908918-13 
9908918-14 
9908918-15 
9908918-16 
9908918-17 
9908918-18 
9908918-19 
9908918-20 
9908918-21 
9908918-22 
9908918-23 
9908918-24 
9908918-25 
9908918-26 
9908918-27 
9908918-28 
9908918-29 
9908918-30 
9908918-31 
9908918-32 
9908918-33 
9908918-34 
9908918-35 
9908918-36 
9908918-37 
9908918-38 
9908918-39 
9908918-40 
9908918-41 
9908918-42 
9908918-43 
9908918-44 
9908918-45 
9908918-46 
9908918-47 
9908918-48 
9908918-49 
9908918-50 ~~ 
9908918-51 

Description 
. 04839&.002 M0146/M023Sff40-DF'I . 

048397-001 M0146/M0235ff 40/DFI 
048397-002 M0146JM0235ff40/DFI 
048398-001 M0146/M0235ff140/Dl 
048398-002 M0146/.M02351I40/DFI 
048399-001 B6583-DFI~BID-65-S 
048399-002-B6583-DFI-BH1-6.5-S 
048400-00l.B6583-DFI-BH1-11.5-
048400-002 .B6583-DFI-BHI-11.5-
048401-001 B6583-DFI~BH2-6.5-S 
048401-002 B6583-DFI-BH2-6.5-S 
048402-001 B6583-DFI-BH2-ll.S-
048402-002 B6583-DFI-BH2-11.5-
048403-001 B658488-DFI-Bill-5-S 
048403-002 86584W -DFI-BID-5-S 
048404-00136584W-DFI-Bffi-10-5 
048404-002 B6584W-DFI-BID-10-S 
048405-001 B6584W -DFI·BH2-5-5 
048405-002 B6584W-DFI-BH2-5-5 
048406-001.B6584W-DFI-BH2-10-5 
048406-002 B6584W-DFI-BH2-10.5 
048407-002 B6584W-DFI·BH2-10-D 
048408-002 B6584W-DFI-BH2-10 
048409-001 B6584W -DFI-BH3-5-5 
048409-002 B6584W-DFI-BH3-5-8 
048410-001 B6584W -DFI-BID-10·5 
048410-002 B6584W-DFI-BH3-10-5 
048411-001 M023l1234-DFI-BH2·S 
048411-002 M023l/234-DFI-BH2-S 
048412-001 M02311234-DFI-BH2·1 
048412-002 M023V234-DFI-BH2-1 
048413-001 M0231/234-DFI-BH1-5 
048413-002 M02311234-DFI-BH1·5 
048414-001 M02311234-DFI-BH1-1 
048414.002 M02311234-DFI-BH1-1 
048443-001 TIUI'42/1'43-8PI-Bffi 
048443..002112/1'42/1'43-SPI-BH1 
048444-001 TI211'42/1'43-SPI-BH1 
048444-002 T12f1'42/f43-SPI-Bffi 
048445-005 Tl2/f42/1'43-SPI-BH1 
048446-005 T12/f42JT43-SPI-BID 
048447-005 T12fl'42/1'43 SPI-BID 
048448-005 T12ff42tT43-SPI-BH1 
048449-005 T121T42/T43-SPI-BID 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712• Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171• Fax (803) 766-1178 
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···-~d ·:: ... :-
Case Narrative 

Sample analyses were conducted using methodology as outlined in Generai 
Engmeering Laboratories (GEL) Standard Operating Procedures. Any technical or 
atlministrative problems during- analysis, data· review-, and ·redtletion -are ·eonr.rined-in the·
analytical case narratives in the enclosed data package. 

Internal Chain of Custodv: 

Custody was maintained for all samples. 

Data Package: 

n The enclosed data package contains the following sections: Case Narrative, Chain 
of Custody, Cooler Receipt ctiecKlist; QUalifier Flag and Data Package Definitions, 
Sample Data. QC Summary and Raw Data. 

This data package, to the best of my knowledge, is in compliance with technical 
and administrative requirements. 

Edith M. K. ent ~--f-
E/;W_If; ~r 
Project Manager 

fc:snls9908918 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712• ·Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171• Fax (803) 766-1178 
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Sample Analysis: 

CASE NARRATIVE 
SNLS 

SDG# 989188-VOA . 
Analysis by GCJMS 

The following samples were analyzed for Volatile Organic CompO\lilds using the analytical protocol from 
EPA SW -846 Third Edition, Method 8260A, Revision 1, September 1994: 

Laboratory Number 

9908918-05 
9908918-07 
990891&-09 
9908918-11 
9908918-13 
9908918-15 
9908918-17 
9908918-19 
9908918-21 
9908918-23 
9908918-25 
9908918-27 
9908918-31 
9908918-33 
9908918-35 
9908918-37 
9908918-39 
9908918-41 
9908918-43 
9908918-45 
QC643413 
QC643414 
QC6~3415 
QC643416 
QC643417 
QC64381S 
QC643816 

System Configuration: 

Sample Description 

048395-001 M0235/M0235/f40-10 
048396-001 M0146/M0235fr40-DFI 
048397-001 M0146/M0235fr40/DFI 
048398-001 M0146/M0235/f140/DI 
0483 99-001 B6583-DFI-BID-65-S 
048400-001 B6583-DFI-BH1-11.5-
048401-001 B6583-DFI-BH2-6.5-S 
048402-001 B6583-DFI-BH2-11.5-
048403-001 B658488-DFI-Blll-5-S 
048404-001 36584W-DFI-BID-10-5 
048405-001 B6584W-DFI-BH2-5-S 
048406-001 B6584W-DFI-BH2-10-5 
048409-001 B6584W-DFI-BH3-5-5 
048410-001 B6584W-DFI-BH3-10-5 
048411-001 M0231/234-DFI-BH2-S 
048412-001 M0231/234-DFI-BH2-1 
048413-001 M0231/234-DFI-BH1-5 
048414-001 M02311234-DFt-BH1-1 
048443-001 T12/T42!T43-SPI-BHI 
048444-001 T12!f42/I'43-SPI-BH1 
VBLKOl (Blank) 
VBLK.OILCS (Laboratory Control Sample) 
VBLKOlLCSDUP (Laboratory Control Sample Duplicate) 
048406-001 B6584W-DFMS (Matrix Sample) 
048406-001-B6584W-DFMSD (Matrix Sample Duplicate) 
VBLK02 (Blanlc) 
VBLK02LCS (Laboratory Control Sample Duplicate} 

The laboratory utilizes a variety of instrument configurations for volatlle analyses. These analyses are 
accomplished using one or more of the GC and MS couplings, as follows: 

GC/MS 

5890 Series ll I 5910 
5890 Series ll I 5912 
6890 Series I 5973 
6890 Series 15973 
6890 SeQC:S /5973 

Interface 

Jet Separator 
Ditect 
Ditect 
Direct 
Direct 

SDG# 98918S - VOA 
Page 1 of3 

Purge and Trap-Concentrator 1 
Autosampler 
Tc:kmar 2000 I Archon 
014560 f Archon 
Tc:X:ma:r 3000 I Precept 
014560 /DPM-16 
Tekmar 2000 I An:hon 
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Chromatographic Column: 

Chromatographic separation of vola!lle components is accomplished through analysis on one or JDOie of the 
following columns: 

J&Wl 
J&W2: 

DB - 624, 60 m x 0.32 mm, 1.8um (identified by the J&W 1 designation) 
DB- 624, 75 m x 0.53 mm, 3 urn (identified by the J&W2 designation) 

Rtxl 
J&W3 

Rtx Volatiles, 60 mx 0.53 mm, 1.5 um(identified by the Rtx VOA designation) 
DB-624, 60 mx0.25 mm, 1.4 um (identified by the J&W3 designation) 

Sampies are prepared using Purge and Trap samplers containing the following P & T trap: 

VOCA.RB 3000: Carbopack B/ Carboxcn 1000 & 1001 

Instrument Confignration: 

The samples reported in this SDG were a:oalyzed on one or more of the following instrument systems 
(instrument systems arc identified by the instrument ID designations listed below which can be found on 
the raw data or individual fonn headers): 

Instrument ID System Configuration Chromatographic P&T 
Column Trap 

VOAl HP58901HP5970 J&W2 VOCARB3000 
VOA2 HP68901HP5973 J&W3 VOCARB3000 
VOA4 HP58901HP5972 RtxVOA VOCARB3000 
VOAS HP58901HP5972 J&W3 VOCARB3000 
VOA7 HP58901HP5972 RtxVOA VOCARB3000 
VOA8 HP6890IHP5973 J&W3 VOCARB3000 
VOA9 HP68901HP5973 J&W3 Tcoax/SilicageV 

Clw:coal 

Instrument Calibration: 

The instrument was properly calibtated. 

For a complete li:3t of data files for the initial cabbration. sec the Cahbration Histozy Rc::port. 

Bolding Time; 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries in all samples were within the required acceptance limits. 

SDG# 98918S- VOA 
Page2of3 
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Internal Standards: 

Internal Standard areas in all samples were within the required acceptance limits. 

BlaDks: 

There were no target analytes detected in the method blanks above the required reporting limit. 

Spike Anlllyses: 

The matrix spikes were analyzed on the following Sample Number: 

9908918-27 048406-001 B6584W-DFI-BH2-10-5 

All of the analyte recoveries in the matrix spikes were witlrin the required acceptance limits. 

All analytes in the matrix spike duplicate set were within the required acceptance limits for relative percent 
difference. 

Laboratory Controf Samples: 

All analytes in the laboratory control samples were within the required acceptance limits. 

All anal.ytes in the laboratory control sample duplicate were within the required acceptance limits for 
relative percent difference. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

General Comments: 

Data files associated with both the initial cah"bration and continuing cah"bration check may have been 
lll3Jlually integrated to correct xmsidentification of peaks by the integration software. Manual integrations 
are performed because of poor peak shapes exlubited by selective compounds at low concentration.<~, or as a 
result of overlapping retention time windows of similar .isomeric compounds contained on the extended 
reporting list. If applicable, peak profiles for the affected compounds are contained in the raw data section. 

The preceding-narnnive bas been reviewed by: . ..,~;JCV\r..::..;\Jv~'I).Nc::.-~~..::...!.------

SDG# 98918S- VOA 
Pa2c; 3 of3 
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Samvle Analysis: 

CASE :'i!ARRATIVE 
SNLS 

SDG# 9l!91SW-VOA 
Analysis by GCIMS 

The following samples were analyzed for Volatile Otgamc Compounds using the am.lytical protocol from 
EPA SW-846 Third Edition, Method 826QA, Revision 1, September 1994: 

Laboratory Nurnber 

9908918-50 
9908918-51 
QC644343 
QC644852 
QC644853 

System Conflgur.~don: 

Sample Description 

048448-005 T12ff421T43-SI'l-BH1 
048449..005 T12/I'42!r43-SPI-BID 
VBLK.OlLCSDUP (Laboratory Control Sample Duplicate) 
VBU<.Ol (Blank) 
VBLKOlLCS (Laboxatocy Control Sample) 

The laboratory utilizes a variety of instrument con1iguratioDS for volatile analyses. These analyses :u:e 
accomplished using one or more of the GC and MS couplings, as follows: 

GC/MS 

5890 Series II I 5970 
5890 Series II I 5972 
6890 Series I 5973 
6890 Series f 5973 
6&90 Series I 5973 

Cbromatogr.apblc Column: 

Interface 

Jet Separator 
Direct 
Direct 
Direct 
Direct 

.Purge and Tnp-Conceotrator I 
Autos:ampler 
Tekmar 2000 I Archon 
or 4560 I Arc bon 
Td:mar 3000 I Precept 
OI 4560 /DPM-16 
Tela:oar 2000! Archon 

Chromatographic separation ofvolatUe components is accomplished through analysis on one or more of the 
following columns: 

I&:.Wl 
J&W2: 
Rtxl 
J&W3 

DB- 624, 60 m x 0.32 =., l.Sum.(identitied by the I&:Wl designation) 
DB- 624, 75 m x 0.53 mm. 3 um(identi.fied by the 1&:Wl designation) 
Rtx Volatt1es, 60 m x 0.53 mm, 1.5 um (identified by the Rtx VOA designation) 
DB-624, 60 m x 0.25 mm. 1.4 um(identific:d by the J&W3 designation) 

Samples axe prepaxed using Purge and Trap samplers containing the foUowing P & T lnip: 

VOCARB 3000: 

Instrument Configuration: 

Caxbopack B/ C:u:boxcn 1000 & 1001 

SDGi# 98918W • VOA 
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The samples reported in this SDG were analyzed on one or more of the following instnunent systems 
(iostrument systems are identified by the instrument lD designations listed below which can be found on 
the JllW data ot individual form headers): 

Instrument m System Configuration Chromatographic: P&T 
ColuiDD Trap 

VOAI HPS8901.HP5970 J&W2 VOCARB3000 
VOA1. HP68901HP5973 J&W3 VOCARB3000 
VOA4 HP5890IHP5972 'RtxVOA VOCARB3000 
VOAS HP58901HP5972 J&W3 VOCARB 3()00 
VOA7 HP58901HP5972 RtxVOA VOCARB3000 
VOAB HP68901HP5973 J&W3 VOCARB3000 
YOM HP68901HP5973 J&W3 Tc::nax/Silicage!/ 

Chm:oal 

Instrument Calibration: 

The imtrument was properly calibrated. 

HoldfJll Time: 

All samples were: =lyzed withio the required hr.1ding time. 

Surrogates: 

SUIIOgate recoveries in all samples were within the required acceptance limits. 

Internal Standard$: 

Internal Standard areas in all samples were within the required acceptance limits. 

Blanks: 

There were no target aoalytes detected in the method blank above the required reporting limit. 

Spike Analy$es: 

The matrix spila:~ were an~lyzed on a S8Il11le of similar matrix that was not in this SDG. 

All of the analyte recoveries in the matrix spikes were "Within the required acceptance limits. 

AU analytes in the matrix spike duplicate set were within the required acceptance limits for relative percent 
difference. 

AU :malytes in the laboratory control sample were wil:h.in the required acceptance limits. 

SDG# 98918\V • VOA 
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All analytes in the laboratory control sample duplicate were within the requirw acceptance limits for 
relative p=nt difference. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no NonconfonnaJJce Reports associated with this SDG. 

General Couunents: 

Data files associated with both the initial calibration .and continuing calibtation check :tnay have been 
manually integrated to correct misidentification of peaks by the integration software. Maoual integrations 
are performed because of poor peak shapes exhibited by se!ectiVl: compouuds at low concenttatioiL!I, or as a 
result of overlapping retention ti.me windows of similar isomeric compounds contained on !he e:xteoded 
reporting list. If applicable, peak profiles for the affected compounds are contained in the raw data section. 

The preceding narrative bas been reviewed by: ,lu \JJ-uA-'4-1 

SDGi'# 98918\V • VOA 
Page 3 of3 
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CASE NARRATIVE 
SNLS 

SDG#98918B 

The following samples were analyzed for PCB using the analytical protocol from EPA SW -846 Third 
Edition, Method 8082, Revi~ion 0, September, 1994: 

Laboratory Number 

9908918-30 
9908918-44 
990891&-46 
QC643934 
QC643935 
QC643936 
QC642960 
QC642961 
QC642962 
QC642963 
QC642964 

System Configuration: 

Sample Description 

048408-002 B6584W-DFI-BH2-10 
048443-002 T12'T42fi43-SPI-BH1 
048444-002 T12ff42ff43-SPl-BHI 
PBLKOI (Method Blank) 
PBLKOILCS (Laboratory Control Sample) 
PBLKOILCSD (Laboratory Control Sample Duplicate) 
PBLK02 (Method Blank) 
PBLK02LCS (Laboratory Control Sample) 
PBLK02LCSD (Laboratory Control Sample Duplicate) 
048408-002 B6584W-DFI-BH2-10MS (Matrix Spike) 
048408-002 B6584W-DFI-BH2-10MSD (Matrix Spike Duplicate) 

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph 
analyses: one Tracor Model 540 gas chromatograph and five Hewlett Packard gas chromatographs 
consisting ofHP 5890 Series II Plus and the 6890 Series models. All gas chromatographs are configured 
with dual ECD detectors and splitless injections. The HP systems are equipped with electronic pressure 
control (EPC). 

Chromatographic Column: 

Clrromatographic separation of analytes of interest are accomplished through analysis on one of the 
following columns: 

J&Wl: DB-5 (5o/o-PhenyJ)-methylsiloxane 30m x 0.53 mm x 1.5 um 
DB-608 Durabond stationary phase+ 30m x 0.53 mm x 0 . .5 um 

J&W2: DB-5 (5%-Pbenyl)-methylsiloxane 30m x 0.32 mm x 1.0 urn 
DB~l701 Durabond stationary phase* 30m x 0.32 mm x 0 . .5 um 

J&W3: DB-5 (5%-Phenyl)-methylsilo:xane 30m x 0.53 mrn x 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 mm x 0.5 wn 

J&W4: DB-608 Durabond stationary phase* 30m x 0.53 mrn x 0.5 um 
DB-XLB • 30 m x 0.53 nun x 1.5 um 

J&W5: DB-XLB • 30m x 0.25 mm x 0.25 um 
DB~ 17MS (50o/o-Phenyl)-methylsiloxane 30 m x 0.25 mm x 0.25 um 

* Durabond and DB-XLB are trademarks of J & W. 

98918B -PCB 
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Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
following instrument systems (instrument systems are identified by the instrument ID designations listed 
below which can be found on the raw data or individual form headers): 

Instrument ID 

ECDl 
ECD2 
~em···· 
ECD4 
ECD5 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD/ECD 
Tracor 540 GC ECDIECD 

· --- HP 6890 Series GCECD1ECD 
HP 5890 Series II Plus GC ECD/ECD 

HP6890 Series GC ECD/ECD 
HP6890 Series GC ECDIECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&WS 
J&W5 
J&WS 
J&WS 

Ail samples were prepared in accordance with accepted procedures. 

Instrument CaUbration: 

The folloWing continuing calibration check standard injections (Form 7A) exceeded the% D acceptance 
criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time: Compowtd %D BIAS 
002F0201 09/03/99 1649 Decachlorobiphenyl 33.5 (-)Bias 
003F0301 09/03/99 1712 Decachlorobiphenyl 34.0 (-)Bias 
006F0601---- -o9/03199 - --+81-1--- --- ---Aioclor-10 16 16.4 (-)Bias 

Aroclor-1260 15.2 (-)Bias 
023F2301 09/04/99 0049 Aroclor-1016 15.4 (-)Bias 
023B2301 09/04/99 0049 Aroclor-1016 15.6 (+)Bias 
033B3301 09/04/99 0437 Aroclor-1016 18.2 (+)Bias 
042B4201 09/04/99 0802 Aroclor-1016 18.4 (+)Bias 
963B5301 09/04/99 1213 Aroclor=l-016 23.0- (+)Bias---
064B6401 09/04/99 1624 Aroclor-1 016 15.4 (+)Bias 
075B7501 09104199 2034 Aroclor-1 016 17.4 (+)Bias 

Positive bias of analytical data is a result of instrument response for the indicated comjx>unds increasing as 
the analytical sequence proceeds. The degree to which an increase in sensitivity has occurred is measured 
relative to the extent of which the indicated %D va.Iue-exceeds1he-upper limit of 15% or 30%;- None of· 
the above target analytes were detected in any of the sample. Thus, the non-compliant o/oD values has no 
adverse effects on the data_ 

98918B -PCB 
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Negative bias of analytical data is a result of instrument response for the indicated compounds decreasing 
as the analytical sequence proceeds. The degree to which a decrease in sensitivity has occurred is 
measured relative to the extent of which the indicated %D value exceeds the lower limit of 15% or 30%. 

Bolding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries were within the required acceptance limits with the exception of the following: 

Laboratory Number 
QC643934 (PBLKOl) 

9908918-44 
9908918-46 

Blanks: 

Explanation 
DCB low on one colwnn. In control on other column, 
sensitivity not affected. 
DCB low on one column. Sample run diluted 1:20 
DCB low on one column. Sample run diluted 1 :20 

There were no target analytes detected. in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix spikes (MS) and matrix spike duplicate (MSD) were analyzed on the following sample 
number: 

9908918-30 (048408-002 B6584W-DFI-BH2-10) 

AU of the analyte recoveries in the MS and MSD were within the required acceptance limits. 

All relative percent differences (RPDs) between the MS and MSD recoveries were within the required 
acceptance limits. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits. 

All analytes in the laboratory control sample duplicate (LCSD) were within the required acceptance limits 
for relative percent difference. 

98918B-PCB 
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Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

Copies of manual integration peak profiles are included in the application raw data section. of this package. 

Dilutions: 

The following samples were diluted. Indicated samples had very dark appearance even after running it 
through alumina. Samples required 20x dilution. 

Laboratory Number 
9908918-44 
9908918-46 

Non Conformance Reports: 

Dllution 
20x 
20x 

There were no Nonconformance Reports associated With this SDG. 

The preceding narrative has been reviewed 1Jrlb Wwl.y, Date: q/23 ( ot" 

98918B -PCB 
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CASE NARRATIVE 
SNLS 

SDG#98918S 

The following samples were analyzed for PCB using the analytical protocol from EPA SW-846 
Third Edition, Method 8082, Revision 0, September, 1994: 

Laboratory Number 

9908918-06 
9908918-08 
9908918-10 
9908918-12 
9908918-14 
9908918~16 

9908918-18 
9908918-20 
9908918-22 
9908918-24 
9908918-26 
9908918-28 
9908918-29 
9908918-32 
9908918-34 
9908918-36 
9908918-38 
9908918-40 
9908918-42 
QC642960 
QC642961 
QC642962 

System Configuration: 

Sample Description 

048395-002 M0235/M0235ff40-DFI 
048396-002 M0146/M0235ff40-DFI 
048397-002 M0146/M0235/T40/DFI 
048398-002 M0146/M0235ff40/DFI 
048399-002 B6583-DFI-BH1-6.S-S 
048400-002 B6583~DFI-Bill-ll.S-
048401-002 B6583-DFI-BH2-6.5-S 
048402-002 B6583-DFI-BH2-11.5-
048403-002 86584W-DFI-BHI~5-S 
048404-002 B6584W-DFI-BHI-10-5 
048405-002 B6584W-DFI-BH2-5-5 
048406-002 B6584W-DFI-BH2-10-5 
048407-002 B6584 W -DFI -BH2-1 0-D 
048409-002 B6584W-DFI-BH3-5-S 
048410-002 B6584W-DFI-BH3-10-5 
048411-002 M023 l/234-DFI-BH2-S 
048412-002 M02311234-DFI-BH2-1 
048413-002 M023l/234-DFI-BH1-5 
048414-002 M0231/234-DFI-BH1~1 
PBLKOI (Method Blank) 
PBLKOILCS (Laboratory Control Sample) 
PBLKOlLCSD (Labor~tory Control Sample Duplicate) 

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph 
analyses: one Tracor Model 540 gas chromatograph and five Hewlett Packard gas chromatographs 
consisting ofHP 5890 Series II Plus and the 6890 Series models. All gas chromatographs are 
configured with dual ECD detectors and splitless injections. The HP systems are equipped with 
electronic pressure control (EPC). 

Chromatographic Column: 

<Thromatographic separation ofanalytes of interest are accomplished through-analysis-orrone-of the ··- -·-- -- -- -
following columns: 

9891SS- PCB 
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J&Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 nun x 1.5 um 
DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 um 

J& W2: DB-5 (So/o-Phenyl)-methylsiloxane 30 m x. 0.32 mm x 1.0 urn 
DB-1701 Durabond stationary phase* 30 mx 0.32 mm x 0.5 um 

J&W3: DB-5 (So/o-Phenyl)-methylsiloxane 30m x 0.53 mm x. 1.5 urn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 mm x 0.5 urn 

J& W 4: DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 um 
DB-XLB + 30m x 0.53 mm x 1.5 um 

J&W5: DB-XLB * 30m x 025 mm x 0.25 um 
DB-17MS (50%-Phenyl)-methylsiloxane 30m x 0.25 mm x 0.25 um 

* Durabond and DB-XLB are trademarks of J & W. · 

Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
following instrument systems (instrument systems are identified by the instrument ID designations 
listed below which can be found on the raw data or indiVidual form headers): 

Instrument ID 

ECDl 
ECD2 
ECD3 
ECD4 
ECDS 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD/ECD 
Tracor 540 GC ECDIECD 

HP 6890 Series GC ECD/ECD 
HP 5890 Series II Plus GC ECDIECD 

HP6890 Series GC ECDIECD 
HP6890 Series GC ECDIECD 

Chromatographic 
Column 

J&W3 
J&Wl 
J&W5 
J&WS 
J&W5 
J&WS 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The following continumg calibration check standard injections (Form 7 A) exceeded the% D 
acceptance criteria of 15% (30% for surrogates) for the indicated compounds: 

File# Date Time Compound %D BIAS 
002F0201 09/03/99 1649 Decachlorobipheny 1 33.5 (-)Bias 
003F030l 09/03/99 1712 Decachlorobiphenyl 34.0 (-)Bias 
006F0601 09/03/99 1821 Aroclor-1016 16.4 (-)Bias 

Aroclor-1260 15.2 (-)Bias 
023F2301 09/04/99 0049 Aroclor-1016 I 5.4 (-)Bias 
042B4201 09/04/99 0802 Aroclor-1016 18.4 (+)Bias 
053B530l 09/04/99 1213 Aroclor-1016 23.0 (+)Bias· 

98918S -PCB 
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064B6401 
075B7501 
079F7901 

09/04/99 
09/04/99 
09/04/99 

1624 
2034 
2206 

Aroclor-1 016 
Aroclor-1 016 
Aroclor-1260 

15.4 (+)Bias 
17.4 (+)Bias 
15.4 (-)Bias 

Positive bias of analytical data is a result of instrument response for the indicated compounds 
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has 
O<tfurred is measured relative to the extent of which the indicated %D value exceeds the upper limit 
oMS% or 30%. None of the above target analytes were detected in any of the sample. Thus, the 
non-comp1iant %D values has no adverse effects on the data. 

Negative bias of analytical data is a result of instrument response for the indicated compounds 
decreasing as the analytical sequence proceeds. The degree to which a decrease in sensitivity has 
occurred is measured relative to the extent of which the indicated %D value exceeds the lower limit 
of 15% or 300/o. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

Surrogate recoveries were not within the required acceptance limits. The indicated samples failed 
on recovery of one surrogate on both columns. Repreparation was not performed because the 
surrogate recoveries were very close to the acceptance limits and no target concentrations were 
affected. The samples were re-injected and the recoveries were again close to the acceptance limit. 
Sample 9908918-24 is reported from the second injection. 

Laboratory Number 
9908918-24 
9908918-42 

Blanks: 

Explanation 
DCB failed low 
DCB failed low 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix spikes/spike duplicate were analyzed on a sample in a different SDG. 

Laboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the required acceptance limits. 
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All analytes in the laboratory control sample duplicate (LCSD) were not v:itbin the required 
acceptance limits for relative percent difference. 

RPD for 1260 was high (36.6% with a limit of 36). Accuracy was proven in all QC samples and 
precision in MS/D. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak 
integration as set in the initial calibration. 

Copies of manual integration peak profiles are included in the application raw data section of this 
package. 

Dilutions: 

The following samples were diluted. The indicated sample was very dark even after running 
through alumina and needed a 20x dilution. 

Laboratory Number 
9908918-40 

Non Conformance Reports: 

Dilution 
20x 

There were no Nonconformance Reports associated with this SDG. 

The preceding narrative has been reviewed by: JJ.J. \JJ W..~ Date: 0../ 1.31 £1'1 
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CASE NARRATIVE 
SNLS 

SDG#98918W 

The following samples were analyzed for PCB using the analytical protocol from EPA SW -846 
Third Edition, Method 8082, Revision 0, S~ptember, 1994: 

Laboratory Number 

9908918-49 
QC643246 
QC643247 
QC643248 

System Configuration: 

Sample Description 

048447-005 T12!f42fl'43 SPI-BHI 
PBLKOl (Metb,od Blank) 
PBLKOlLCS (Laboratory Control Sample) 
PBLKOlLCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes the following inst:ruments for extractable semivolatile gas chromatograph 
analyses: one Tracor Model 540 gas chromatograph and five Hewlett Packard gas 
chromatographs consisting ofHP 5890 Series II Plus and the 6890 Series models. All gas 
chromatographs are configured with dual ECD detectors and splitless injections. The HP 
systems are equipped with electronic pressure control (EPC). 

Chromatographic Column: 

Chromatographic separation of analytes of interest are accomplished through analysis on one of 
the following columns: 

J& Wl: DB-5 (5%-Phenyl)-methylsiloxane 30m x 0.53 mm x 1.5 mn 
DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 um 

J&W2: DB-5 (5o/o-Phenyl)-methylsiloxane 30m x 0.32 mm x 1.0 mn 
DB-1701 Durabond stationary phase* 30m x 0.32 mm x 0.5 um 

J&W3: DB-5 (5o/o-Pheny1)-methylsiloxane 30m x 0.53 mm x 1.5 mn 
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53 tnmx 0.5 um 

J&W4: DB-608 Durabond stationary phase* 30m x 0.53 mm x 0.5 wn 
DB-XLB • 30 m x 0.53 mm x 1.5 um 

J&W5: DB-XLB * 30m x 0.25 mm x 0.25 urn 
DB-17MS (50%-Phenyl}methylsiloxane 30m x 0.25 mm x 0.25 um 

* Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration: 

The samples reported in this Sample Delivery Group (SDG) were analyzed on one or more of the 
following instrument systems (instrument systems are identified by the instrument ID 
designations listed below which can be found on the raw data or individual form headers): 
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Instrument ID 

ECDI 
ECD2 
ECD3 
ECD4 
ECDS 
ECD7 

Sample Preparation: 

System Configuration 

HP 6890 Series GC ECD/ECD 
Tracor 540 GC ECD/ECD 

HP 6890 Series GC ECD/ECD 
HP 5890 Series IT Plus GC ECD/ECD 

HP6890 Series GC ECD/ECD 
HP6890 Series GC ECDIECD 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

Chromatographic 
Column 

J&W3 
J&Wl 
J&W5 
J&WS 
J&WS 

.J&WS 

Some of the continuing calibration check standards bracketing the samples in this SDG failed 
acceptance criteria with a positive bias. Positive bias of analytical data is a result of instrument 
response for the compounds increasing as the analytical sequence proceeds. Since no target 
analytes were detected in the samples, the non-compliant % D values have no adverse effects on 
the data. 

Holding Time: 

All samples were analyzed within the required holding time. 

Surrogates: 

All surrogate recoveries were not within the required acceptance limits. Decacblorobiphenyl 
recovery was below acceptance limits on both analytical columns in sample 9908918-49. Are
extraction was performed on this sample which confirmed the low surrogate recovery. A copy of 
the raw data from the re-extraction has been included in the Miscellaneous Section. 

Blanks: 

There were no target analytes detected in the method blank above the required acceptance limit. 

Spike Analyses: 

The matrix spikes were analyzed on samples in a different SDG. 

lAboratory Control Samples: 

All analytes in the laboratory control sample (LCS) were within the~ acceptance limits. 
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All analytes in the laboratory control sample duplicate (LCSD) were within the required 
acceptance limits for relative percent difference. 

Manual Integrations: 

Samples and QC analyses required manual integrations to correctly position 
the baseline as set in the calibration standard injections. 

Certain stmldards required manual integrations to correctly assign analyte peaks and! a; proper 
peak integration as set in the initial calibration. 

Copies of manual integration peak profiles are included in the application raw data section of this 
package. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this SDG. 

The. preceding narrative has been reviewed by: X )211u.i_~ ()~Date: ~ / Z-3 / <? ~ 
---,- I I 

. ' 
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CYANIDE 

Case Narrative for 
SNLS 

SDG#98918B 

Analytical Batch Number: 157237 

Analytical Method: EPA SW846 9012A 

Lah9ntory Numher 

9908918-30 
9908918-44 
9908918-46 
QC643679 
QC643680 
QC643681 
QC643682 
QC643683 
QC643684 
QC644082 

Sample Preparation: 

Sample Iks£rlptlon 

048408-002 B6584W-DFI-BH2-10 
048443-002 Tl2/I'42!f43-SPI-BH1 
048444-002 T12/l'42/I'43-SPI-BHI 
Duplicate of 9908918-30 
Matrix Spike of 9908918-30 
Duplicate of 9908965-18 
Matrix Spike of 9908965-18 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution m colorimetric autoanalyzer. 
The instrument was properly calibrated on the day of the analysis. · 

Holding Time: 

All samples were analyzed according to the 14 day hold time per the method. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9908918·30 and 9908965-18 

The 9908918-30 analyte recoveries in the matrix spike were not within the required 
acceptance limits due to matrix interference. The matrix spike recovery for 
9908965-18 was within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

DHutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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HEXAVALENT CHROMIUM 

Analytical Batch Number: 157969 

Analytical Method: EPA SW846 7196A 

Laboratou Number 

9908918-30 
QC646666 
QC646667 
QC646668 
QC646669 
QC646670 
QC646671 
QC646672 

Sample Preparation: 

Sample Description 

048408-002 B6584W -DFI-BH2-1 0 
Duplicate of 9908918-06 
Matrix Spike of9908918-06 
Duplicate of 9908918-30 
Matrix Spike of 9908918-30 
Laboratory Control Sample 
Blank 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly caUbrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9908918-06 and 9908918-30 

All analyte recoveries in the matrix spikes were within the required acceptance 
J.imits. 
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Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

An insoluble LCS was run with this batch. it showed 85% recovery. 
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HEXAVALENTCHROMrnrnM 

Analytical :Batch Number: 158391 

Analytical Method: EPA SW846 7196A 

Laboratory Number 

9908918-44 
9908918-46 
QC648410 
QC648411 
QC648412 
QC648413 
QC648414 
QC648415 
QC648416 

Sample Preparation: 

Sanwle Descriptign 

048443-002 T12/T421f43-SPI-BH1 
048444-002 Tl21f42JT43-SPI-BHI 
Duplicate of 9908965-24 
Matrix Spike of 9908965-24 
Duplicate of 9908E51-04 
Matrix Spike of 9908E51-04 
Laboratory Control Sainple 
Blank 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument used was a Sequoia-Turner Model 340 ·Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9908965-24 and 9908E51-04 

All analyte recoveries in the matrix spikes were within the required acceptance 
limits. 
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Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the requited 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the requited acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. · 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

The following Nonconfonnance Report was written for this batch. 

GEL-AS-GC-1605 

General Comments: 

An insoluble LCS was nmwith this batch. It showed 87% recovery. 
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CYANIDE 

Case Narrative for 
SNLS 

SDG#98918S 

Analytical Batch Number: 1.57179 

Analytical Method: EPA 90 12A 

Laboratory Number 
0 

9908918-06 
9908918-08 
9908918-10 
9908918-12 
9908918-14 
9908918-16 
9908918-18 
9908918-20 
9908918-22 
9908918-24 
9908918-26 
QC643442 
QC643443 
QC643444 
QC643445 
QC643446 
QC643447 
QC643448 

Sample Preparation: 

Sample Description 

048395-002 M023SIM023-.5ff40:.DFr- ---
048396-002 MO 146/M0235/f40-DFI 
048397-002 M0146/M0235/f40/DFI 
048398-002 M0146JM023.5/T40/DFI 
048399-Q02 B6583-DFI-BH1-6.5-S 
048400-002 B6583-DFI-BHI-11.5-
048401-002 B6583-DF1-BH2-6.5-S 
048402-002 B6583-DFI-BH2-11.5-
048403-002 86584W-DFI-BHI-5-S 
048404-002 B6584W-DFI-BHI-10-5 
048405-002 B6584W-DFI-BH2-5-5 
Duplicate of9908918-16 
Matrix Spike of 9908918-16 
Duplicate of9908918-26 
Matrix Spike of 9908918-26 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument CaUbration: 

The instrument used was an Alpkem F1ow Solution m colorimetric autoanalyzer. 
The instrunlent was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

264 



Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9908918-16 and 9908918-26 

.Ml ana1yte recoveries in the matrix spikes were within the required-aeeeptance ·· · ·· -
limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within ·the required 
acceptance limits. All analytes in the labomtory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch: 
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CYANIDE 

Analytical Batch Number: 157237 

Analytical Method: EPA 9012A 

Laboratory Number 

9908918-28 
9908918-29 
9908918-32 
9908918-34 
9908918-36 
990891&-38 
990891&-40 
9908918-42 
QC643679 
QC643680 
QC643681 
QC643682 
QC643683 
QC643684 
QC644082 

Sample Preparation: 

Sample Description 

048406-002 B6584W-DFI-BH2-10-5 
048407-002 B6584W-DFI-BH2-10-D 
048409-002 B6584W-DFI-BH3-5-S 
04841D-002 B6584W-DFI-BH3-10-5 
048411-Q02 M0231/234-DFI-BH2-S 
048412-002M023tn.34-DFI-BH2-1 
048413-002 M023l/234-DFI-BH1-5 
048414-002 M0231/234-DFI-BH1-1 
Duplicate of 9908918-30 
Matrix Spike of 9908918-30 
Duplicate of 9908965-18 
Matrix Spike of 9908965-18 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calib~tion: 

The instrument used was an Alpkem Flow Solution m colorimetric auto analyzer. 
The instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 
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Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9908918-30 and 9908965-18 

The analyte recovery in the matrix spike of 9908918-30 was not within the required 
acceptance limits due to matrix interference. 

Laboratory Control SaDJples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dilutions: 

None of the samples were diluted. 

Non Confonnance Reports: 

There were no Nonconformance Reports associated with this batch. 



HEXAVALENTCHROMmrnM 

Analytical Batch Number: 157969 

Analytical Method: EPA 7196A 

Laboratory Number 

9908918-06 
9908918-08 
9908918-10 
9908918-12 
9908918-14 
9908918-16 
9908918-18 
9908918-20 
9908918-22 
9908918-24 
9908918-26 
9908918-28 
9908918-29 
9908918-32 
9908918-34 
9908918-36 
9908918-38 
9908918-40 
9908918-42 
QC646666 
QC646667 
QC646668 
QC646669 
QC646670 
QC646671 
~C646672 

Sample Preparation: 

Sample Description 

048395-002 M0235/M0235tr40-DF1 
048396-002 MO 146/M0235ff 40-DFI 
048397-002 M01461M02351f40/DFI 
048398-002 M0146/M0235/T40/DFI 
048399-002 B6583-DFI-BH1-6.5-S 
048400-002 B6583-DFI-Bill-11.5-
048401-002 B6583-DFI-BH2-6.5-S 
048402-002 B6583-DFI-BH2-11.5-
048403-002 86584W-DFI-BHI-5-S 
048404-002 B6584W-DFI-BID-10-5 
048405-002 B6584W-DFI-BH2-5-5 
048406-002 B6584W-DFI-BH2-10-5 
048407-002 B6584W-DFI-BH2-10-D 
048409-002 B6584W-DFI-BH3-5-S 
048410-002 B6584W-DF1-BH3-10-5 
048411-002 M0231/234-DFI-BH2-S 
048412-002 M0231/234-DFI-BH2-l 
048413-002 M0231/234-DFI-BH1-5 
048414-002 M0231/234-DFI-BH1-1 
Duplicate of9908918-06 
Matrix Spike of 9908918-06 
Duplicate of9908918-30 
Matrix Spike of 9908918-30 
Laboratory Control Sample 
Blank 
Laboratoty Con trots-am-ple Duplicate 

All samples were prepared in accordance with SW846 3060A. 

Instrument Callbration: 

The instrument-used-was-a "Sequoia-Tamer Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 
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Holding Time: 

.MJ. samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9908918-06 and 9908918-30 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

General Comments: 

An insoluble LCS was run with this batch. it showed 85% recovery. 

Date:_O__,.f }_J..I/--/1-'--? _ 
! ; 
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CYANIDE 

Analytiatl Batch Number: 157179 

Analytical Method: EPA 9012A 

Laboratory Number 

9908918-06 
9908918-08 
9908918-10 
9908918-12 
9908918-14 
9908918-16 
9908918-18 
9908918-20 
9908918-22 
9908918-24 
9908918-26 
QC643442 
QC643443 
QC643444 
QC643445 
QC643446 
QC643447 
QC643448 

Sample Preparation: 

Sample Description 

048395-002 M0235/M02351r40-DFI 
048396-002 M0146/M0235/f40-Dfl 
048397-002 M0146/M0235!r40/DFI 
048398-002 M0146!M0235ff40/DF1 
048399-002 B6583-DFI-BH1-6.5-S 
048400-002 B6583-DFI-BHI-11.5-
04840 1-002 B6583-DFI-BH2-6.5-S 
048402-002 B6583-DFI-BH2-11.5-
048403-002 86584W-DFI-BHI-5-S 
048404-002 B6584W -DFI-BHI-1 0-5 
048405-002 B6584W-DFI-BH2-5-5 
Duplicate of9908918-16 
Matrix Spike of 9908918-16 
Duplicate of 9908918-26 
Matrix Spike of9908918-26 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution m colorimetric autoanalyzer. 
The instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 
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No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9908918-16 and 9908918-26 

All analyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratocy Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore. the RPD is not 
applicable. 

Dilutiom: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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CYANIDE 

Case Narrative for 
SNLS 

SDG#98918W 

Analytical Batch Number: 157181 

Analytical Method: EPA 90 12A 

Laboratory Nnmher 

9908689-03 
9908689-04 
9908768-17 
9908770-02 
9908770-03 
9908918-47 
9908943-05 
QC643456 
QC643457 
QC643458 
QC643459 
QC643674 
QC643675 
QC643676 
QC643677 
QC643678 

Sample Preparation: 

112138 
112136 

Sample Descriotion 

048379-005 B6620-SP1-EB-CN 
112141 
112144 
048445-005 T121f42JT43-SPI-BH1 
QB1009 
Duplicate of 9908943-05 
Matrix Spike of 9908943-05 
Blank 
Laboratory Control Sample 
Duplicate of 9908918-47 
Matrix Spike of9908918-47 
Duplicate of 9908689-04 
Matrix Spike of 9908689-04 
Laboratory Control Sample Duplicate 

A Perstorp Midi- Still distillation unit was used for the distillation. 

Instrument Calibration: 

The instrument used was an Alpkem Flow Solution m colorimetric autoanalyzer. 
The instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 
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Spike Analyses: 

The matrix spikes were run on the following Sample Number. 

9908689-04, 9908918-47, and 9908943-05 

An analyte recoveries. in the matriJt spike were.within the required..acceptance.liroits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Sample Duplicates: 

The sample and duplicate results were less than the PQL; therefore, the RPD is not 
applicable. 

Dnutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 
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HEXAVALENTCHRON.ITUM 

Analytical Batch Number: 157050 

Analytical Method: EPA 7196A 

Laboratory Number 

9908918-48 
QC642906 
~642907 
QC642908 
QC642909 
QC642910 

SaxoplePreparation: 

/ 

Sample Description 

048446-005 T12/f42rf43-SPI-Bill 
Blank 
Duplicate of9908918-48 
Matrix Spike of 9908918-48 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

All samples were prepared in accordance with accepted procedures. 

Instrument Calibration: 

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The 
instrument was properly calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time . 

. Blanks: 

No target analytes were detected in the method blank: above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9908918-48 

All analyte recoveries in the matrix. spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratOry control sample duplicate were within 
the required acceptance limits for .:elative percent difference. 
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Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

The above narratives have been reviewed by: lrJ/. !1/ 
I 

Date; 01/;.lhf 
; J 

28~ 



ANNEXC 
Risk Assessment 



This page intentionally left blank. 



RISK ASSESSNIENT FOR DSS SITE 1096 9/1112003 

TABLE OF CONTENTS 

I. Site Description and History ......................................................................................... C-1 
II. Data Quality Objectives ................................................................................................ C-1 
Ill. Determination of Nature, Rate, and Extent of Contamination ....................................... C-5 

111.1 Introduction ..................................................................................................... C-5 
111.2 Nature of Contamination ................................................................................. C-5 
111.3 Rate of Contaminant Migration ........................................................................ C-5 
111.4 Extent of Contamination .................................................................................. C-5 

IV. Comparison of COGs to Background Screening Levels ............................................... C-6 
V. Fate and Transport ...................................................................................................... C-6 
VI. Human Health Risk Assessment .................................................................................. C-9 

Vl.1 Introduction ..................................................................................................... C-9 
Vl.2 Step 1 . Site Data .......................................................................................... C-1 0 
V1.3 Step 2. Pathway Identification ...................................................................... C-1 0 
Vl.4 Step 3. Background Screening Procedure ................................................... C-13 

V1.4.1 Methodology .................................................................................... C-13 
V1.4.2 Results ............................................................................................. C-13 

Vl.5 Step 4. Identification of Toxicological Parameters ........................................ C-13 
Vl.6 Step 5. Exposure Assessment and Risk Characterization ............................ C-15 

Vl.6.1 Exposure Assessment ..................................................................... C-15 
Vl.6.2 Risk Characterization ....................................................................... C-15 

VI. 7 Step 6. Comparison of Risk Values to Numerical Guidelines ....................... C-15 
Vl.8 Step 7. Uncertainty Discussion ..................................................................... C-17 
Vl.9 Summary ....................................................................................................... C-18 

VII. Ecological Risk Assessment ...................................................................................... C-19 
Vll.1 Introduction ................................................................................................... C-19 
Vll.2 Scoping Assessment. .................................................................................... C-19 

Vll.2.1 Data Assessment ............................................................................. C-20 
Vll.2.2 Bioaccumulation ............................................................................... C-20 
Vll.2.3 Fate and Transport Potential. ........................................................... C-20 
Vll.2.4 Scoping Risk-Management Decision ................................................ C-20 

VIII. References ................................................................................................................. C-20 

Appendix 1 .......................................................................................................................... C-25 

AU9·031WP/SNL03:rs5369.doc C-i 840858.01 09/11/03 2:49PM 



RISK ASSESSMENT FOR DSS SITE 1096 9/11/2003 

This page intentionally left blank. 

AU9-{J3/WP/SNL03:rs5369.doc C-ii 840858.01 09/11/03 2:49PM 



RISK ASSESSMENT FOR DSS SITE 1096 9111/2003 

Table 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Figure 

1 

LIST OF TABLES 

Page 

Summary of Sampling Performed to Meet DQOs ............................................ C-2 

Number of Confirmatory Soil and QNQC Samples Collected from 
DSS Site 1 096 ................................................................................................. C-3 

Summary of Data Quality Requirements .......................................................... C-4 

Nonradiological COGs for Human Health Risk Assessment at DSS 
Site 1096 with Comparison to the Associated SNUNM Background 
Screening Value, BCF, and Log Kow ................................................................ C-7 

Radiological COGs for Human Health Risk Assessment at DSS Site 1096 
with Comparison to the Associated SNUNM Background Screening 
Value and BCF ................................................................................................ C-8 

Summary of Fate and Transport at DSS Site 1096 .......................................... C-9 

Toxicological Parameter Values for DSS Site 1096 Nonradiological COGs ... C-14 

Risk Assessment Values for DSS Site 1096 Nonradiological COGs .............. C-16 

Risk Assessment Values for DSS Site 1096 Non radiological Background 
Constituents ................................................................................................... C-16 

LIST OF FIGURES 

Page 

Conceptual Site Model Flow Diagram for Building 6583 Septic System, 
DSS Site 1096 ............................................................................................... C-11 

AU9.03/WP/SNL03:rs5369.doc C-iii 840858.01 09/11/03 2:49 PM 



RISK ASSESSMENT FOR DSS SITE 1096 9/11/2003 

This page intentionally left blank. 

AU9-03/WP/SNL03:rs5369.doc C-iv 840858.01 09/11/03 2:49 PM 



RISK ASSESSMENT FOR DSS SITE 1096 9/11/2003 

DSS SITE 1096: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1096, the Building 6583 Septic System, Operable 
Unit 1295, at Sandia National Laboratories/New Mexico (SNUNM), consists of a septic tank and 
a drainfield located approximately 100 feet west of the northwest corner of Building 6583. '-The 
site is located in the northeastern portion of SNUNM Technical Area (TA)-111 on land that is 
owned by Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). 
Available information indicates that Building 6583 was constructed in 1985 (SNUNM March 
2003} and it is assumed that the septic system was also constructed at that time. It is assumed 
that the Building 6583 septic system was abandoned in June 1991, when Building 6583 was 
connected to an extension of the City of Albuquerque (COA) sanitary sewer system (Jones 
June 1991 ). 

Environmental concerns about DSS Site 1096 are based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the most commonly 
anticipated COGs found at similar facilities. 

No springs or perennial surface-water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat. Infiltration of precipitation is almost nonexistent as virtually all 
moisture undergoes evapotranspiration. The estimates of evapotranspiration for the KAFB 
area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, SNUNM 
March 1996). Most of the area immediately around DSS Site 1096 is unpaved with some native 
vegetation, and no storm sewers are used to direct surface water away from the site. 

DSS Site 1 096 lies at an average elevation of approximately 5,403 feet above mean sea level. 
A major drainage feature in the vicinity of the site is the Arroyo del Coyote, which is located 
approximately 1.1 miles east of the site. Depth to groundwater is approximately 482 feet below 
ground surface (bgs). The nearest groundwater monitoring well is TAV-MW5, which is located 
approximately 100 feet northeast of the site. The groundwater beneath the site occurs in 
unconfined conditions in essentially unconsolidated silts, sands, and gravels. The nearest 
production wells are northwest and northeast of the site and include KAFB-4 and KAFB-11, 
which are approximately 2.65 and 3.0 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SAP) (SNUNM 
October 1999), and the "Field Implementation Plan [FIP], Characterization of Non
Environmental Restoration Drain and Septic Systems" (FIP) (SNUNM November 2001) 
identified the site-specific sample locations, sample depths, sampling procedures, and 
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analytical requirements for this and many other DSS sites. The DQOs outlined the Quality 
Assurance (QA)/Quality Control (QC) requirements necessary for producing defensible 
analytical data suitable for risk assessment purposes. The baseline sampling conducted at 
DSS Site 1 096 was designed to: 

• Determine whether hazardous waste or hazardous constituents were ever 
released at the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1 096 Potential COC 
Sampling Areas Source 
Soil beneath the Effluent discharged 
septic system to the environment 
drainfield from the drainfield 

COC = Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA =Not applicable. 

Number of Sample 
Sampling, Density 
Locations (samples/acre) 

2 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drainfield 

The baseline soil samples were collected from two locations at DSS Site 1 096. The samples 
were collected with a Geoprobe™ from two 3-foot-long sampling intervals at each boring 
location. Drainfield sampling intervals started at 6.5 and 11.5 feet bgs in each of the drainfield 
borings. The soil samples were collected in accordance with procedures described in the SAP 
(SNUNM October 1999) and the FIP (SNUNM November 2001 ). Table 2 summarizes the 
types of confirmatory and QA/QC samples collected at the site and the laboratories that 
performed the analyses. 

The DSS Site 1 096 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosives (HE), polychlorinated 
biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, hexavalent 
chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were analyzed 
by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]) and the on-site 
SNUNM Environmental Restoration (ER) Chemistry Laboratory and SNUNM Radiation 
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical 
methods and the data quality requirements for DSS Site 1 096. 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1096 

Sample Type VOCs 
Confirmatory 4 
Duplicates 0 
EBs and TBs (VOCs only) 0 
Total Samples 4 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
4 4 
1 0 
0 0 
5 4 

GEL GEL 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Environmental Restoration Chemistry Laboratory. 
= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnos~ics Laboratory. 
= Semivolatile organic compound. · 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
4 4 4 4 4 
1 1 0 0 1 
0. 0 0 0 0 
5 5 4 4 5 

ERCL, ERCL, GEL GEL GEL, RPSD 
GEL GEL 

Gross 
Alpha/ 
Beta 

Activity 
4 
0 
0 
4 

GEL 
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Table 3 
Summary of Data Quality Requirements 

Analytical 
Methoda Data Quali!Y Level GEL ERCL RPSD 

VOCs Defensible 4 samples None 
EPA Method 8260 
SVOCs Defensible 4 samples None 
EPA Method 8270 
PCBs Defensible 4 samples None 
EPA Method 8082 
HE Defensible None 4 samples None 
EPA Method 8095 
RCRA metals Defensible None 4 samples None 
EPA Method 6010/7471A 
Hexavalent Chromium Defensible 4 samples None 
EPA Method 7196A 
Total Cyanide Defensible 4 samples None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 4 samples 
Radio nuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 4 samples None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the baseline sampling effort according to the ER Project 
Quality Assurance Project Plan. The QA/QC samples consisted of one field duplicate. No 
significant QA/QC problems were identified in the QA/QC sample. 

All of the baseline soil sample results were reviewed and verified/validated according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data 
Validation Procedure for Chemical and Radiochemical Data, AOP [Analytical Operating 
Procedure] 00-03, Rev. 0 (SNUNM December 1999). The data validation reports are 
presented in the associated DSS Site 1096 proposal for no further action (NfA). The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The 
gamma-spectroscopy results are presented in the NFA proposal. The reviews confirmed that 
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the analytical data are defensible and therefore acceptable for use in the NFA proposal; 
therefore, the DQOs have been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1 096 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The sample data were used to develop the final conceptual model for DSS 
Site 1096, which is presented in Section 4.0 of the associated NFA proposal. The quality of the 
data specifically used to determine the nature, migration rate, and extent of contamination are 
described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 1 096 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HEs, PCBs, RCRA metals, hexavalent 
chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta activity. 
The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the COGs 
and potential degradation products at DSS Site 1 096. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1 096 was deactivated in the early 1990s, when Building 6583 
was connected to an extension of the GOA sanitary sewer system. The migration rate of COGs 
that may have been introduced into the subsurface via the septic system at this site was 
therefore dependent upon the volume of aqueous effluent discharged to the environment from 
this system when it was operational. Any migration of COGs from this site after use of the 
septic system was discontinued has been dependent predominantly upon precipitation, 
although it is highly unlikely that sufficient precipitation has fallen on the site to reach the depth 
at which COGs may have been discharged to the subsurface from this system. Analytical data 
generated from the soil sampling conducted at the site are adequate to characterize the rate of 
COG migration at DSS Site 1 096. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from boreholes drilled at two locations 
beneath the release point (drainfield) at the site to assess whether releases of effluent from the 
septic system r.aused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 6.5 and 11 feet bgs in 
the drainfield area. Sampling intervals started at the depths at which effluent discharged from 
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the drainfield drain lines would have entered the subsurface environment at the site. The 
baseline soil samples are considered representative of the soil potentially contaminated with the 
COGs at this site, and are sufficient to determine any vertical extent of COGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
Site 1096 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, COGs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COGs for which samples were analyzed. If the 
detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organics 
not included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

Nonradiological inorganic constituents that are essential nutrients such as iron, magnesium, 
calcium, potassium, and sodium were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs were evaluated. The nonradiological COGs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the non radiological COGs for the human health risk assessment at DSS Site 1096. 
Table 51ists radiological COGs for the human health risk assessment. All samples were 
collected from depths greater than 5 feet bgs, therefore evaluation of ecological risk was not 
performed. All tables show the associated SNUNM maximum background concentration values 
(Dinwiddie September 1997). Section Vl.4 provides discussion of Tables 4 and 5. 

v. Fate and Transport 

The releases of COGs at DSS Site 1 096 were to the subsurface soil resulting from the 
discharge of effluents from Building 6583 to the septic tank and drainfield. Because these 
discharges were to the subsurface soil, wind, surface water, and biota are considered to be of 
low significance as a transport mechanisms at this site. 

Water at DSS Site 1 096 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]) that will either infiltrate into the soil, evaporate, or form runoff. Infiltration at this site is 
enhanced by the sandy nature of the soil and the flat topography of the site. However, because 
of the high evapotranspiration rate, which accounts for 95 to 99 percent of the annual 
precipitation in this area, most of the water that infiltrates into the soil is lost to the atmosphere. 
Therefore, the leaching of COGs by the percolation of water through the soil will be limited and 
is unlikely to be a significant transport mechanism for COGs. Because groundwater at the site 
is approximately 482 feet bgs, the potential for COGs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 
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Table 4 
Non radiological COCs for Human Health Risk Assessment at DSS Site 1096 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF Log K0w 

(All Samples) Concentration Background (maximum (for organic 
coc (mg/kg) (mg/kg)a Screening Value? aQuatic) COCs) 

Inorganic 
Arsenic 5.4 4.4 No 44C -
Barium 78 214 Yes 170d -
Cadmium 0.206 J 0.9 Yes 64C -
Chromium, total 15.6 15.9 Yes 16C -
Chromium VI 0.0602 J 1 Yes 16C -
Cyanide 0.186 J NC Unknown NC -
Lead 6.37 11.8 Yes 49c -
Mercury 0.058 J <0.1 Unknown 5,500° -
Selenium 0.395 J <1 Unknown 8ooe -
Silver 0.0221 <1 Unknown 0.5c -
Organic 
2-Butanone 0.017 NA NA 19 0.299 
Toluene 0.0015 _l __ NA _ j NA l 10.?C _j -- 2.69C 

--~----- ---- - - -------

Note: Bold indicates the COGs that failed the background screening procedure and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
ecallahan etal. 1979. 
1Parameter was not detected. Concentration is one-half the detection limit. 
9Howard 1990. 

NC = Not calculated. 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
No 

BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 

= Octanol-water partition coefficient. 
= Logarithm (base 1 0). NMED =New Mexico Environment Department. 

SNUNM = Sandia National Laboratories/New Mexico. 
J = Estimated concentration. 

Kow 
Log 
mg/kg 
NA 

= Milligram(s) per kilogram. 
= Not applicable. = Information not available. 
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Table-5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1 096 with 
Comparison to the Associated SNIJNM Background Screening Value and BCF 

Maximum Activity SNLJNM Background 
(All Samples) Activity 

coc (pCi/g) (pCVg)a 
Cs-137 NO (0.019) 0.079 
Th-232 0.78 1.01 
U-235 ND(0.11) 0.16 
U-238 1.11 1.4 
---- -----

aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA =Minimum detectable activity. 
NO () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

-------

Is Maximum COC 
Activity Less Than or 

Equal to the 
Applicable SNLJNM 

Background BCF 
Screening Value? (maximum aquatic) 

Yes 900C 
Yes 900C 
Yes 3,oooc 
Yes 3,oooc 

Is COCa 
Bioaccumulator?b 

(BCF >40) 
Yes 
Yes 
Yes 
No 
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COCs at DSS Site 1096 include both inorganic and organic constituents (Table 4). Because no 
radiological analytes exceeded background screening values (Table 5), all COCs are 
nonradiological. With the exception of cyanide, the inorganic COCs are elemental in form, and 
are not considered to be degradable. Potential transformations of these inorganic COCs 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 biota. Because of the aridity of the environment at this site, and the lack 
of potential contact with biota, none of these mechanisms is expected to result in significant 
losses or transformations of the inorganic COCs. 

The organic COCs at DSS Site 1096 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 due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. Both of the organic COCs at this site (2-butanone and toluene) may 
be lost through volatilization, with subsequent degradation in the air. 

Table 6 summarizes the fate and transport processes at DSS Site 1096. COCs at this site 
include nonradiological inorganic and organic analytes. For the reasons detailed above, wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms. Significant leaching in the subsurface soil is unlikely and leaching into the 
groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low. For the organic COCs, loss through volatilization and eventual degradation 
may be of moderate significance. 

Table 6 
Summary of Fate and Transport at DSS Site 1096 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to _groundwater No None 
Food chain uptake Yes Low 
Transformation/deQradation Yes Low to moderate 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

V1.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 
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Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COG to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs 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 COGs and background. For radiological COGs, 
the incremental total effective dose equivalent and incremental estimated cancer risk are 
calculated by subtracting applicable background concentrations directly from maximum 
on-site contaminant values. This background subtraction applies only when a radiological 
COG 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), New Mexico Environment Department (NMED) and the DOE 
to determine whether further evaluation and potential site cleanup are required. 
Nonradiological COG risk values are also compared to background risk so that an 
incremental risk can be calculated. 

Ste_p 7. Uncertainties of the above steps are addressed. 

V1.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1 096. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1096 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both nonradiological 
and radiological COGs is included because the potential exists to inhale dust and volatiles. 
Soil ingestion is included for the radiological COGs as well. The dermal pathway is included 
for the nonradiological COGs because of the potential for the receptor to be exposed to 
contaminated soil. No water pathways to groundwater are considered. Depth to groundwater 
at DSS Site 1 096 is approximately 482 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 1 shows the conceptual site model flow diagram for DSS Site 1 096. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles} Inhalation (dust) 
Dermal contact Direct Qamma 
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Vl.4 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 below. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Section V1.6.2. Only the COGs that were 
detected above their respective SNUNM maximum background screening levels or did not have 
either a quantifiable or a calculated background screening level were considered in further risk 
assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1096 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, one constituent exceeded its corresponding 
background value. Four constituents did not have quantified background concentrations, 
therefore it is unknown if these COGs exceeded background values. Two constituents were 
organic compounds and do not have corresponding background values. 

For the radiological COGs, no constituents exceeded their respective background values. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Table 7 lists the nonradiological COGs retained in the risk assessment and the values for the 
available toxicological information. The toxicological values used for nonradiological COGs in 
Table 7 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the 
Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000). 
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Table 7 
Toxicological Parameter Values for DSS Site 1096 Nonradiological COCs 

Rf00 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-dayt1 

Arsenic 3E-4c M - - 1.5E+Oc 
Cyanide 2E-2c M - - -
Mercury 3E-46 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
2-Butanone 6E-1c L 2.9E-1c L -
Toluene 2E-1C M 11E-1c M -

_L_ -- .__ ~~- ~~- ~'--~-- --~- -~--~~-~-

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen 
D =Not classifiable as to human carcinogenicity. 

CToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
6Toxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)·1 =Per milligram per kilogram per day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SFinh =Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 
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Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for industrial and residential land-use 
scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989}. Parameters are based upon information from the RAGS (EPA 
1989}, the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 

Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.02 for the DSS Site 1096 nonradiological COGs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 9 shows an HI of 0.02 and an estimated excess cancer risk of 
3E-6 for the designated industrial land-use scenario. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.25 and the 
estimated excess cancer risk is 1 E-5 (Table 8). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 9 
shows that for the DSS Site 1096 associated background constituents, the HI is 0.20 and the 
estimated excess cancer risk is 1 E-5. 

For the radiological COGs, no constituent exceeded its respective background value. Hence, 
no doses were calculated for either the industrial or residential land-use scenario. 

VI. 7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land-use scenario (the designated land-use scenario for this site) and the 
residential lane-use scenario. · 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.02; which is 
lower than the numerical guideline of 1 suggested in the RAGS (EPA 1989}. The estimated 
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Table 8 
Risk Assessment Values for DSS Site 1096 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum scenarioa scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Arsenic 5.4 0.02 3E-6 0.25 1E-5 
Cyanide 0.186 J 0.00 - 0.00 -
Mercury 0.058 J 0.00 - 0.00 -
Selenium 0.395 J 0.00 - 0.00 -
Silver 0.022b 0.00 - 0.00 -
2-Butanone 0.017 0.00 - 0.00 -
Toluene 0.0015 0.00 - 0.00 -

Total 0.02 3E-6 0.25 1E-5 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J =Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

=Information not available. 

Table9 
Risk Assessment Values for DSS Site 1096 Nonradiological Background Constituents 

Industrial Land-Use 
Background scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Arsenic 4.4 0.02 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.02 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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excess cancer risk is 3E-6. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and the 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COGs the HI is 0.02 and the estimated excess cancer risk is 3E-6. Incremental risk is 
determined by subtracting risk associated with background from potential COG risk. These 
numbers are not rounded before the difference is determined and may therefore appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantifiable background screening values are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and there is no 
incremental estimated excess cancer risk for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering an industrial land-use scenario. 

For the radiological COGs, no constituent exceeded its respective background value. Hence, 
no doses were calculated for either the industrial or residential land-use scenario. 

The calculated HI for the nonradiological COGs under the residential land-use scenario is 0.25, 
which is below numerical guidance. The estimated excess cancer risk is 1 E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ), thus the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. For background concentrations of the nonradiological COGs the HI is 
0.20 and the estimated excess cancer risk is 1 E-5. The incremental HI is 0.05 and there is no 
incremental cancer risk for the residential land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COGs considering a 
residential land-use scenario. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1096 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was conducted in accordance with established procedures that 
have been used at numerous DSS sites at SNUNM. The data from soil samples collected at 
effluent release points, are representative of potential COG releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1 096. 

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. Because the COGs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COG concentrations are used to provide 
conservative results. 
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Table 8 shows the uncertainties in nonradiological toxicological parameter values. There is a 
combination of estimated values and values from the IRIS (EPA 2003), HEAST (EPA 1997a), 
and Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000). Where values are not provided, information is not available from the HEAST 
(EPA 1997a}, IRIS (EPA 2003}, Technical Background Document for Development of Soil 
Screening Levels (NMED December 2000), Risk Assessment Information System (ORNL 
2003), or EPA regions (EPA 2002a, 2002b, 2002c). Because of the conservative nature of the 
RME approach, uncertainties in toxicological values are not expected to change the conclusion 
from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under the industrial land-use scenario in NMED guidance. 

The HI for the nonradiological COGs is within the acceptable range for human health under the 
residential land-use scenario in established numerical guidance. Though the estimated excess 
cancer risk is slightly above the NMED guideline for the residential land-use scenario, a 
comparison of the maximum arsenic COC concentration (5.4 milligrams [mg] per kilogram [kg]) 
to the background value (4.4 mg/kg) and the range of arsenic background concentrations 
(0.033 to 17 mg/kg) indicates that the maximum concentration is most likely part of the 
background population. In addition, the calculated incremental excess cancer risk is zero. 
Thus, considering the background value, the range of background concentrations, and the 
incremental estimated excess cancer risk, the maximum arsenic concentration is not indicative 
of contamination. 

For radiological COGs, the conclusion of the risk assessment is that potential effects on human 
health for the industrial and residential land-use scenarios are within guidelines (as nothing 
exceeds background) and represent only a small fraction of the estimated 360 millirem per year 
received by the average U.S. population (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 conclusion reached. 

VJ.9 Summary 

DSS Site 1 096 contains identified COGs consisting of some inorganic and organic 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 included soil ingestion, 
dermal contact, and dust and volatile inhalation for chemical COGs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways were 
applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land-use scenario, the HI (0.02) is 
significantly lower than the accepted numerical guidance from the EPA. The estimated excess 
cancer risk is 3E-6. Thus, excess cancer risk is also below the acceptable risk value provided 
by the NMED br an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 
0.00, and there is no incremental excess cancer risk for the industrial land-use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

AU9-Q3/WP/SNL03:rs5369.doc C-18 840858.01 09/11/03 2:49 PM 



RISK ASSESSMENT FOR DSS SITE 1096 9/1112003 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (0.25) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-5, 
which is slightly above the acceptable risk value provided by the NMED for a residential land
use scenario (Bearzi January 2001 ). The incremental HI is 0.05, and there is no incremental 
excess cancer risk for the residential land-use scenario. Incremental risk calculations indicate 
insignificant risk to human health for the residential land-use scenario. 

The HI for the nonradiological COCs is within the acceptable range for human health under the 
residential land-use scenario in established numerical guidance. Though the estimated excess 
cancer risk is slightly above the NMED guideline for the residential land-use scenario, a 
comparison of the maximum arsenic COC concentration (5.4 mg/kg) to the background value 
(4.4 mg/kg) and the range of arsenic background concentrations {0.033 to 17 mg/kg) indicates 
that the maximum concentration is most likely part of the background population. In addition, 
the calculated incremental excess cancer risk is zero. Thus, considering the background value, 
the range of background concentrations and the incremental estimated excess cancer risk, the 
maximum arsenic concentration is not indicative of contamination. 

For the radiological COCs, no constituent exceeded its respective background value. Hence, 
no doses were calculated for either the industrial or residential land-use scenario and DSS Site 
1096 is eligible for unrestricted radiological release. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of 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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at DSS Site 1096. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997b}. The current 
methodology is tiered and contains an initial seeping assessment which is followed by a more 
detailed risk assessment if warranted by the results of the seeping assessment. Initial 
components of the 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 seeping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
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potential. A scoping risk management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

V11.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1096 are from samples collected at depths 
greater than 5 feet bgs. Therefore, no complete ecological exposure pathways exist at this site 
and no COGs are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioacci.Jmulation potential is not evaluated. 

V11.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COPECs at 
this site. Degradation, transformation, and radiological decay of the COPECs are also 
expected to be of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with COGs at this site, and therefore, no 
COPECs exist at the site. As a consequence, 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/1112003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 SWMUIAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinkinQ water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents onlY) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and ''Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http:/ /web. ead. anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), 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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative 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 radioactive 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 only, 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 Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED [ = __::_s _______ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF*ED*(Yvpor hEF) 
I =--------------~~~~=-
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
C5 = 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 (m3/kg) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D = __::...S __________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF =Exposure frequency (events/year) 

AU9-03iwP/SNL03:rs5369.doc C-29 840858.01 09/11/03 2:49 PM 



RISK ASSESSMENT FOR DSS SITE 1096 

ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

9/11/2003 

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): 

where: 

C *IR*EF*ED I = ___;;.w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 
IRi = 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 chemicals with a Henry's Law constant greater than 1 x1 0·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM 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. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summarv 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 2soa,b 52 wk/yr)a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,550a,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,9soa.b 10,950 a,b 
(=ED x 365 day/yr) 

Soil ln_g_estion Pathway 
Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Childa,b 

1 00 Adulta,b 100 Adult a,b 
Inhalation Pathway 

15 Childa 10 Childa 
Inhalation Rate (m3/day) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
. (cm2/d<!Y) 3,3ooa 5,700 Adulta 5,700 Adulta 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr} 7,30Qd.e 10,9509 

Mass Loading for Inhalation gfm3 1.36 E-5d 1.36 E-5 d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part 8 (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
9 SNUNM (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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to human health under both the industrial and residential land-use scenarios, 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNUNM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 1 01 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/ Hazardous Waste Bureau 
(HWB) regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1 091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1101: BUILDING 885 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 11 01, the Building 885 septic 
system. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1101. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via 
the Building 885 septic system, and that it does not pose a threat to human health or the 
environment under either an industrial or residential land-use scenario. Current operations at 
the site are conducted in accordance with applicable laws and regulations that are protective of 
the environment, and septic system discharges are now directed to the City of Albuquerque 
sewer system. 

Review and analysis of all relevant data for DSS Site 1101 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus DSS Site 1101 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by Criterion 5, which states: 
''The SWMUIAOC [Area of Concern] has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1101 is located on the north side of SNUNM Technical Area (TA)-1 on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (Figure 2.2.1-1 ). An SNUNM Facilities Engineering drawing indicates that the 
Building 885 septic system was situated approximately 1 00 feet north of the northwest corner 
of Building 885. This location is now beneath a large asphalt parking lot that is north of 
Building 885, on the north side of "H" Street. The abandoned septic system consisted of a 
septic tank and distribution box that emptied to a 5-foot-diameter by an estimated 25-foot-deep 
seepage pit located approximately 45 feet northeast of the septic tank (Figure 2.2.1-2). 

Construction details for this system are based solely on an SNUNM engineering drawing 
(SNUNM June 1980) because no surface expression of this system remains. No backhoe 
excavation was conducted to locate the system at this site, which has been paved. An attempt 
to locate the seepage pit using ground penetrating radar (GPR) equipment was completed on 
June 21, 2002. However, the survey results were inconclusive as to the actual location of the 
system. The GPR investigation is described in Section 3.3. 
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DSS Site 11 01 is located on a partially dissected piedmont surface formed by coalescing 
Holocene and Pleistocene alluvial fans originating in the Sandia and Manzanita Mountains. 
These deposits are underlain by the Upper Santa Fe Group, which is composed primarily of two 
interfingering facies: alluvial fan and fluvial facies. Both facies are less than 5 million years old 
and are composed of unconsolidated to poorly cemented gravel, sand, silt, and clay. These 
deposits extend to, and probably far below, the water table at this site. The alluvial fan deposits 
are derived from Tijeras Canyon, which bisects the Sandia and Manzanita Mountains to the 
east. The fluvial facies are derived from the ancestral Rio Grande and are typically well-sorted 
with relatively high hydraulic conductivities (SNUNM June 2003). 

The ground surface in the vicinity of DSS Site 1101, which is mostly paved, is very 
slightly inclined to the west. Precipitation drains from the parking lot to subsurface storm drains 
on the south and west sides of the parking lot. Storm water is then conveyed in a southerly 
direction via a subsurface storm drain into an open storm-water channel that discharges to 
Tijeras Arroyo approximately 1.5 miles south of the site. No perennial surface-water bodies are 
present in the vicinity of the site. Average annual rainfall in the SNUNM and KAFB area, as 
measured at Albuquerque International Sunport, is 8.1 inches (NOAA 1990}. Infiltration of 
precipitation is essentially nonexistent as virtually all of the moisture either drains away from the 
site or evaporates. The estimates of evapotranspiration rates for the KAFB area range from 95 
to 99 percent of the annual rainfall (Thompson and Smith 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,432 feet above mean sea level 
(SNUNM April 1995). Two water-bearing zones, a shallow groundwater system and the 
regional aquifer, underlie the site. Depth to the shallow groundwater system, which has a 
limited lateral extent and is present beneath the north-central part of KAFB, is approximately 
310 feet below ground surface (bgs) at the site. The shallow groundwater system is not used as 
a water supply source. Depth to the regional groundwater aquifer is approximately 560 feet 
bgs. Both the City of Albuquerque and KAFB use the regional groundwater aquifer as a water 
supply source. Groundwater flow in the shallow groundwater system is to the southeast, while 
that in the regional aquifer is to the northwest beneath DSS Site 1101 (SNUNM June 2003}. 
The nearest production wells to DSS Site 11 01 are KAFB-1 and KAFB-11 which are 
approximately 1.1 miles southwest and 1.3 miles southeast of the site, respectively. The 
nearest groundwater monitoring wells are the perched and regional aquifer well pair TA 1-W-08 
and TA1-W-05, which are located approximately 800 feet north of the site. 

2.2.2 Operational History 

Available information indicates that Building 885 was constructed in 1953 (SNUNM March 
2003) as a building materials warehouse, and it is assumed the septic system was constructed 
at that time. Because operational records are not available, the investigation of the site was 
planned to be consistent with other DSS site investigations and to sample for the COCs most 
commonly found at similar facilities. In 1988, Building 885 was connected to the City of 
Albuquerque sanitary sewer system, and it is assumed that the septic system was abandoned 
and paved over at that time (SNUNM August 1988). 
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2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1101 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1101 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at this site. In 2002, a backhoe was 
used to physically locate a portion of the buried drain line running north from Building 885 to the 
septic system (Investigation 1 ). In June 2002, a GPR survey was conducted to attempt to 
locate the position of the septic system seepage pit (Investigation 2). In October 2002, 
subsurface soil samples were collected from a boring drilled through the parking lot asphalt at a 
location approximately 5 feet south of the presumed center of the seepage pit (Investigation 3). 
These three investigations were required by the NMED/HWB to adequately characterize the site 
and were conducted in accordance with procedures presented in the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001) described in Chapter 1.0. These investigations are 
discussed in the following sections. 

3.2 Investigation 1-Backhoe Excavation 

On March 26, 2002, a backhoe was used to locate and expose the septic system drain line 
shown on the engineering drawing (SNUNM June 1980) running north from the northwest 
corner of Building 885 to the former septic system. The line was located at an average depth of 
approximately 5 feet in the unpaved strip between "H" Street and the south side of the parking 
lot. The line was followed north to the point where it continued under the paved pedestrian 
walkway on the south side of the parking lot (Figure 2.2.1-2). The backhoe work was stopped at 
this point in order to prevent damage to the concrete curb and gutter and asphalt pavement and 
evaluate noninvasive methods that might be used to locate the seepage pit beneath the 
pavement. The location of the trench excavated to expose the drain line in this area is marked 
by orange pinflags shown in Figure 3.2-1. No visible evidence of stained or discolored soil 
indicating possible leakage from the drain line was observed during the excavating procedure. 
No samples were collected during the backhoe excavation at the site. 

3.3 Investigation 2-GPR Survey 

On June 21, 2002, a GPR survey was conducted at the site to attempt to precisely determine 
the location and depth of the septic system seepage pit. A 70- by 40-foot area centered on the 
presumed location of the seepage pit, indicated on the SNUNM engineering drawing (SNUNM 
June 1980), was surveyed with the GPR equipment. The technique identified a 70- by 10-foot 
rectangular area of "subsurface structure," but it was not possible to locate specific structures 
within the rectangular area. However, two possible seepage pit locations, including the location 
indicated on the engineering drawing, were identified as a result of the survey (lE-T June 2002). 
Given the inconclusive and ambiguous results of this survey, it was concluded that the 
engineering drawing provided the best available information showing the location of the unit. 
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Figure 3.2-1 
Two orange pinflags mark the location of the DSS Site 1101, Building 885 septic system, 

drain line running north from Building 885 (upper left of photo) and beneath "H" Street. 
View to the south. March 26, 2002 
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3.4 Investigation 3-Soil Sampling 

Soil sampling was conducted at this site in accordance with the rationale and procedures in the 
SAP (SNUNM October 1999} approved by the NMED. On October 21, 2002, an initial borehole 
was drilled at the center of the seepage pit location (Figure 3.4-1) shown on the June 1980 
engineering drawing. At a depth of 23 feet, concrete or metal assumed to be remains of the 
seepage pit was encountered causing auger refusal. Because further attempts to drill deeper at 
this location could have resulted in a stuck drill string and lost tools, it was decided to abandon 
this initial borehole and relocate to an offset location 5 feet south of the first boring. On 
October 22, a second borehole was drilled at the offset location (shown on Figure 2.2.1-2}, and 
soil samples were successfully collected from an upper depth interval starting at the estimated 
base of the seepage pit at 25 feet bgs and a second deeper interval starting at 30 feet bgs. A 
summary of the boreholes, sample depths, sample analyses, analytical methods, laboratories, 
and sample dates are presented in Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. In the borehole drilled 
on the south side of the seepage pit, the shallow sample interval started at the estimated base 
of the gravel aggregate in the bottom of the seepage pit, and the lower (deep) interval started 
5 feet beneath the top of the upper interval. Once the auger rig had reached the top of the 
sampling interval, a 3-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube lined with 
a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically driven 
downward 3 feet to fill the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for volatile organic 
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from 
the lower end of the BA sleeve and capping the section ends with Teflon film, then a rubber end 
cap, and finally sealing the tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 11 01 soil samples are summarized 
in Table 3.4-1 . 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 11 01 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 
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Figure 3.4-1 
Auger drilling at the DSS Site 1101 , Building 885 septic system seepage pit location in the 

parking lot north of Building 885, shown in the center-left side of the photo. 
View to the southwest. October 21 , 2002 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for DSS Site 1101, 

Building 885 Septic System Soil Samples 

Top of Sampling 
Number of Intervals in each 
Borehole Borehole Total Number of 

Samplinq Area Locations (ft bqs) Soil Samples 
Seepage Pit 1 25,30 2 

1 25,30 2 

1 25,30 2 

1 25,30 2 

1 25,30 2 

1 25,30 2 

1 25,30 2 

1 25,30 2 

1 25,30 2 

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound . 
VOC = Volatile organic compound . 

Total Number of Analytical Parameters and Analytical 
Duplicate Samples EPA Methodsa Laboratory 

0 VOCs GEL 
EPA Method 8260 

0 SVOCs GEL 
EPA Method 8270 

0 PCBs GEL 
EPA Method 8082 

0 HE GEL 
EPA Method 8330 

0 RCRA Metals GEL 
EPA Methods 6020/7000 

0 Hexavalent Chromium GEL 
EPA Method 7196A 

0 Total Cyanide GEL 
EPA Method 9012A 

0 Gamma Spectroscopy RPSD 
EPA Method 901.1 

0 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples 
Collected 
10-22-02 

10-22-02 

10-22-02 

10-22-02 

10-22-02 

10-22-02 

10-22-02 

10-22-02 

10-22-02 



VOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 3.4.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.4.2-2. No VOCs were detected in either of the soil samples collected from 
this site, or in the trip blank (TB) associated with these samples. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the two soil samples collected 
from the seepage pit borehole are summarized in Table 3.4.2-3. The MDLs for the SVOC 
analyses are presented in Table 3.4.2-4. As shown in Table 3.4.2-3, a total of six SVOCs were 
detected in the shallow sample and only two SVOCs were detected in the deep sample. Also, 
because two of the six SVOCs detected in the shallow sample were detected in the deep 
sample, this suggests that the contamination is limited to the area immediately beneath the 
seepage pit and has not migrated beyond the unit. 

Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the 
seepage pit borehole are summarized in Table 3.4.2-5. The MDLs for the PCB analyses are 
presented in Table 3.4.2-6. No PCBs were detected in either of the samples collected from this 
site. 

HE Compounds 

High explosive (HE) compound analytical results for the two soil samples collected from the 
seepage pit borehole are summarized in Table 3.4.2-7. The MDLs for the HE compound 
analyses are presented in Table 3.4.2-8. No HE compounds were detected in either of the 
samples collected from this site. The HE samples from this site were reanalyzed, as explained 
in Section 3.4.3. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the seepage pit borehole are summarized in 
Table 3.4.2-9. The MDLs for the metals analyses are presented in Table 3.4.2-10. None of the 
metal concentrations detected in these samples exceeded the corresponding NMED-approved 
background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the seepage pit 
borehole are summarized in Table 3.4.2-11. The MDLs for the cyanide analyses 
are presented in Table 3.4.2-12. As shown in Table 3.4.2-11, cyanide was detected in the 
25-foot-bgs sample; cyanide was not detected in the 30-foot-bgs sample from the borehole. 
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Table 3.4.2-1 
Summary of DSS Site 11 01, Building 885 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number b ER Sample ID Depth (ft) 
605786 885-SP1-BH1-25-S 25 
605786 885-SP1-BH1-30-S 30 

Quality Assurance/Quality Control Samples (all in f.tg/l...l 
605786 885-SP1-TB NA 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole . 

. DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
f.tQ/kg = Microgram(s) per kilogram. 
f.tQ/L = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC =Volatile organic compound. 
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Table 3.4.2-2 
Summary of DSS Site 11 01, Building 885 Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analy!_e .(J.lg/kg) 
Acetone 3.52 
Benzene 0.45 
Bromodichloromethane 0.49 
Bromoform 0.49 
Bromomethane 0.5 
2-Butanone 3.74 
Carbon disulfide 2.36 
Carbon tetrachloride 0.49 
Chlorobenzene 0.41 
Chloroethane 0.81 
Chloroform 0.52 
Chloromethane 0.37 
Dibromochloromethane 0.5 
1, 1-Dichloroethane 0.47 
1 ,2-Dichloroethane 0.43 
1, 1-Dichloroethene 0.5 
cis-1 ,2-Dichloroethene 0.47 
trans-1 ,2-Dichloroethene 0.53 
1 ,2-Dichloropropane 0.48 
cis-1 ,3-Dichloropropene 0.43 
trans-1 ,3-Dichloropropene 0.25 
Ethylbenzene 0.38 
2-Hexanone 3.77 
4-Methyl-2-pentanone 4.03 
Methylene chloride 1.35 
Styrene 0.39 
1,1 ,2,2-Tetrachloroethane 0.91 
Tetrachloroethane 0.38 
Toluene 0.34 
1,1, 1-Trichloroethane 0.53 
1,1 ,2-Trichloroethane 0.54 
Trichloroethane 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.4.2-3 
Summary of DSS Site 1101, Building 885 Septic System, Confirmatory Soil Sampling 

SVOC Analytical Results, October 2002 
(Off-Site Laboratory) 

Sample Attributes SVOCs (EPA Method 8270a) (!J.g/kg) 
Sample Di-n-octyl bis(2-Ethylhexyl} 

Numberb ER Sample ID Depth (ft) Acenaphthene 2-Chlorophenol Chrysene phthalate phthalate Fluoranthene 
605786 885-SP1-BH1-25-S 25 10.7 J (33.3 
605786 885-SP1-BH1-30-S 30 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

NO (8) 
16.9 J (333 18.5 J (33.3 NO (30.3) 31.7 J (333 17.4 J (33.3 

NO (15.3) NO (16.7) 150 J (333 182 J (333 ND{16.7} 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
j..tg/kg = Microgram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 

Fluorene 
10.4 J (33.3) 

___I\J_QJ4) 



Table 3.4.2-4 
Summary of DSS Site 1101, Building 885 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 82703 

Detection Limit 
Analyte (Jlg/kg) 

Acena_Q_hthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(ghi)pe~lene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz( a,h )anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 ,4-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethyi{Jhthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyi)_Q_hthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 11 01 , Building 885 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte (!.tg/kg) 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-cd)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method Detection Limit. 
J..tg/kg = Microgram(s} per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of DSS Site 1101, Building 885 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 80823 ) 

Number'> ER Sample ID Depth (ft) (Jlg/kg) 
605786 885-SP1-BH1-25-S 25 ND 
605786 885-SP1-BH1-30-S 30 ND 

3 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
J.!g/kg = Microgram(s) per kilogram. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.4.2-6 
Summary of DSS Site 1101, Building 885 Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 82703 

Detection Limit 
Analyte (Jlg/kg) 

Aroclor-1 016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

3 EPA November 1986. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.4.2-7 
Summary of DSS Site 11 01, Building 885 Septic System 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Number b ER Sample ID Depth (ft) (~g/kg) 

605786 885-SP1-BH1-25-S 25 NDH 
605786 885-SP1-BH1-30-S 30 ND 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
H = The holding time was exceeded for the associated sample analysis. 
HE = High explosive(s). 
ID =Identification. 
1-lg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.4.2-8 
Summary of DSS Site 1101, Building 885 Septic System 

Confirmatory Soil Sampling, HE Compounds Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (J.lg/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
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Table 3.4.2-9 
Summary of DSS Site 1101, Building 885 Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6020/7000/7196Aa) (mQ/kQ) 
Record Sample 

Numberb ER Sample ID Depth (ft\ 
605786 885-SP1-BH1-25-S 25 

605786 885-SP1-BH1-30-S 30 

Background Concentration-North Area 
Supergroupc 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 

Arsenic 
1.97 

2.15 

4.4 

EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

Barium Cadmium Chromium Chromium. (VI) Lead Mercury 
56.2J 0.187 J (0.481) 11.8 ND (0.0533} 4.29 0.00124 J 

(0.00897) 
85.7 J 0.158 J (0.495) 7.44 ND (0.0533) 4.68 0.00459 J 

(0.00913) 
200 0.9 12.8 NC 11.2 <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
J = Analytical result was qualified as an estimated value during data validation. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 

Selenium Silver 
0.613 J ND (0.0867)! 

I 

0.288 J (0.495) ND (0.0893)! 
! 

<1 <1 

I 



Table 3.4.2-10 
Summary of DSS Site 1101, Building 885 Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 6020/7000/7196N 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.198-0.204 
Barium 0.0641-0.066 
Cadmium 0.046-0.0473 
Chromium 0.155-0.16 
Chromium (VI) 0.0533 
Lead 0.273-0.281 
Mercury 0.000882-0.000898 
Selenium 0.156-0.16 
Silver 0.0867-0.0893 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Table 3.4.2-11 
Summary of DSS Site 1101, Building 885 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
· October 2002 

(Off-Site Laboratory) 

Total Cyanide 
(EPA Method 9012a) 

Sample Attributes (mglkg) 
Record Sample 

Number!> ER Sample ID Depth (ft) Total Cyanide 
605786 885-SP1-BH1-25-S 25 0.184 J _10.244 
605786 885-SP1-BH1-30-S 30 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

ND (0.0378) 

J ( ) = The reported value is greater than or equal to the MDL but is less than the 
practical quantitation limit, shown in parentheses. 

MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
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Radionuclides 

Table 3.4.2-12 
Summary of DSS Site 11 01 , Building 885 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 9012A3 

Detection Limit 
Analyte (mg/kg) 

Total Cyanide 0.0378-0.0409 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Radionuclide analytical results for the gamma spectroscopy analysis of the two soil samples 
collected from the seepage pit borehole are summarized in Table 3.4.2-13. No activities above 
NMED-approved background levels were detected in the samples from this site. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the two soil samples collected from the seepage pit 
borehole are summarized in Table 3.4.2-14. No gross alpha or beta activity above the New 
Mexico-established background levels (Miller September 2003) was detected in either of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control (QC) samples were collected at an approximate frequency of 1 
per 20 field samples. These typically included duplicate, equipment blank (EB), and TB 
samples. Typically, samples were shipped to the laboratory in batches of 20, so that any one 
shipment might contain samples from several sites. Aqueous EB samples were collected at an 
approximate frequency of 1 per 20 samples and sent to the laboratory. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. Aqueous TB 
samples were used for VOC analysis only and were included in every sample cooler containing 
VOC soil samples. The analytical results for the EB and TB samples appear only on the data 
tables for the last site sampled in any one shipment, although the results were used in the data 
validation process for all the samples in that batch. 

An aqueous TB sample was included in the sample cooler containing the VOC soil samples 
collected from the Building 885 septic system and other DSS sites in October 2002. As shown 
in Table 3.4.2-1, no VOCs were detected in this TB sample. No duplicate or EB samples were 
collected at this site. 
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Table 3.4.2-13 
Summary of DSS Site 1101, Building 885 Septic System Confirmatory Soil Sampling 

Gamma Spectroscopy Analytical Results, October 2002 
(On-Site Laboratory) 

Sample Attributes 
Record Sample Cesium-137 

Numberb ERSample ID Depth (ft) Result Errore 
605791 885-SP1-BH1-25-S 25 ND (0.0264) 
605791 885-SP1-BH1-30-S 30 ND (0.0286) 

Background Activity-North Area 0.084 
Supergroupd 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
ID =Identification. 
MDA =Minimum detectable activity. 
NA = Not applicable. 
ND ( ) =Not detected above the MDA, shown in parentheses. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetected results. 

--
--

NA 

Activity (EPA Method 901.1 a) (pCi/g) 
Thorium-232 Uranium-235 

Result Errore Result Errore 
0.564 0.265 ND (0.159) --
0.617 0.29 ND (0.1721 --
1.54 NA 0.18 NA 

Uranium-238 
Result Errore 

ND (0.386) --
ND (0.419) --

1.3 NA 



Table 3.4.2-14 
Summary of DSS Site 1101, Building 885 Septic System 

Confirmatory Soil Sampling, Gross Alpha and Beta Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g) 
Record Sample Gross Alpha 

Numberb ER Sample ID Depth (ft) Result 
605786 885-SP1-BH1-25-S 25 5.91 
605786 885-SP1-BH1-30-S 30 10.3 

BackQround Activityd 17.4 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMiiJer September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocuries per gram. 
S = Soil sample. 
SP = Seepage pit. 

Errore 
1.34 
1.69 
NA 

Gross Beta 
Result Errore 
16.8 2.23 
17.7 1.29 
35.4 NA 

All laboratory data were reviewed and verified/validated according to Data VerificationNalidation 
Level 3 (SNUNM July 1994) or Data Validation Procedure for Chemical and Radiochemical 
Data in SNUNM ER Project Data Validation Procedure for Chemical and Radiochemical Data, 
AOP [Administrative Operating Procedure) 00-03, Rev. 0 (SNUNM December 1999). In 
addition, SNUNM Department 7713 (RPSD Laboratory) reviewed all gamma spectroscopy 
results according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue 
No. 2 (SNUNM July 1996). Annex A contains the data validation reports for the samples 
collected at this site. 

As shown in Annex A, the HE compound HMX was initially detected in the HE sample from the 
25-foot depth interval. However, internal laboratory QC procedures suggested that the 
compound was not actually present; as a result, a reanalysis was requested by SNUNM sample 
management personnel. The reanalysis was performed, and HMX was not detected the second 
time. However, by then the holding time for the HE analysis (14 days for extraction) of the 
original sample had expired. Therefore, the revised HE results for the 25-foot sample were 
qualified "H" to indicate a missed holding time (Table 3.4.2-7). Aside from this problem, the data 
are acceptable for use in this NFA proposal. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and 
extent of possible COC releases. There are no further data gaps regarding characterization of 
DSS Site 1101. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1101, the Building 885 septic system, is based upon the 
GOCs identified in the soil samples collected from beneath the seepage pit at this site. This 
chapter summarizes the nature and extent of contamination and the environmental fate of the 
COCs. 

4.1 Nature and Extent of Contamination 

Potential GOCs at DSS Site 1101 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. There were no VOCs, PGBs, HE compounds, 
or hexavalent chromium detected in any of the soil samples collected at this site. Up to seven 
SVOGs were detected in the SVOG samples, and cyanide was detected in one of the two 
cyanide samples collected from the site. None of the eight RGRA metals were detected at 
concentrations above the approved maximum background concentrations for SNUNM North 
Area Supergroup soil (Dinwiddie September 1997). However, when a metal concentration 
exceeded its maximum background screening value or the nonquantifiable background value, it 
was carried forward in the risk assessment process. None of the four representative gamma 
spectroscopy radionuclides were detected at activities exceeding the corresponding background 
levels. Finally, gross alpha/beta activity indicated no significant radioactive contamination at the 
site. 

4.2 Environmental Fate 

Potential GOCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system seepage pit. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the seepage pit 
(Figure 4.2-1}. The depth to groundwater at the site (approximately 310 and 560 feet bgs to 
the shallow and regional aquifers, respectively) precludes migration of potential GOCs into the 
groundwater system. The potential pathways to receptors include soil ingestion, dermal 
contact, and inhalation, which could occur as a result of receptor exposure to contaminated 
subsurface soil at the site. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COCs at DSS Site 1101. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1101. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 11 01 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 11 01 , Building 885 Septic System 

Number of 
COCType Samplesa 

VOCs 2 
SVOCs 2 

2 
2 
2 
2 

2 
2 

PCBs 2 
HE 2 
RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy: 2 
(pCi/g) Gross Alpha 2 

Gross Beta 2 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Greater than 
Background 

None 
Acenapthene 

2-Chlorophenol 
Chrysene 

Di-n-octyl phthalate 
bis(2-Ethylhexyl) 

phthalate 
Fluoranthene 

Fluorene 
None 
None 
None 
None 

Cyanide 
None 
None 
None 

Maximum 
Background 

Limit/North Area Maximum 
Supergroupb Concentrationc 

(mglkg) (mg/kg) 
NA NA 
NA 0.0107 J 
NA 0.0169 J 
NA 0.0185 J 
NA 0.150 J 
NA 0.182 J 

NA 0.0174 J 
NA 0.0104 J 
NA NA 
NA NA 
NA NA 
NA NA 
NA 0.184 J 
NA NA 
NA 10.3 
NA 17.7 

Average 
Concentrationd 

(mg/kg) 
NA 

0.0074 
0.0123 
0.0134 
0.0826 
0.1069 

0.0129 
0.0062 

NA 
NA 
NA 
NA 

0.101 
NC1 

NC' 
NC' 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Number of 
Samples 
Where 

Background 
Concentration 

Exceedede 
None 

1 
1 
1 
2 
2 

1 
1 

None 
None 
None 
None 

1 
None 
None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-halt of the MDLs 
tor nondetected results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities tor 
gamma spectroscopy. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
J = Estimated concentration. 
MDA = Minimum detectable activity. 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 

NC 
PCB 
pCi/g 
RCRA 
SVOC 
voc 

= Not calculated. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 

I 

I 



dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. No pathways to groundwater and no intake routes through flora or fauna are 
considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion of the exposure routes and receptors at DSS Site 1101. 

4.3 Site Assessment 

Site assessment at DSS Site 1101 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 11 01 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 11 01 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1101. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 11 01 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because SVOCs, total cyanide, and metals are present, it was necessary to 
perform a human health risk assessment analysis for the site, which included all COGs 
detected. Annex B provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COGs at DSS Site 1101 is 0.00 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1101 COGs under an industrial land-use scenario is 1 E-9. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus, the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
excess cancer risk is 1.05E-9. Both the incremental HI and excess cancer risk are below 
NMED guidelines. 

The HI calculated for the COGs at DSS Site 1101 is 0.00 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
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cancer risk for DSS Site 1101 COCs is 5E-9 for a residential industrial land-use scenario. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
(Bearzi January 2001 ); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. The incremental excess cancer risk is 4.54E-9. Both the incremental HI 
and incremental excess cancer risk are below NMED guidelines. 

For the radiological COCs, none of the constituents had a minimum detectable activity or 
reported value greater than the corresponding background values; therefore no risk was 
calculated. 

The nonradiological and radiological carcinogenic risks are tabulated and summed in 
Table 4.3.2-1. 

Scenario 
Industrial 
Residential 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 
DSS Site 1101, Building 885 Septic System Carcinogens 

Nonradiological Risk Radiological Risk 
1.05E-9 0.0 
4.54E-9 0.0 

Total Risk 
1.05E-9 
4.54E-9 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the U.S. Environmental 
Protection Agency's Ecological Risk Assessment Guidance for Superfund (EPA 1997) also was 
performed as set forth by the NMED Risk-Based Decision Tree in the "RPMP Document 
Requirement Guide" (NMED March 1998). An early step in the evaluation compared COC 
concentrations and identified potentially bioaccumulative constituents (see Annex B, 
Sections IV, Vll.2, and Vll.3). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in the 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

All COC s at DSS Site 11 01 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 
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4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1101 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 11 01, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1101 for the following reasons: 

5.2 

• 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 complete pathways 
exist at the site. · 

Criterion 

Based upon the evidence provided in Section 5.1 , DSS Site 11 01 is proposed for an N FA 
decision according to Criterion 5, which states, "the SWMU/AOC 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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ANNEXA 
DSS Site 1101 

Soil Sample Data Validation Results 



Site: DSS soil sampling ARCOC: 605786 Data: Organic, Inorganic and Radiochemistry 
' 
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met. No data met.Nodata met.Nodata met.Nodata met.Nodata 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87 I 23 
Phone: 505-299-5201 
Fax: 505-299-6744 

-- -- Email: minteer@aol.com 

DATE: 01/03/03 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605786 
GEL SDG # 69322 
Projectffask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNL/NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 6010B (ICP-AES 
metals), SW-846 7471A (Hg), SW-846 9012A (total CN) and SW-846 7196A (hexavalent chromium). 
Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES 
' 

Selenium was detected in the ICB at a negative value with an absolute value > D~ but < RL. Both 
associated sample results were detects,< 5X MDL and will be qualified "J, B3". ! 

; 

The replicate had a RPD > QC acceptance criteria (35%) for barium (46%) and c~mium (38%). Both 
associated sample results were> SX RL and will be qualified "J". ' 

i 
Data are acceptable and QC measures appear to be adequate. The following sections disc~s the data review and 
validation. i 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding times and property\ preserved. 
i 
! 

Ca6bration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

-All Analyses: All blank criteria were met except as mentioned above in the summary section. 



Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) Analyses 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria except as follows: 

Hexavalent Chromium 
The sample used for the MS was of similar matrix from another SNL SDG. No data will be qualified as a 
result. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except as mentioned above in the summary 
section and as follows: 

Hexavalent Chromium 
The sample used for the replicate was of similar matrix from another SNL SDG. No data will be qualified 
as a result. 

ICP Interference Check Sample UCS) 

ICP-AES (All batches): The ICS-AB met QC acceptance criteria. 

All Other Analyses: No ICS required. 

Detection LimitsiDUutions 

. All Analyses: All detection limits were properly reported. 

ICP-AES: All soil samples were diluted 2X. 

All Other Analyses: No dilutions were performed. 

OtherQC 

All Analyses: No field blank, field duplicate or equipment blank was submitted on the ARCOC. 

It should be noted that the COC requested that metals be analyzed by method SW-846 6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



·-

Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 01102/03 

TO: File 

FROM: Linda.Thal 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS soil sampling 
ARCOC # 605786 
GEL SDG # 69322 and 69323 
Project!fask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW -846 8260NB (VOC), 
8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the data package that resulted in the 
qualification of data. 

HE 
It was noted that the HMX recovered in the MS/MSD was similar to the spiked amount, thereby raising 
the question of the validity of the reported HMX result in sample 69322-003. R~xtraction and 
reanalysis was requested and the HMX in this reanalyzed sample (73243-001) was not confirmed. 
Therefore, the HMX results for sample 69322-003 will be qualified R. 

Data are acceptable except as mentioned above, and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibration 

All Analyses: AU initial and continuing calibration acceptance criteria were met except as follows: 

VQC Batch# 211014 and 210994 
The RF for trichloroethene in the initial calibration was < specified minimum (0.30) but> 0.0 1. The 
associated sample results were non-detect, and using professional judgment no data will be qualified. 



Blanks 

svoc 
Phenanthrene (0.98) had a correlation coefficient> 0.90 but< 0.99 in the initial calibration preceding 
sample 69322-003 and 2,4-dinitrophenol (0.98) preceding sample 69322-004.The associated sample 
results were non-detect and will not be qualified. · 

Benzo(g,h,i)perylene (43%) and indeno(l,2,3-cd)pyrene (43%) had %R > 40% but< 60%, and 
dibenz(a,h)anthracene (32%) had a %R > 20% but< 40%, all with a positive bias in the CCV preceding 
sample 69322-003.AII associated sample results were non-detect and unaffected by a positive bias; no data 
will be qualified. 

Several compounds had %0 > 20% but < 400/o in the CCV preceding sample 69322-004. All associated 
sample resuhs were non-detect and will not be qualified. 

PCB 
The CCVs bracketing the samples had a %R > 20% but< 40% with a positive bias for aroclor 1016.The 
associated sample results were non-detect and unaffected by a positive bias; no data will be qualified. 

All Apalyses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 

Internal Standards QSsl 

All Analyses: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate <MS/MSDl Analysis 

All Analyses: All MS/MSD acceptance criteria were met except as follows: 

VOC Batch # 210994 
It should be noted that the sample used for the MS/MSD was of similar matrix from another SNL SDG. 
No data will be qualified. 

~ 
Several compounds (see DV worksheet) had %Rs < QC acceptance criteria (75- 125%). Using 
professional judgment, no data will be qualified. 

Laboratory Control Samples (LCS/LCSD> ADalysm 

All Analyses: The LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

VQC Batch# 211014 
The LCS acceptance criteria were met by the successful analysis of a second source CCV,. 

VOC Batch# 211014 and 210994 
It should be noted that no compound was associated with internal standard 1,4-dichlorobenzeno-d4. No 
data will be qualified as a result. 

svoc 
It should be noted that no compound was associated with internal standard peryleno-dl2. No data will be 
qualified as a result. 



Detection LimitsiDHutions 

All Analyses: All detection limits were properly reported. Samples were not diluted. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

PCB: All sample results were non-detect; therefore, no confirmation analyses were required. 

HE: All confirmation acceptance criteria were met. 

OtberQC 

VOC: A trip blank was submitted on the ARCOC. No field duplicate or equipment blank was submitted. 
It should be noted that Vinyl Acetate was on the TAL for the soils but not for the TB. 

) 

SVOC. PCB and HE: No equipment blank, field duplicate or field blank was submitted on the ARCOC. 

No raw data were submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

0 ~:u~:!':e~ 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 . 

· · Email: minteer@aol.com 

DATE: 01/02/03 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation- SNL 
Site: DSS soil sampling 
ARCOC 605786 
GEL SDG # 69322 
Project!fask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. 
This validation was performed according to SNLINM ER Projeet AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 900.0 (Gross 
Alpha/Beta). No problems were identified with the data package that resulted in the qualification of data. 
Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding Tunes/Preservation 

AU samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The case narrative stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank or equipment blank at concentrations > the associated 
MD As. 

Matrix Spike (MS) Analysb 

The MS analyses met all QC acceptance criteria. 

Laboratory Control Sample CLCS) Analysis 

The LCS analyses met aU QC acceptance criteria. 



Replicates 

The replicate analyses met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

No equipment blank, field blank or field d\lplicates were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Site/Project: D SJ .S 0/ I Jam f)} II\.(( 

AR/COC #: G, OS 78 t. - J 

Laboratory: ;...-J.. 

Laboratory Report #: (Q 9 3 c) C) · 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

I2. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J "" Estimated 
u = Not Detected 
UJ == Not Detected, Estimated 
R = Unusable 

. . D~~ Va,•uotion Summa,ry . . 
Project/Taskl~l: 7dJ3.: OJ o~ .. QJ. #qf~~loa:·: .. /'I. g I Matrtx: ..5o;/ fl 78 

Organics 
Pesticide/ voc svoc 

PCB 

v v v 
V' v v 
v v v 
v II v 
~ v v 

v v v 

v t/ 

v v 

/B /Vll H~ 

Check(v') = Acceptable 
Shaded Cells = Not Applicable (also ''NA") 
NP = Not Provided 

Laboratory Sample IDs: t, 9..?C¥J - QQ/ ill tv - QQ)y 

~ 9.1-J..f - 001 /r!?) 
~~7 

Analysis 

In organics 
HPLC GFAAJ CVAA RAD 
(HE) ICP/AES 

AA (Hi) 
CN 

v v /'fit v / 

v v v v' 

t/ :) (<.? v v 

v v v v 

v v v v 

J v v 
v 

v 
v" 

IVA- /'(It M1- ,vlt 
/(1£ 

Other 
(j-11<> 

v 
v 

v 

v 

t/ 

v 

N/f 

Other: .11- lJ ;'r/ I)Q/- to" I:~ Reviewed By: ~IAA1 Date: Ql. OJ -D3 

On ~~0 
B-12 



. Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: w_ Jo;/ JD..IYlfi(!J AR/COC#: bOS/~<.2 #ofSamples: o( f/ I Matrix: .Jot!J §' ll;n 

Laboratory: · ~ 1 Laboratory Report#: (, 9u ~o1 Laboratory Sample IDs: 0 93c;)::J.. - 001 ~ -· OO..l 
0 ., . - "-· .. ................ . -v~ ~· ~ ~ - .. ·- -·-~· ...... . - '7f5) 

c, 9s~s-6c 
((l 

CaUb. Calib. CCV T RSDI Field 
IS CAS# Name c Min. Intercept RF Rz %0 Method LCS LCSD 

LCS MS MSD MS 
Dup. 

Equip. Trip A.J MJ 
L RF <200/o I Blks RPD RPD RPD Blanks Blanks 

i >.OS(). 1 0.99~ 120%~ I ~ I .J ' I I ) eX .,l 

0 

1 71-SS-6 1,1 1-trichloroetbane 0.10 / // / I ,/ ./ 'Ill. VA Nit" l/ 
2 79-34-5 I 1,2,2-tetrachloroethane 0.30 ! I 
2 79-00-5 I ~-tri<:hloroetbane 0.10 I \ 
1 75-34-3 1,1-4khloroedlaae 0.10 \ 
1 15-35-4 1,1-6:1do ..... 0.20 ,/ \1 v / / \/ v v \ ./ v 
1 107-06-2 1.l-6:1doJ:'Odlume 0.10 \ 
1 540-59..0 1,2-dlc:hlo total) 0.01 \ 
1 78-81-5 1,2-4khloro~ v 0.01 \ 
1 78-93-3 l-llataone ~fE~) 

1,1"'0.01 \ 'UOxlllk.) 
1 110.75-8 2-cbloroethyl vinyl ether \ 
2 591-78-6 2-hexanooe (MBK) v 0.01 

2 108-10-1 4-methyl-2-pcntanone 
(MIBK) 0.10 I 

1 67-64-1 acdoae(10xlllk) 0.01 1\ 
1 71-43·2 1leDzeDe 0.50 / v t/ / /\ / / 

I 75-27-4 bromodicbloromethane 0.20 I 
3 15-25-2 bromofurm 0.10 / /· ./ \ 
I 74-83-9 bromomelhane 0.10 ./ / .,/ \ 
I 75-15..0 carbon disulfide 0.10 I I \ 
I 56-23-S carlloa tetrachloride 0.10 .£ L / \ 
2 108-90-7 chlorobtmtae 0.50 \/ v v v f/ \ t/ / 

I 7S..00-3 cbloroetbane 0.01 v' >/ \ 
l 

1 67-66-3 chloroform 0.20 \ 
I 74-87-3 cblorometbane 0.10 I 
I I 0061-0 1·5 cis-1 3-<licblo 0.20 \ 
2 124-48-1 dibromochlorometbane 0.10 ../ I / \ 
2 100-41-4 eth_ylbenzene 0.10 1 
I 75-09-2 methylene chloride (I Oxbl.k) 0.01 ./ ,/ / J J \ \ 
2 100-42-5 styrene 0.30 I f \ 
2 127-18-4 tttnchlorodhmt 0.20 ' I \ 
2 108-88-3 toluene( I Oxblk) 0.40 v / _lL"_ v ../ I v v 
2 I 0061-02-6 trans-! 3-dicbloropropene 0.10 I 
1 79..()1-6 trkhloroetlleae 0.30 ~ J.Si. lU I / v ./ I/ v I \../ \/ 
1 75-01-4 '1Dn chloride 0.10 \. ": / I 
2 1330.20.7 I xYicnes( total) 0.30 I \ 

CIJ- J .J - D j 0JOt:£L t> "-M. ,,~~. _\ I 

l-ti'Un0 ~ d - Du JJnrodA4. : 

Notes: · Sha ed rows are R RA o mpound . 
. ·~ I. I 

;I edBy: ~ .. 
w c 

();. Od.OJ 

o1..11 01"~ A.C.J 1 cw .s~ JUc__ J-18 



Volatile Organics Page 2 of2 

Site/Project: ________ _ ARICOC#: 0 OS78(o Batch #s: ------------------------

Laboratory: Laboratory Report#:-------- #of Samples:-------- Mmrix: ------------------------------

Sample 

IN CJ:.IT flt..IA 

---------~ 
~-

SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-dB 

\ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 
IS 1 IS 1 IS 2 IS 2 
Area RT area RT 

-

--
~-----

1.----

---
e--

~----

--
~-

------
~ 

------
~ 

- - ---- -- --~ 

IS 1: Fluorobenzene Comments: o/._1 o 9Qr.; -t. 9ol ~-
IS 2: Chorobenzene-dS 
IS 3: 1 ,4-Dichlorobenzene-d4 

..S I'(;.. 

a-19 

IS 3 
area 

~ 

--- -·-

p.j j!J!O 

soc, 

IS 3 
RT 

-L------' 



Semivolatile Organics (SW 846 Method 8270) Page 1 of 3 
Site/Project: OJJ Jot/ S(Jft)f/'':jARJCOC#: 00S78(.. LaboratorySampleiDs: fo 9-?c:J.~- OOJ> fi -Qo;..J 

Laboratory: C£ J.... Laboratory Report#:--------

Methods: ~,5l,} J 8Nfa 8J.7QC. 

#of Samples: o2 Matrix: J'oi/J Batch #s: ol../1 .50 <j 

Call b. Calib. 
CCV 

I 

T M' RSD/ Field 
IS BNA CAS# NAME c In • Intercept RF R2 •40 Method 

LCS LCSD LCS 
MS MSD 

MS 
Dup. 

Equip. Field I 

L RF Blanks RPD RPD Blanks Blanks 
~~· <20%/ .~?~t 

RPD 
.~>.OSU. .30.99U 

2 BN 120-82·1 1,2,4-Trichloroben21C!le v 0.20 / v vv v v ../ IVA .; ./ V' tV~ 
I BN 9.5-S0-1 I ,2-Dichlorobc:n7.eoe' 0.40 \ I\ 
I BN 541-73-1 -43·Dicblorobczl2mc 0.60 \ \ 
1 BN 106-46-7 1.4-Did!lorobemeJle 0.50 v \ \ 
3 A 95-95-4 2,4,5-Trichlorophcnol 0.20 v \ "1.3 ll ../ \ 
3 A 88-%-2 2,4,6-Tricbloropbeool 020 v \ bS bq v \ 
2 A 120-83-2 2,4-Dicblorophcnol 0.20 \ \ 
2 A 105~7-9 2,4-Dimethylpbenol 0.20 \ \ 

3 A 51-28·5 2,4-dinitropbcnol 0.01 J j I j .~ \ \ 
3 BN 121-14-2 2.4-Dinitrotoluene 0.20 v V' \ \ 
3 BN 606-20-2 2,6-Dillitrotolucnc 0.20 \ 
3 BN 91-58·1 2-Chloronapbtbalcne 0.80 \ 
I A 95-51-8 2-Chloropbenol 0.80 / 1\ \ 
2 BN 91-51~ 2-Mcthylnapbtbalcnc 0.40 I\ \ 
I A 95-48-7 2-Metbylphcnol (o-crcsol) 0.70 v \ la7 If\ ../ \ 
3 BN 88-74-4 2-Nitroanili:ne 0.01 -1.1. \ \ 
2 A 88-75-5 2-Nitropbcnol 0.10 v \ 
s BN 91-94-1 3,3'-Dicblorobellzidillc 0.01 +LI' 't~.s) \ \ 
3 BN 99..()9..2 3-Nitroanillne 0.01 I 1 \ 
4 A 534-52-1 4,6-Dillitro-2-rnethylphenol 0.01 kl I I I I ,j_ \ \ 
4 BN 101-SS-3 4-Bromopbcnyl-pbcnylethcr 0.10 \ \ 
3 BN 1005·12·3 4-Chloropbcayl-pbenylethcr 0.40 \ \ 
2 A 59-S0-1 4-Chloro-3-mcthylphenol 0.20 v \ \ 
2 BN 106-47-8 4-Chloroaniline 0.01 I \ 
1 A 106-44-5 4-Mcthylphcnol ~·) 0.60 

11ents: IYJ I p - (/-(_J de_ 
~· . ,.. I I 

-~-· -· Com 
... ~ -- - Reviewed By: Ct/~ Date: / · 0.). 03 

J3-20 



Semlvolatile Organics Page 2 of3 
Site/Project: _______ _ AR/COC#: hOS 78&, B&~#s=------------------------------------------------
Laboratory· Laboratory Report # · # of Samples· Matrix· 

Call b. 
T Callb. RSD/ CCV Field 

1 BNA CAS # NAME C Min. lntercant RF 2 %0 Method LCS LCSD LCS MS MSD MS Du . Equip. Field 
t: L RF ·-r· R Blanks RPD RPD RP~ Blanks Blanks 

<20%1 • 
ld>.OS4 ?.0.99Ls I?. 2011~ 

3 BN 100-01-6 4-Nitroanilinc 1 0.01 i "/ v J \/ I ,r"Z.I ,/ t{ I( N ~ 
3 A 100-02-7 4-Nitrophenol 0.01 . .J .; v V V v V V \ 
3 BN 83·32·9 Acenaphthene 0.90 V .,/ v V \ 
3 BN 208-96-8 Acenaphthylene 0.90 \ 

4 BN 120·12·7 • .\ntbraccnc 0.70 I \ 
S BN S6-SS·3 Benzo(a)audJracenc 0.80 j \ \ 

6 BN 50-32·8 Bcnzo(a)pyrenc 0.70 \ \ 

6 BN 205-99-2 Bcm:o(b)fluonntbeoc 0.70 

6 BN 191-24·2 Beazo(g,h,i)pcrylcoc o.so v I 1/ +lj.3 V 1\ i 

6 BN 207-08-9 Benzo(k)lluorantbene 0.70 . .; \ j 

2 BN 111-91·1 bis(2-Chloroetii0Xy)mctbane 0.30 \ 

1 BN 111-44-4 bis(2-Chloroethyl)ethcr 0.70 I : ! -~ \ 
1 BN 108-60-1 bis(2-dlloroisopropyl)ether 0.01 i v \ 
S BN 117-81-7 bis(2·Ethylhcxyl)phtba.late 0.01 ! j \ 
s BN 85-68-7 Butylbcnzylphthalate 0.01 )V \ I 
4 BN 86-74·8 Carbemlc 0.01 V \ 
S BN 218-01·9 Chryscne 0.70 \ 

6 BN 3-70-3 Dibcl12(a,h)antbracene 0.40 V ..,j / ,/ \I' ,j -t-,3d. \ 

3 BN 132-64-9 Dibenmfilmt 0.80 \/ 

3 BN 84-66.2 Diethylphthalate 0.01 \ 

3 BN 131-11·3 Dimetbylphthalate 0.01 \ 

4 BN 84·74-2 Di-n-butylphthalate 0.01 • \ 

6 BN 17-84-0 Di·n-octylpbtbalate 0.01 ! ' _\ 

4 BN 206-44-0 Fluoran1benc 0.60 \ 

3 BN 86-73-7 Fluorene 0.90 \ 

4 BN 118-74-1 Hexachl~ 0.10 v II 14- V \ 
2 BN 87-68-3 Hexachlorobutadicne 0.01 v I~() (,., (,., \/ \ 

3 BN 77-47-4 Hexachlorocyclopentadiene 0.01 \ 

~~-~6~~~72~-•--~H~e~~·--~--------~~o_.3_0~--~~--~--~~~~~~~v/~--~--~b~·3~~~='~q~~~----~---~----~ 
Comments: 

{ ( 
...... t 



IS 

6 

2 

2 

2 

4 

I 

4 

4 

I 

s 

Page 3 of3 Semivolatile Organics 

Site/Project:-------- ARICOC#: 605780 
Batch#s: ------------------------------------~------

Laboratory: Laboratory Report #· # ofSamples· 

Call b. 
Call b. 

RSD/ 
CCV 

Min. RF %D Method LCS LCS BNA CAS# NAME TCL 
RF 

Intercept w Blanks- LCS 
D RPD 

<20%1 
7. lL 13 >.051.+ '30.99~ ~ 20%4-

BN 193-39-S lodeno( I ,2,3-cd)pyrenc v 0.50 ..; v !v I ./ ../ 1-1-43 / / rftt 
BN 78-59·1 Isophoronc 0.40 I / I\ 
BN 91-20.3 Naphthalene 0.70 J I \ 
BN 98-95-3 Nitrobenzene 0.20 ~ 1L \ 
BN 86-30-6 

N-Nitrosodipbenylamine 
lrn 0.01 v \ 

BN 621-64-7 N-Nitroso-di-propylaminc J 0.50 v \ 
A 87-86-S Pentlu:hlorophtnol 0.05 ,/ 

BN 85-01·8 Phcuanthn:ne 0.70 J I l.t(O \ I 

A 108-95-2 Phenol 0.80 I/ I ,/ \ 
BN 129-QO-O Pyrene 0.60 1/ \ 

!J/ofv.A tlfOAA •...LI \ -, I \ 

s - -- R lecove Outl' I'Y -

Sample SMC 1 SMC2 SMC3 SMC4 SMCS SMC6 SMC7 SMC8 Comments: 

--,...---
SMC 1: Nitrobcnzene.d5 (BN) 
SMC 4: Phenol~ (A) 
SMC 7: 2-2-Chlorophenol-04 (A) 

.....-

-~ -----
SMC 2: 2-Piuorobipbcnyl (BN) SMC 3: p-Tcrphcnyl-d14 (BN) 
SMC 5: 2-Fluoropbenol (A) SMC 6: 2,4,6-Tribromophcool (A) 
SMC 8: 1,2-Dichlorobenzelle.d4 (BN) 

Internal Standard Outliers 

Matrix· --- ------

Field 
MS Equip. 

MS MSD 
RPD 

Dup. 
Blanks 

RPD 

N/t 
\ 
\ 

l.5 Rr v \ 
1\ 

v v v \ 
t/ \/ v \ 

\ 
v v v 
/' \/ v 

b q,JJ..;). - 00...3 

- OOr.t 

Sample IS 1-ilrea IS 1-RT IS 2-area IS 2-RT IS3-areil IS 3-RT tswrea IS4-RT ISS-area ISS-RT ls6-area ISI-RT 

-
IS I: 1,4-Dichlorobeazenc..d4 (BN) 
IS 4: Pbcnathrenc-diO (BN) 

\ 

IS 2: NaphthaleDo-d8 (BN) 
IS 5: Chryscoo-dJ2 (BN) 

IS 3: Acenaphtbcno-diO (BN) 
JS 6: PeryiCIJCo<l12 (BN) 

( .3-22 

-~ 

I 
Field ' 

Blanks 

1\ 
\ 

\ 
\ 

M.Jo 8 

MJO 4 



PCBa (SW 846.- Method 8082) 
Site/ProJect: QJJ .sod J4M.pii'!J · ARJCOC#: _ _;"';....;' o:;..;s:...-..;..7.:::..8.::;."-----
Laboratmy. r; ~ J... Laboratory Report #: b 9 3,). J 

LabcntorySampleiDs: -~ 93ct.~ - 003 QO)f 
) . 

Metboda: 0 LJ - !Pt 0 8 0 ~ J. 

#of Samples: d Matrix: JnJ /.J Batdt ##s.• oUQ7J.;L 9 
. . ... .... •• ' ............ ~-~ •,:f· . . '. . -~ ~ . .... . •. ',>;·. ,... . . ~-· 

T Clllb CCV LCS MS Field 
CAS# Name C Jnten»pt R8DIR1 Method LC8 LCID RPD MS MSD RPD Dup. Equip. Field 

%D Blanks Blanks Blanks 
L 2()% '-"-- RPD 

<20%10.99 20% 20% 

12674-11·2 Aroclor-1016 t/ N'tt v -.o.~;.;x..~ v fY'tr tv1t-
11104-28·2 Aroclor~1221 v ,X Lf v \ "" 11141-16-5 Aroclor-1232 1\- L1 \ "" 

., 

1/ v 
53469-21-:8 Aroclor-1242 / v \ "' 12672·29-6 Aroclor-1248 / 1/ v 1\ 

""" 11097-69·1 Aroclor-12S4 t/ \/ v \ !"'-
11096-82-5 Aroclor-1260 1\1 / v v \ l/ v 17 "'-

""' ' 

Sample SMC SMCRT S.mple SMC SMCRT Commeata: 
%REC %REC 

Jl'( WT~"' 

Confirmation 

Sample CAS II# RPD>21% Slim pie CAS I RPD>21% 

N/1 --
111 IVD ----- r-------
\ ( 

Reviewed By: a;~ Date: J -0 3. 03 
\ 



High Explosives (SW 846 Method 8330) 

Site/Project: OJ j Jot/ JO.tvlf)!lf\Q ARICOC #: 
c- FtJ ?.'') Laboratory: A A Laboratory Report#: 6 9,>:Xc:x 

6OS 18fo Laboratory Sample IDs: b 9 3c)cJ. - 003 - 0061 
) 

Methods: Jw - 6'&0 83So 
#of Samples: ,......_ ___ - Matrix: , \oil Batch #s: o?O q [ q 3 

1 Curve CCV Method LCS MS Field. Equip. Field 
CAS# NAME I Intercept R2 %0 Blanks LCS LCSD RPD MS MSD RPO Dup. Blanks Blanks 

1 .99 200/o u 
2691-41-0 HMX It/ lVII / / / / lv'Ft 
121-82-4 RDX \ 
99-35-4 1 ,3,5-Trinitrobenzene \ 
99-65-0 1 ,3-dinitrobenzene \ 
98-95-3 Nitrobenzene \ 
479-45-8 Tetryl l i \ 
118-96-7 2 4 6-trinitroto1uene i 
35572-78-2 2-amino-4,6-dinitrotoluene I 
1946-51-0 4-amino-2,6-dinitroto1uene 
121-14-2 2,4-dinitrotoluene 
606-20-2 2,6-dinitrotoluene I 

88-72-2 2-nitrotoluene 
. 

99-99-0 4-nitrotoluene 
99-08-1 3-nitrotoluene 
78-11-5 PETN 

--

Sam pte SMC%REC SMCRT Sam pte SMC%REC SMC RT j 

1/11 a~n KJIJ I 

20% 20% RPD u u 
A/A /VI'! -¥1'1 /V,t:(-

/ / / " " '\ 
1"-

" \ " i ' 1\ 
\ " \ " \ " \ 

Comments: Du..~ To otW pu.r )MV( 

,, 
1/ 

~WJ /c.d.._ !-NJ ~ -! ev..yJ /e_ 

" ' 

I'"G.JtV(! 

;I-

~ 

WM 

Confirmation ~J.<.d_. 

~~ 

.lf wa..o ,A.e_epiY?J.U<-tL f) 

I Som~ ~CAS. I RPD>25% I Sam pte 

I ;1'/ CD! II 
:s_:_ I RPD > 25% 

~ 1/-nAJX 

a.o 

wo..o 

7dd.Jy..5- oo; ~ 

"-0 r tN */ /~_ . 
SolidJ-to-aqaeou coavenlon: . . ~ ~ 
mg I kg= 118 I g: [(Jlg I g) x (sample mass {g} I sample vol. {ml}) x (1000 mi I I liter)] I Dilution Factor = llB /I Reviewed By: Date: 0/. 0 .(. Q] 

\ 
.d-17 

~ 

<»o ~ ~- /-WiVIJ p· ~ 
6. 9..? c) c). - 00 :s t-J t.l/ 6.L 

o.._p1e 
• I /1 :::) '. 

q(..V...I- A. 



Inorganic Metals 
Site/Project: DJJ JoJI .satv..ph2J ARJcoc#:_~6'"""0'-"-.L-'-7-'<-8=t,----~ Laboratory Sample IDs: 6 9 .JJJ - fJO,? d -00/f 

Laboratory: 9;; A. Laboratory Report #: h 9 ~old. 
Methods· J"tJ 8)fb /N7JA /l!q) 00/0fS ( MaiJ) 

les: o) Matrix: Jol~l Batch #s: ol!JOJ./ (;.rq} o.U09o2..9 
I 

CAS#/ 
UJ ~~ . ()9/.L. QC Element 

Analyte Method LCSD MSD ~if!. ICS 
SeNI Field 

Equip. TAL ICV CCV ICB CCB LCS LCSD MS MSD Dila- Dup. Blaaks RPD RPD RPD AB 
tioa RPD 

Blanks 

1429-90-S AI NJ1 NJr /J/.11-
7440-39-J Ba v \/ v v v . I/ 1/ 1\ / 1\ Jjf-, i/ ./ I\ 
7440-41-7 Be \ \ \ 

7440-43-9 01 v / \/ v v v·· v \ ~ \ IV'!!t ./ N'-"1' \ 
7440-70-2 Ca \ \ \ 
7440-47 .J (.'r \/ v v \/ ,./ v 1/ I ,/ Jfj v t./ \ 
7440-48-4 Co \ \ \ 

1440-S0-8 Cu \ \ 
7439-89-6 Fe \ 
7439-95-4 Mg \ •. 

7439-96-S Mn \ \ \ 
7440-02-0 Ni \ \ \ 
7440-09-7K \ 
74-W--22-4 AI v \/ v v \/ v \/ 1\ \7 1\ Nit" v #It \ 
7440-23-S Na \ \ \ 
7440-62-2V \ \ 
744().66.6 Zn \ I 

\ 
7439-91-t r• v v' \./ v v \./ v' \ v I / \./ v 
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General Chemistry 

site/Project: DJJ Joll Jar1 ARJcoc#: ~os '7a0 
Laboratory: (} .k A Laboratory Report #: b 9 \i}) r:1 

Laboratory Sample IDs: {, 9 .s'd.J - 003 - QO .!;( 
) 

Methods: J LJ- 8610 9o;cJ.Ft (Tw) 7JCJta/l (u- 1
") 

I J . . ) 

# ofSamples: o< Matrix: ____ J""--'=<0;...;..1/=J ______ _ Batch #s: oL/o?-l6bl ( I vv) oU.?t/6' 7 (o- 7
') 

CAS# 
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Radiochemistry 
Site/Project: 0J0 Jot/ JaiY1oiJ11.(f ARICOC#: fo05'18~ 

'- r V 
Laboratory: LJ 1: A Laboratory Report #: t, 9 .jc) J 

Laboratory Sample IDs: 6 9 3 c2 r:l.. - Oo.] F/ ·- 00 If 
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Analyte Method Rep Equip. 
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H3 v 
U-238 ./" 

U-234 v 
U-235/-236 // 

Th-232 ,/ 
Th-228 _/ 
Th-230 ,/ 
Pu-239/-240 / 

Gross Alpha v v v l/ NA lrll ffrt /' 

Nonvolatile Beta v / v v Ntf /VA- Nit /' 
Ra-226 / 
Ra-28 ./ 

Ni-63 / 
Gamma Spec. Am-241 v 
Gamma Spec. Cs-137 / 
Gamma Spec. Co-60 / 

/ 
.... 

/__ __ 
~-- --------- L_ 

Parameter Method Typical Tracer Typical Carrier Comments: 
I so-U Alpha spec. U-232 NA 
Iso-Pu Alpha spec. Pu-242 NA 
Iso-Th Alpha spec. Th-229 NA 
Am-241 Alpha spec. Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni byiCP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec. Ba-133 or Ra-225 NA 
Ra-228 Gammas~ec. Ba-133 - L_~A ____ ----

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
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DSS SITE 1101: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 11 01 , the Building 885 Septic System, at Sandia National 
Laboratories/New Mexico (SNUNM), is located in Technical Area (TA)-1 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(DOE). The septic system consisted of a septic tank connected to a seepage pit. Available 
information indicates that Building 885 was constructed in 1953 (SNUNM March 2003), and it is 
assumed that the septic system was also constructed at that time. By 1988, the septic system 
discharges were being routed to the City of Albuquerque sanitary sewer system (SNUNM 
August 1988). 

Environmental concern about DSS Site 1101 is based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the seepage pit at 
this site. Because operational records are not available, the investigation of DSS Site 1101 was 
planned to be consistent with other DSS site investigations and to sample for the COGs most 
commonly found at similar facilities. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is Tijeras Arroyo, located approximately 1 mile southeast of the site. No 
springs or perennial surface-water bodies were located within 3 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Because most of the area in the vicinity of this site is 
paved, precipitation that falls in and around the site drains to a storm-water channel that 
discharges to Tijeras Arroyo. Infiltration of precipitation at the site is essentially nonexistent, 
and virtually all of the moisture either drains away from the site or evaporates. 

DSS Site 1101 lies at an average elevation of approximately 5,432 feet above mean sea level. 
The groundwater beneath the site occurs in both a shallow and regional aquifer in unconfined 
conditions in essentially unconsolidated silts, sands, and gravels. Depth to the shallow 
groundwater system, which has a limited lateral extent and is present beneath the north-central 
part of KAFB, is approximately 310 feet below ground surface (bgs) at the site. The shallow 
groundwater system is not used as a water supply source. Depth to the regional groundwater 
aquifer is approximately 560 feet bgs. Both the City of Albuquerque and KAFB use the regional 
groundwater aquifer as a water supply source. Groundwater flow in the shallow groundwater 
system is to the southeast, while that in the regional aquifer is to the northwest beneath the 
site (SNUNM June 2003). The nearest production wells to DSS Site 1101 are KAFB-1 and 
KAFB-11 which are approximately 1 .1 miles southwest and 1.3 miles southeast of the site, 
respectively. The nearest groundwater monitoring wells are the perched and regional aquifer 
well pair TA1-W-08 and TA1-W-05, which are located approximately 800 feet north of the site. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 
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1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at this site was designed to: 

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1101 is effluent discharged to the environment from the 
seepage pit at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1101 
Sampling Potential COC 

Areas Source 
Soil beneath the Effluent discharged to 
septic system the environment from 
seepage pit the seepage pit 

COC = Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA =Not applicable. 

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the seepage pit 

The baseline soil samples were collected at one location at DSS Site 1101 with a Geoprobe™ 
from two 3-foot-long sampling intervals at each boring location. The seepage pit sampling 
intervals started at 25 and 30 feet bgs in the boring. The soil samples were collected in 
accordance with the procedures described in the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001 ). Table 2 summarizes the types of confirmatory and QA/QC samples 
collected at the site and the laboratories that performed the analyses. 

The DSS Site 11 01 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. 
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Table2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 11 01 

Sample Type VOCs 
Confirmatory 2 
Duplicates 0 
EBs and TBs (VOCs only) 1 
Total Samples 3 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
0 
0 
2 

GEL 

= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 

PCBS 
2 
0 
0 
0 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/Beta 

Activity 
2 
0 
0 
0 
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Table 3 summarizes the analytical methods and the data quality requirements from the SAP 
(SNUNM October 1999) and FIP (SNUNM November 2001). 

Table 3 
Summary of Data Quality Requirements for DSS Site 1101 

Analytical 
Method8 Data Quality Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EPA Method 8330 
RCRAmetals Defensible 2 None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC sampling 
at this site consisted of one trip blank for VOCs only. No significant QA/QC problems were 
identified in this QA/QC sample. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1101 proposal for no further action (NFA). The gamma spectroscopy data 
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from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1101 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archiyal site research, site inspections, and 
soil sampling. The DQOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual model 
for DSS Site 1101, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data used to specifically determine the nature, migration rate, and extent of 
contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at DSS 
Site 11 01 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COGs and potential degradation products at DSS Site 11 01. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 11 01 was deactivated by 1988, at which time Building 885 was 
connected the City of Albuquerque sanitary sewer system. The migration rate of COGs that 
may have been introduced into the subsurface via the septic system at this site was therefore 
dependent upon the volume of aqueous effluent discharged to the environment from this 
system when it was operational. Any migration of COGs from this site after use of the septic 
system was discontinued would have been predominantly dependent upon infiltrating 
precipitation. However, it is highly unlikely that sufficient precipitation would have reached the 
depth at which COGs may have been discharged to the subsurface because the immediate 
area surrounding the site is covered by pavement. Analytical data generated from the soil 
sampling conducted at the site are adequate to characterize the rate of COC migration at DSS 
Site 1101. 
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111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath 
the effluent release point (seepage pit) at the site to assess whether releases of effluent from 
the septic system caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 25 and 30 feet bgs in 
the seepage pit borehole. Sampling intervals started at the depths at which effluent discharged 
from the seepage pit would have entered the subsurface environment at the site. This 
sampling procedure was required by New Mexico Environment Department (NMED) regulators 
and has been used at numerous DSS sites at SNUNM. The baseline soil samples are 
considered to be representative of the soil potentially contaminated with the COCs at this site 
and are sufficient to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1101 NFA proposal describes the identification of COCs and the sampling conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
evaluated in this risk assessment included all detected organic and all inorganic and 
radiological COCs for which samples were analyzed. When the detection limit of an organic 
compound was too high (i.e., could possibly cause an adverse effect to human health or the 
environment), the compound was retained. Nondetected organic compounds not included in 
this assessment were determined to have detection limits low enough to ensure protection of 
human health and the environment. In order to provide conservatism in this risk assessment, 
the calculation used only the maximum concentration value of each COC found for the entire 
site. The SNUNM maximum background concentration (Dinwiddie September 1997) was 
selected to provide the background screen listed in Tables 4 and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 41ists the nonradiological COCs and Table 51ists the radiological COCs for the human 
health risk assessment at DSS Site 1101. All samples were collected at depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 11 01 occurred in the subsurface soil resulting from 
the discharge of effluents from Building 885 to the septic tank and seepage pit. Wind, water, 
and biota are natural mechanisms of COC transport from the primary release point. Because 
the discharge was to the subsurface and because the ground surface at this site is currently 
covered by asphalt pavement, wind, surface water, and biota are not considered to be viable 
transport mechanisms at this site. 
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Table 4 
Non radiological COCs for Human Health Risk Assessment at DSS Site 1101 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentraticm Less 

Maximum SNUNM Than or Equal to the 
Bioaccumulator?b 

Concentration Background Applicable SNUNM BCF Log K0 w 

(All Samples) Concentration Background (maximum 
coc (mafka) (mafka)a Screenina Value? aauatic) 

Inorganic 
Arsenic 2.15 4.4 Yes 44c 

Barium 85.7 J 200 Yes 170d 

Cadmium 0.187 J 0.9 Yes 64C 

Chromium, total 11.8 12.8 Yes 16C 

Chromium VI 0.026659 NC Unknown 16C 

Cyanide 0.184 J NC Unknown NC 

Lead 4.68 11.2 Yes 49° 
Mercury 0.00459 J <0.1 Unknown 5,5ooc 
Selenium 0.613 J <1 Unknown aoo1 

Silver 0.044659 <1 Unknown 0.5° 
Organic 
Acenaphthene 0.0107 J NA NA 3899 
2-Chlorophenol 0.0169 J NA NA 214h 

Chrvsene 0.0185 J NA NA 18,0009 
Di-n-octylphthalate 0.15 J NA NA 9,3349 
bis{2-Ethylhexvl) phthalate 0.182 J NA NA 851h 

Fluoranthene 0.0174 J NA NA 12 3029 
Fluorene 0.0104 J NA NA 2 2399 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. I 
9 Parameter was not detected. Concentration is one-half the detection limit. 

(for organic (BCF>40, 

COCs) Log Kow>4) 

- Yes 
- Yes 
- Yes 
- No 

- No 

- Unknown 
- Yes 

- Yes 
- Yes 
- No 

3.929 Yes 
2.15h Yes 
5.919 Yes 
5.229 Yes 
7.69 Yes 

4.909 Yes 

4.189 Yes 
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Table 4 (Concluded) 
Non radiological COCs for Human Health Risk Assessment at DSS Site 11 01 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

1Callahan et al. 1979. 
9Micromedex 1998. 
hHoward 1989. 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
K0w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED 
SNUNM 

= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 11 01 with 
Comparison to the Associated SNLJNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNLINM Background Applicable SNLINM 

(All Samples) Activity Background BCF 
coc (pCi!g) (pCi!g)a Screening Value? (maximum aquatic) 

Cs-137 ND (0.029) 0.084 Yes 
Th-232 0.62 1.54 Yes 
U-235 ND (0.17) 0.18 Yes 
U-238 

---
___ ND (0.42) . _ 1.3 

-- -·--
Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED =New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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Water at DSS Site 1101 is received as precipitation (approximately 8.1 inches annually [NOM 
1990]). Because the site is paved, infiltration at the site is essentially nonexistent. The depth to 
groundwater at this site is approximately 310 feet bgs; therefore, the potential for COGs to 
reach groundwater through the unsaturated zone above the water table is extremely low. 

COGs at DSS Site 1101 include nonradiological inorganic and organic constituents. No 
radiological analytes exceeded background screening values. With the exception of cyanide, 
the inorganic COGs are elemental in form and not considered to be degradable. 
Transformations of these inorganic COGs 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. However, 
because of the aridity of the environment at this site, the asphalt pavement, and the consequent 
lack of potential contact with biota, none of these mechanisms is expected to result in 
significant losses or transformations of the inorganic COGs. 

The organic COGs at DSS Site 1101 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. Again, because of the arid environment, the asphalt pavement, and the lack of 
contact with biota at this site, none of these mechanisms is expected to result in significant 
losses or transformations of the organic COGs. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1101. The 
COGs at this site include nonradiological inorganic and organic analytes. Wind, surface water, 
and biota are not considered to be potential transport mechanisms at this site. Significant 
leaching into the subsurface soil is unlikely, and leaching into the groundwater at this site is 
highly unlikely. The potential for transformation of the COGs is insignificant. 

Table 6 
Summary of Fate and Transport at DSS Site 1101 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes None 
Surface runoff Yes None 
Migration to groundwater No None 
Food chain uptake No None 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 
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VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs 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 COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 11 01. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1101 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for 
the nonradiological COGs because of the potential for the receptor to be exposed to 
contaminated soil. No water pathways to the groundwater are considered. Depth to 
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groundwater at DSS Site 1101 is approximately 310 feet bgs. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential land
use scenarios. Figure 1 shows the conceptual model flow diagram for DSS Site 11 01. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 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. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening·levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment'' (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

V1.4.2 Results 

Tables 4 and 5 show DSS Site 1101 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, five constituents did not have quantified 
background screening concentrations. Seven constituents were organic compounds that do not 
have corresponding background screening values. For the radiological COGs, no constituent 
exhibited an MDA greater than its background value. 
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Historical Activities Current and Future Activities 

Primary Primary Secondary 
1 

Contaminant Release Sources 
Sourcesa Mechanism 

~----

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

lrd.olriaJ 
Worker 

Adun 

Dermal Contact 0 0 
lngestionb 0 0 

Soil 
Dermal Contact I e1o 

Septic System Release of Hazardous SVOCs: Acenapthene, 
OJ I 

Effluent Constituents to Soil lngestionb/ 
I 2-Chlorophenol, Chrysene, Inhalation I e1o _.. 

Di-n-octyl phthalate, (.,) 
bis(2-Ethylhexyl) phthalate, 
Fluoranthene, Fluorene 

Metals: Chromium, Mercury, 
Selenium, Silver 

Cyanide 
Dermal Contact I elo 

Direct External I 010 Irradiation 

Ingestion 
b 

I e1o .___ 

LEGEND I ~ Uptak~Biota ~ 010 and F Chain Biota c Ingestion/Uptake I 
e Major Exposure • Primary source activities no Transfers 
0 Minor or no Exposure longer conducted. 

b For Rora, ingestion = uptake 
840857.03010000/A47 c Pathway not applicable to human receptors 

Figure 1 

Conceptual Site Model Flow Diagram for DSS Site 1101, Building 885 Septic System 
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Vl.5 Step 4. Identification of Toxicological Parameters 

Table 7 lists the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values for the nonradiological COGs presented in 
Table 7 were from the Integrated Risk Information System (IRIS) (EPA 2003}, the Health 
Effects Assessment Summary Tables (HEAST} (EPA 1997a}, the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000), and the EPA 
Region 6 (EPA 2002a}, EPA Region 9 (EPA 2002b) and the Risk Assessment Information 
System (ORNL 2003) electronic databases. 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 
Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.00 for the DSS Site 1101 nonradiological COGs and an estimated 
excess cancer risk of 1 E-9 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 9 shows that for DSS Site 1101 associated background 
constituents, there is neither a quantifiable HI nor an estimated excess cancer risk for the 
designated industrial land-use scenario. 

For the radiological COGs, no constituents exceeded the corresponding background values. 
Therefore, no risk was calculated for the industrial land-use scenario. 

For the nonradiological COGs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 5E-9 (Table 8). The numbers in the table include exposure 
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Table 7 
Toxicological Parameter Values for DSS Site 11 01 Non radiological COCs 

RfD0 RfDinh SF0 SFinh 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mglkg-dt1 (mg/kg-dt1 

Inorganic 
Chromium VI 3E-3c L 2.3E-6c L -
Cyanide 2E-2c M - - -
Mercury 3E-46 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
Acenaphthene 6E-2c L 6E-21 - -
2-Chlorophenol 5E-3c L 5E-31 - -
Chrysene - - - - 7.3E-31 

Di-n-octylphthalate 2E-26 - 2E-21 - -
bis(2-Ethylhexyl) phthalate 2E-21 - 2E-21 - 1.4E-21 

Fluoranthene 4E-2c L 4E-21 - -
Fluorene 4E-2° L 4E-21 - -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen. 
82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or not evidence in humans. 
D =Not classifiable as to human carcinogenicity. 

0Toxicological parameter values from IRIS electronic database (EPA 2003). 
droxicological parameter values from NMED December 2000. 
6Toxicological parameter values from HEAST (EPA 1997a). 
'Toxicological parameter values from EPA Region 6 (EPA 2002a). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
hToxicological parameter values from EPA Region 9 (EPA 2002b). 

4.2E+1c 
-
-
-
-

-
-

3.1 E-31 

-
1.4E-21 

-
-

A8S = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic: Systems. 

NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 

EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-d)·1 

=U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
=Integrated Risk Information System. 
= Milligram(s) per kilogram day. 
= Per milligram per kilogram day. 

SFinh = Inhalation slope factor. 
SF 0 =Oral slope factor. 

=Information not available. 

Cancer 
Classb 

A 
D 
D 
D 
D 

-
-
82 

-
-
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D 
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TableS 
Risk Assessment Values for DSS Site 1101 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mglkg) Index Risk Index Risk 

Inorganic 
Chromium VI 0.02665b 0.00 6E-11 0.00 1E-10 
Cyanide 0.184 J 0.00 - 0.00 -
Mercury 0.00459 J 0.00 - 0.00 -
Selenium 0.613 J 0.00 - 0.00 -
Silver 0.04465b 0.00 - 0.00 -
Organic 
Acenaphthene 0.0107 J 0.00 - 0.00 -
2-Chlorophenol 0.0169 J 0.00 - 0.00 -
Chrysene 0.0185 J 0.00 9E-11 0.00 3E-10 
Di-n-octylphthalate 0.15J 0.00 - 0.00 -
bis(2-Ethylhexyl) phthalate 0.182 J 0.00 9E-10 0.00 4E-9 
Fluoranthene 0.0174 J 0.00 - 0.00 -
Fluorene 0.0104 J 0.00 - 0.00 -

Total 0.00 1E-9 0.00 SE-9 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC =Constituent of concern. J 
DSS = Drain and Septic Systems. mg/kg 
EPA =U.S. Environmental Protection Agency. 

= Estimated concentration. 
= Milligram(s) per kilogram. 
= Information not available. 

Table9 
Risk Assessment Values for DSS Site 1101 Non radiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mglkg) Index 

Chromium VI NC -
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
aDinwiddie September 1997, North Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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Cancer 
Risk 
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from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (EPA 
1991) generally recommends that inhalation not be included in a residential land-use scenario, 
this pathway is included because of the potential for soil in Albuquerque, New Mexico, to be 
eroded and, subsequently, for dust to be present in predominantly residential areas. Because 
of the nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 9 shows that for the DSS Site 1101 associated background constituents, there is no 
quantifiable HI or estimated excess cancer risk. 

For the radiological COCs, no constituents exceeded the corresponding background values for 
either the residential or industrial land-use scenario. Therefore, no calculation of risk was 
performed. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenario. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00, which is 
lower than the numerical guideline of 1 suggested in the RAGS (EPA 1989). The estimated 
excess cancer risk is 1 E-9. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COCs there is neither a quantifiable HI nor an estimated excess cancer risk. 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 quantifiable background screening values are 
assumed to have a hazard quotient of 0.00. For background concentrations of the 
nonradiological COCs, there is neither a quantifiable HI nor an estimated excess cancer risk. 
The incremental HI is 0.00, and the incremental estimated excess cancer risk is 1.05E-9 for the 
industrial land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs considering an industrial land-use scenario. 

For the radiological COCs, no constituents exceeded the corresponding background values. 
Therefore, no calculation of risk was performed for the industrial land-use scenario. 

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guidance. The estimated excess cancer risk is 5E-9. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COCs, there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.00 and the 
incremental estimated cancer risk is 4.54E-9 for the residential land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering a residential land-use scenario. 
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For the radiological COGs, no constituents exceeded the corresponding background values. 
Therefore, no calculation of risk was performed for the residential land-use scenario. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 11 01 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COG releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 11 01. 

Because of the location, history of the site, and future industrial 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. Because the COGs are found 
in near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COG concentrations are used to provide 
conservative results. 

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a), EPA Region 9 (EPA 2002b) and 
the Risk Assessment Information System (ORNL 2003) electronic databases. Where values 
are not provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000), the Risk Assessment Information System (ORNL 2003) or the EPA regions (EPA 2002a, 
2002b, 2002c). Because of the conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For radiological COGs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land-use scenarios are within guidelines and represent 
only a small fraction of the estimated 360 millirem/year received by the average U.S. population 
(NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is considered not 
significant with respect to the conclusion reached. 
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Vl.9 Summary 

DSS Site 11 01 contains identified COGs consisting of some inorganic 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
non radiological COGs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 1 E-9. 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 HI is 0.00, and the 
incremental excess cancer risk is 1.05E-9 for the industrial land-use scenario. The incremental 
risk calculations indicate insignificant risk to human health for the industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is SE-9. 
Thus excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the 
incremental excess cancer risk is 4.54E-9 for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 

For the radiological COGs, no constituents exceeded the corresponding background values. 
Therefore, no calculation of risk was performed for industrial or residential land-use scenarios. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 10. 

Scenario 
Industrial 
Residential 

Table 10 
Summation of Radiological and Nonradiological Risks from 

DSS Site 11 01, Building 885 Septic System Carcinogens 

Nonradiologlcal Risk Radiological Risk Total Risk 
1.05E-9 0.0 1.05E-9 
4.54E-9 0.0 4.54E-9 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
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VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of 
potential ecological concern (COPECs) in the soil at DSS Site 1101. A component of the 
NMED Risk-Based Decision Tree (NMED March 1998) is to conduct an ecological risk 
assessment that corresponds with that presented in EPA's Ecological RAGS (EPA 1997b). The 
current methodology is tiered and contains an initial scoping assessment which is followed by a 
more detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DQOs, data assessment, and 
evaluations of bioaccumulation as well as fate and 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. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1101 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COGs are 
considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential was not 
evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are not considered to be viable transport mechanisms for COGs at this site. 
Degradation and transformation of the COGs are expected to be of low significance. 
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Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with COGs 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11113/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
lnQestion of contaminated soil lnQestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological · 
constituents only) soil only constituents only) soil 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 

Qround surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), 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 (mrern/year) for industrial and recreational 
future use and 75 mrern/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 COGs 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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED [ =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
C5 =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *fR*EF*ED*(YvFor y;,EF) 
I =--------------~~~~=-
s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = 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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ ___ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C5 = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

11/13/2003 

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): 

where: 

C *IR*EF*ED I = ---"w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 
IRi = 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 chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 2503·b 52 wklyr)3·b 3503·b 
Exposure Duration (yr) 253,b,c 303,b,c 303,b,c 

703,b,c 70 Adult3·b,c 70 Adult3·b,c 

Body Weight (kg) 15 Child3·b,c 15 Child3•b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,5503·b 25,5503·b 25,550 3·b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 3•b 10,9503•b 10,950 3·b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1003·b 200 Child3·b 200 Child 3•b 
1 00 Adult3·b 1 00 Adult 3·b 

Inhalation Pathway 
15 Child3 10 Child3 

Inhalation Rate (m3/day) 203,b 30 Adult3 20 Adult3 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E93 1.36E93 1.36E93 

Water Ingestion Pathway 
2.43 2.43 2.43 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Child3 0.2 Child3 

Skin Adherence Factor (mg/cm2) 0.23 0.07 Adult3 0.07 Adult3 

Exposed Surface Area for SoiVDust 2,800 Child3 2,800 Child3 

(cm2/day) 3,3003 5,700 Adult3 5,700 Adult3 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

3Technical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 2sa.b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3Jyr) 7,300d,e 10,9soe 
Mass Loading for lnhaJation g!m3 1.36 E-sct 1.36 E-sct 

Food Ingestion Pathwa}'_ 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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Residential 

365 day/yr 
3oa.b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,3ooct.e 
1.36 E-Sct 

16.5C 

101.8b 
0.25b,d 
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characterization data, and risk assessments for the nine DSS sites listed above. 
The risk assessments conclude that for these sites (1) there is no significant risk 
to human health under both the industrial and residential land-use scenarios, 
and (2) that there are no ecological risks associated with these sites. 

DOE and Sandia are requesting a determination that these DSS sites are 
acceptable for No Further Action. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, 

Karen L. Boardman 
Manager 
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M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1089 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNUNM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 1 01 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1 001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/ Hazardous Waste Bureau 
(HWB) regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 1 01 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems atSandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1105: BUILDING 6596 DRYWELL 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 11 05, the Building 6596 
drywell. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the drywell present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for DSS 
Site 1105. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6596 drywell, and that it does not pose a threat to human health or the environment 
under either an industrial or residential land-use scenario. Current operations at the site are 
conducted in accordance with applicable laws and regulations that are protective of the 
environment. 

Review and analysis of all relevant data for DSS Site 11 05 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1105 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1105 is located in SNUNM Technical Area (TA)-V on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1 ). DSS Site 1 ~ 05 is situated approximately 45 feet south of the southeast corner 
of Building 6596 (Figure 2.2.1-2). The abandoned system consisted of a 1 0- by 1 0- by 5-foot
thick gravel drywelllocated approximately 4 feet below ground surface (bgs) (Figure 2.2.1-2). 
Construction details are based upon engineering drawings (SNUNM March 1993), site 
inspections, and a backhoe excavation of the drywell. 

The surface geology at DSS Site 11 05 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 11 05, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNUNM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 
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The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 0.9 mile east of the site. 
No perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall 
in the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 
inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration 
rates for the KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and 
Smith 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,437 feet above mean sea level 
(SNUNM April1995). Depth to groundwater is approximately 512 feet bgs at the site. 
Groundwater flow is thought to be generally to the west in this area (SNUNM March 2002). The 
nearest production wells to DSS Site 11 05 are KAFB-4, approximately 2.9 miles to the 
northwest and KAFB-11, approximately 3.0 miles to the north. The nearest groundwater 
monitoring well is TAV-MW1, approximately 338 feet southwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6596 was constructed in 1966 (SNUNM March 
2003) and is currently known as the Sandia Flash X-Ray Facility. It is assumed that the drywall 
was constructed at the same time. Because operational records are not available, the 
investigation of this site was planned to be consistent with other DSS site investigations and to 
sample for the COCs most commonly found at similar facilities. 

It is assumed that this drywall was deactivated in the early 1990s when the TA-V facilities were 
connected to an extension of the City of Albuquerque sanitary sewer system. The old drywall 
line would have been disconnected, capped, and the system abandoned in-place concurrent 
with this change (Romero September 2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1105 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 11 05 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment investigations have been conducted at this site. A field inspection was 
conducted at the site in July 1999 during which no surface expression of the drywell was found 
in the area. In April 2002, a backhoe was used to physically locate the drywell at the site 
(Investigation 1 ). In September 2002, near-surface soil samples were collected from one boring 
drilled at the mouth of the drain line and beneath the drywell (Investigation 2). Both 
investigations, were required by the NMED/HWB to adequately characterize the site and were 
conducted in accordance with procedures presented in the SAP (SNUNM October 1999) and 
FIP (SNUNM November 2001) described in Chapter 1.0. These investigations are discussed in 
the following sections. 

3.2 Investigation 1-Backhoe Excavation 

On April 3, 2002, a backhoe was used to determine the location of the DSS Site 11 05 drywell. 
Figure 3.3-1 shows the backhoe excavation. The 1 0- by 1 0- by 5-foot-thick gravel drywell was 
located approximately 45 feet south of the southeast corner of Building 6596, as shown on 
Figure 2.2.1-2. The top of the drywell was located at approximately 4 feet bgs and the base of 
the drywell (the bottom of the gravel layer) was located at approximately 9 feet bgs. A slight oily 
smell and some abnormally dark soil were noted as the drywell was being excavated. No 
samples were collected during the backhoe excavation. 

3.3 Investigation 2-Soil Sampling 

Once the system was located, soil sampling was conducted in accordance with the rationale 
and procedures in the SAP (SNUNM October 1999) approved by the NMED. On 
September 26, 2002, soil samples we.re collected from a single borehole drilled at the mouth of 
the drain line and beneath the drywell. The borehole was positioned to intercept and penetrate 
the location of the drywell at the mouth of the drain line from Building 6596 (Figure 3.3-1 ). The 
boring location is shown on Figure 2.2.1-2. Figure 3.3-2 shows soil samples being collected or 
the site at DSS Site 11 05. A summary of the borehole, sample depths, sample analyses, 
analytical methods, laboratories, and sample dates are presented in Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. In the borehole drilled 
at the mouth of the drain line, the shallow sample interval started at the bottom of the gravel 
pack, and the lower (deep) interval started 5 feet beneath the top of the upper interval. Once 
the auger rig had reached the top of the sampling interval, a 3-foot-long by 1.5-inch inside 
diameter Geoprobe ™ sampling tube lined with a butyl acetate (BA) sampling sleeve was 
inserted into the borehole and hydraulically driven downward 3 feet to fill the tube with soil. 
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Figure 3.3-1 
Backhoe excavation showing the end of the drain line from 

Building 6596 to the top of the aggregate-filled drywell, DSS Site 1105. 
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Figure 3.3-2 
Collecting soil samples with the Geoprobe rM from beneath DSS Site 11 05, Building 6596 

drywell. View to the northwest. September 26, 2002 
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Table 3.3-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for DSS Site 1105, Building 6596 Drywall Soil Samples 

Number of Top of Sampling 
Borehole Intervals in each Total Number of 

Sampling Area Locations Borehole (ft bgs) Soil Samples 
Drywall 1 10, 15 

1 10, 15 

1 10, 15 

1 10, 15 

1 10, 15 

1 10, 15 

1 10, 15 

1 10, 15 

1 10, 15 
~. -- --·-----

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High Explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Total Number of 
Duplicate 
Samples 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Analytical Parameters Analytical Date Samples 
and EPA Methodsa Laboratory Collected 

VOCs GEL 09-26-02 
EPA Method 8260 
SVOCs GEL 09-26-02 
EPA Method 8270 
PCBs GEL 09-26-02 
EPA Method 8082 
HE GEL 09-26-02 
EPA Method 8330 
RCRA Metals GEL 09-26-02 
EPA Methods 6020/7000 
Hexavalent Chromium GEL 09-26-02 
EPA Method 7196A 
Total Cyanide GEL 09-26-02 
EPA Method 9012A 
Gamma Spectroscopy RPSD 09-26-02 
EPA Method 901.1 
Gross Alpha/Beta Activity GEL 09-26-02 
EPA Method 900.0 
--·----------- --



Once the sample tube was retrieved from the borehole, the sample for volatile organic 
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from 
the lower end of the BA sleeve and capping the section ends with Teflon film, then a rubber end 
cap, and finally sealing the tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 11 05 soil samples are summarized 
in Table 3.3-1. 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 11 05 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 

VOC analytical results for the two soil samples and one duplicate soil sample collected from the 
drywall borehole are summarized in Table 3.3.2-1. The method detection limits (MDLs) for the 
VOC analyses are presented in Table 3.3.2-2. As shown in Table 3.3.2-1, 2-butanone was 
detected in both VOC samples and the duplicate sample collected from this site. Toluene was 
detected in the duplicate sample collected at 1 0 feet bgs. These VOCs are common laboratory 
contaminants and may not indicate soil contamination at this site. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the two soil samples and one 
duplicate soil sample collected from the drywall borehole are summarized in Table 3.3.2-3. The 
MDLs for the SVOC analyses are presented in Table 3.3.2-4. Fluoranthene and pyrene were 
detected in the duplicate soil sample collected at 1 0 feet bgs. Diethylphthalate was detected in 
both the 1 0- and 15-foot samples, and bis(2-ethylhexyl) phthalate was detected in the 1 0-foot 
sample and the duplicate sample. These compounds may indicate a release at the site; both a 
residual oily smell and dark-colored soil were noted during the backhoe excavation. 

Polychlorinated biphenyl (PCB) analytical results for the two soil samples and one duplicate soil 
sample collected from the drywall borehole are summarized in Table 3.3.2-5. The MDLs for the 
PCB analyses are presented in Table 3.3.2-6. The PCB, Aroclor-1254, was detected in both 

AU11..Q31WP/SNL03:R5397.doc 3-8 840857.03.01 11/13103 11:21 AM 



Table 3.3.2-1 
Summary of DSS Site 11 05, Building 6596 Drywell 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (JlQ/kQ) 
Record Sample 

Number!> ER Sample ID Depth (ft) 
605783 6596-DW1-BH1-1 0-S 
605783 6596-DW1-BH1-10-DU 
605783 6596-DW1-BH1-15-S 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 

10 
10 
15 

2-Butanone Toluene 
9.44 ND (0.34) 
32.9 0.455 J (1 
34.6 ND (0.34) 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical 
quantitation limit, shown in parentheses. 

MDL =Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
NO ()=Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
VOC = Volatile organic compound. 
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Table 3.3.2-2 
Summary of DSS Site 11 05, Building 6596 Drywall 
Confirmatory Soil Sampling, VOC Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

EPA Method 82603 

Detection Limit 
Analyte (~g/kg) 

Acetone 3.52 
Benzene 0.45 
Bromodichloromethane 0.49 
Bromoform 0.49 
Bromomethane 0.5 
2-Butanone 3.74 
Carbon disulfide 2.36 
Carbon tetrachloride 0.49 
Chlorobenzene 0.41 
Chloroethane 0.81 
Chloroform 0.52 
Chloromethane 0.37 
Dibromochloromethane 0.5 
1, 1-Dichloroethane 0.47 
1 ,2-Dichloroethane 0.43 
1 , 1-Dichloroethene 0.5 
cis-1 ,2-Dichloroethene 0.47 
trans-1 ,2-Dichloroethene 0.53 
1 ,2-Dichloropropane 0.48 
cis-1 ,3-Dichloropropene 0.43 
trans-1 ,3-Dichloropropene 0.25 
Ethylbenzene 0.38 
2-Hexanone 3.77 
4-Methyl-2-pentanone 4.03 
Meth_ylene chloride 1.35 
Styrene 0.39 
1 , 1 ,2,2-Tetrachloroethane 0.91 
T etrachloroethene 0.38 
Toluene 0.34 
1,1, 1-Trichloroethane 0.53 
1,1 ,2-Trichloroethane 0.54 
Trichloroethane 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.3.2-3 
Summary of DSS Site 11 05, Building 6596 Drywell 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs (EPA Method 8270a) (uq/kq) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605783 6596-DW1-BH1-1 0-S 10 
605783 6596-DW1-BH1-1 0-DU 10 
605783 6596-DW1-BH1-15-S 15 

---

Note: Values in bold represent detected SVOCs. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW =Drywall. 
EPA =U.S. Environmental Protection Agency . 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Diethylphthalate Fluoranthene Pyrene bis(2-Ethylhexyl) phthalate 
21.6 J {333 ND (16.7) ND (16.7) 46.2 J (333) 

ND (17.7) 21.4 J (33.3 21.1 J (33.3 35.7 J{333) 
20 J{33~ 

-
ND (16.7) ND (16.7) ND (30) 

J () =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
).lg/kg = Microgram(s) per kilogram. 
MDL = Method detection limit. 
ND () =Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SVOC = Semivolatile organic compound. 



Table 3.3.2-4 
Summary of DSS Site 11 05, Building 6596 Drywall 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte (!lg/kg) 
Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h, i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
o-Cresol 26 
4-Chloro~3-methylphenol 167 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
Dibenz[ a,h ]anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
2,4-Dichlorophenol 20.7 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethyl phthalate 18.3 
Di-n-butyl phthalate 24 
Din itro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1105, Building 6596 Drywell 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 82708 

Detection Limit 
Analyte 

Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-cd)pyrene 
lsophorone 
2-Methylnaphthalene 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitro_Qhenol 
4-Nitrophenol 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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(!lg/kg) 
167 
22 

16.7 
16 

16.7 
33.3 
16.7 
167 
167 
37 

20.3 
17 

167 
22.7 
167 
16.7 
12.7 
16.7 
12.7 
17.3 
27.3 
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Table 3.3.2-5 
Summary of DSS Site 11 05, Building 6596 Drywell 
Confirmatory Soil Sampling, PCB Analytical Results 

September 2002 
(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number" ER Sample ID Depth (ft) 
605783 6596-DW 1-BH 1-1 0-S 10 
605783 6596-DW1-BH1-1 0-DU 10 
605783 6596-DW1-BH1-15-S 15 

Note: Values in bold represent detected PCBs. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW =Drywall. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
)..lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

Table 3.3.2-6 

PCB 
(EPA Method 8082a) 

(J.,tg/kg) 

Aroclor-1254 

Summary of DSS Site 11 05, Building 6596 Drywell 
Confirmatory Soil Sampling, PCB Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte .(J..lg/kg) 
Aroclor-1016 1 
Aroclor -1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J..lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

93.9 
24 
55 
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soil samples and the one duplicate soil sample collected from the borehole. This contaminant 
may indicate a release of an oily substance at the site. 

HE Compounds 

High explosive (HE) compound analytical results for the two soil samples and one duplicate soil 
sample collected from the drywell borehole are summarized in Table 3.3.2-7. The MDLs for the 
HE analyses are presented in Table 3.3.2-8. No HE compounds were detected in any of the 
samples collected from the borehole. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples and one duplicate soil sample collected from the drywell 
borehole are summarized in Table 3.3.2-9. The MDLs for the metals analyses are presented in 
Table 3.3.2-10. None of the metal concentrations detected in these samples exceeded the 
corresponding NMED-approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples and one duplicate soil sample collected 
from the drywell borehole are summarized in Table 3.3.2-11. The MDLs for the cyanide 
analyses are presented in Table 3.3.2-12. Cyanide was not detected in any of the samples 
analyzed from borehole 6596-DW1-BH1. 

Radionuclides 

Gamma spectroscopy for the two soil samples and one duplicate soil sample collected from the 
drywell borehole are summarized in Table 3.3.2-13. No activities above the NMED-approved 
background levels were detected in any of the samples analyzed. 

However, although not detected, the minimum detectable activity (MDA) for uranium-235 
exceeded its background activity because the standard gamma spectroscopy count time for soil 
samples (6,000 seconds) was not sufficient to reach the NMED-approved background activity 
established for SNUNM soil. Even though the MDA may be slightly elevated, it is still very low, 
and the risk assessment outcome for the site is not significantly impacted by its use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples and one duplicate soil 
sample collected from the drywell borehole are summarized in Table 3.3.2-14. No gross alpha 
or beta activity above the New Mexico-established background levels (Miller September 2003) 
was detected in any of the samples. These results indicate no significant levels of radioactive 
material are present in the soil at the site. 
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Table 3.3.2-7 
Summary of DSS Site 11 05, Building 6596 Drywall 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth(ft)_ 
605783 6596-DW1-BH1-1 0-S 10 
605783 6596-DW1-BH1-1 0-DU 10 
605783 6596-DW 1-BH 1-15-S 15 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW =Drywall. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
Jlg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
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HE 
(EPA Method 8330a) 

(uQ/kQ) 
ND 
ND 
ND 
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Table 3.3.2-8 
Summary of DSS Site 11 05, Building 6596 Drywell 

Confirmatory Soil Sampling, HE Compounds Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (~g!kg) 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
Nitrobenzene 48 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetraazacyclooctane. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
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Table 3.3.2-9 
Summary of DSS Site 11 05, Building 6596 Drywell 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6020/7000/7471A8) (mg/kg) 
Record Sample 

Numberb ER Sample 10 DepJh(ft' 
605783 6596-DW1-BH1-1 0-S 10 

605783 6596-DW 1-BH1-1 0-DU 10 

605783 6596-DW 1-BH1-15-S 15 

Background Concentration-Southwest 
Area Suoerqroupc 

8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997 . 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate. 
OW =Drywall. 

Arsenic 
2.52 

2.74 

3.8 

4.4 

EPA =U.S. Environmental Protection Agency. 
ER = Envirohmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Barium Cadmium Chromium 
57.6J 0.17 J (0.472) 7.63 

137 J 0.169 J (0.485) 7.61 

151 J 0.16 J {0.485) 9.58 

214 0.9 15.9 

J = Analytical result was qualified as an estimated value during data validation. 

Chromium {VI) Lead Mercury 
NO (0.0543) 4.86 0.00224 J 

(0.00984) 
NO (0.0535) 4.3 0.00213 J 

(0.00938) 
NO (0.0529) 6.12 0.00612 J 

(0.00906) 
1 11.8 <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 

Selenium Silver I 

0.162 J NO ! 

(0.472) (0.0851) I 

0.601 J NO I 

(0.0876) I 

0.412 J NO 1 
(0.485) (0.0876) I 

<1 <1 



Table 3.3.2-10 
Summary of DSS Site 11 05, Building 6596 Drywell 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 6020/7000/7471 3 

Detection Limit 
Ana Me (mg/kg) 

Arsenic 0.195-0.2 
Barium 0.0629-0.0648 
Cadmium 0.0451-0.0464 
Chromium 0.152-0.156 
Chromium (VI) 0.0529-0.0543 
Lead 0.268-Q.275 
Mercury 0.000891-0.000967 
Selenium 0.153-0.157 
Silver 0.0851-0.0876 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Table 3.3.2-11 
Summary of DSS Site 11 05, Building 6596 Drywell 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

Total Cyanide 
(EPA Method 9012A3 ) 

Sample Attributes (mg/kg} 
Record Sample 

Number!> ER Sample ID Depth (ft) Total Cyanide 
605783 6596-DW1-BH1-1 0-S 10 ND 
605783 6596-DW 1-BH 1-1 0-DU 10 ND 
605783 6596-DW1-BH1-15-S 15 ND 

3EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DU = Duplicate. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration . 
. ft = Foot (feet). 
ID = Identification. , 
mg/kg = Milligram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
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Table 3.3.2-12 
Summary of DSS Site 1105, Building 6596 Drywall 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyt_e (mg/kg) 
Total Cyanide 0.0323-0.0419 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mglkg= Milligram(s) per kilogram. 
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Table 3.3.2-13 
Summary of DSS Site 11 05, Building 6596 Drywall 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Sample Attributes Activity EPA Method 901.1 a ) (pCi/g) 
Record Sample Cesium-137 

Numberb ER Sample ID Depth (ft) Result 
605790 6596-DW1-BH1-1 0-S 10 ND (0.0282) 
605790 6596-DW1-BH1-10-DU 10 ND (0.0305) 
605790 6596-DW1-BH1-15-S 15 ND (0.0287) 

Background Activity-Southwest Area 0.079 
Supergroupd 

Note: Values in bold exceed background soil activity. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole . 
DSS = Drain and Septic Systems. 
DU =Duplicate sample. 
DW =Dr~ell. 
EPA = U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND () =Not detected above the MDA, shown in parentheses. 

Errore 
--
--
--

NA 

Thorium-232 
Result Errore 
0.678 0.326 
0.748 0.362 
0.861 0.405 
1.01 NA 

ND () =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

= Error not provided for nondetected results . 

Uranium-235 
Result Errore 

ND (0.214 --
ND (0.235 --
ND (0.229 --

0.16 NA 

Uranium-238 
Result Errore 

ND (0.678) --
ND (0.75) --
ND (0.75) --

1.4 NA 



Table 3.3.2-14 
Summary of DSS Site 11 05, Building 6596 Drywell 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Activity lEPA Method 90o.oa)(pCi/g} 
Record Sample Gross Alpha 

Number'> ER Sample ID Depth (ft) Result 
605783 6596-DW 1-BH 1-1 0-S 10 6.58 
605783 6596-DW1-BH1-1 0-DU 10 8.11 
605783 6596-DW 1-BH 1-15-S 15 9.84 

Background Activityd 17.4 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
C"fwo standard deviations about the mean detected activity. 
dMiiJer September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
DW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft =foot (feet). 
ID =Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
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Errore 
1.64 
1.54 
1.96 
NA 

Gross Beta 
Result Errore 
16.2 1.43 
13.9 1.31 
15.8 1.31 
35.4 NA 
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3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate, equipment blank (EB), and trip blank (TB) 
samples. Typically, samples were shipped to the laboratory in batches of 20, so that any one 
shipment might contain samples from several sites. Aqueous EB samples were collected at an 
approximate frequency of 1 per 20 samples and sent to the laboratory. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. Aqueous TB 
samples were used for VOC analysis only and were included in every sample cooler containing 
VOC soil samples. The analytical results for the EB and TB samples appear only on the data 
tables for the last site sampled in any one shipment, although the results were used in the data 
validation process for all the samples in that batch. 

As shown in Tables 3.3.2-1, 3.3.2-3, 3.3.2-5, 3.3.2-7, 3.3.2-9, 3.3.2-11, 3.3.2-13, and 3.3.2-14, 
to assess the precision and repeatability of sampling and analytical procedures, duplicate soil 
samples (designated 'DU') were collected and analyzed for VOCs, SVOCs, PCBs, HE 
compounds, RCRA metals plus hexavalent chromium, total cyanide, gamma spectroscopy, and 
gross alpha/gross beta activity. The results are summarized as follows: 

• One VOC (2-butanone) was detected in the sample collected at 10 feet bgs and 
two VOCs (2-butanone and toluene) were detected in the duplicate sample 
collected from the same sampling interval. The 2-butanone concentration in the 
duplicate sample (32.9 micrograms [J.LgVkilogram [kg]) is 3.5 times the amount 
detected in the original sample (9.44 J.Lg/kg) and may reflect changing conditions in 
the laboratory environment when the two samples were being analyzed and/or the 
sample heterogeneity. 

• Two of four SVOCs (diethylphthalate and bis[2-ethylhexyl] phthalate) were 
detected in the sample collected at 1 0 feet bgs, and three of the four SVOCs 
(fluoranthene, pyrene, and bis[2-ethylhexyl] phthalate) were detected in the 
duplicate sample collected from the same sampling interval. The differences in the 
detection of diethylphthalate in the original sample and fluoranthene and pyrene in 
the duplicate sample may reflect sample heterogeneity. The detection of 
bis(2-ethylhexyl) phthalate in poth the original sample (46.2 J J.Lg/kg) and duplicate 
sample (35.7 J J.Lg/kg) are comparable. 

• The PCB congener, Aroclor-1254, was detected in both the original sample 
(93.9 J.Lg/kg) and the duplicate sample (24 J.Lg/kg) collected at 1 0 feet bgs. The 
Aroclor-1254 concentration in the original sample is nearly 4 times the amount in 
the duplicate sample and may reflect sample heterogeneity. 

• No HE compounds or total cyanide were detected in either the original or duplicate 
samples collected from the same sampling interval. 

• Concentrations of the RCRA metals arsenic, cadmium, chromium, lead, and 
mercury detected in the original and duplicate samples were within 20 percent of 
each other. The concentrations of barium in the original (57.6 milligrams [mg]/kg) 
and duplicate (137 mg/kg) samples varied by approximately 238 percent, 
while concentrations of selenium in the original (0.162 J mg/kg) and duplicate 
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(0.601 J mg/kg) samples varied by approximately 371 percent. Hexavalent 
chromium and silver were not detected in either the original or duplicate samples. 

• The gamma spectroscopy results and the gross alpha/beta activity results for both 
the original and duplicate samples are comparable. 

All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
(SNUNM December 1999). In addition, SNUNM Department 7713 (Radiation Protection 
Sample Diagnostics Laboratory [RPSD]) reviewed all gamma spectroscopy results according to 
"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM July 
1996). Annex A contains the data validation reports for the samples collected at this site. The 
data are acceptable for use in this NFA proposal. 

3.4 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1105. 

AU11-03/WP/SNL03:R5397.doc 3-24 840857.03.01 11/1310311:21 AM 



4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1105, the Building 6596 drywell, is based upon the 
COGs identified in the soil samples collected from beneath the drywell at this site. This chapter 
summarizes the nature and extent of contamination and the environmental fate of the COGs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 11 05 are VOCs, SVOCs, PCBs, RCRA metals, and radionuclides. 
Three VOCs, four SVOCs, and one PCB congener were detected in the site samples. There 
were no HE compounds, cyanide, or hexavalent chromium detected in any of the soil samples 
collected at this site. None of the eight RCRA metals were detected at concentrations above 
the approved maximum background concentrations for SNUNM Southwest Area Supergroup 
soil (Dinwiddie September 1997). However, when a metal concentration exceeded its maximum 
background screening value or the nonquantifiable background value, it was carried forward in 
the risk assessment process. None of the four representative gamma spectroscopy 
radionuclides were detected at activities exceeding the corresponding background levels, but 
the MDA for all of the uranium-235 analyses exceeds the background activity. Finally, no gross 
alpha/beta activity was greater than the New Mexico-established background activities (Miller 
September 2003). 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the drywell. Possible secondary release mechanisms include the uptake of COGs that 
may have been released into the soil beneath the drywell (Figure 4.2-1 ). The depth to 
groundwater at the site (approximately 512 feet bgs) precludes migration of potential COGs into 
the groundwater system. The potential pathways to receptors include soil ingestion, dermal 
contact, and inhalation, which could occur as a result of receptor exposure to contaminated 
subsurface soil at the site. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COGs at DSS Site 11 05. 

Table 4.2-1 summarizes the potential COGs for DSS Site 11 05. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 11 05 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Historical Activities Current and Future Activities 
1 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

~ I 
Primary Primary Secondary 

Contaminant Release Sources 
Sourcesa Mechanism 

lrd!!lrial 
Worker 

Adun 

Dermal Contact 0 0 

lngestionb 0 0 
10 min. 

Soil 

~ I VOCs: 2-Butanone, Toluene 
I c.u Dermal Contact I e1o 

Drywall Effluent Release of Hazardous SVOCs: 
Constituents to Soil bis(2-Eth61hexyl) phthalate, Ingestion b/ 

Pyrene, iethylphthalate, Inhalation I e I o 
Fluoranthene 

PCBs: Aroclor-1254 

Metals: Mercury, Selenium, 
Silver 

Cyanide 

I II Dermal Contact I e1o 
Radionuclides: U-235 

Direct External I e1o Irradiation 

Ingestion 
b I e1o ...__ 

LEGEND I ~ Uptak~ Biota 
and F Chain 

e Major Exposure a Primary source activities no Transfers 
0 Minor or no Exposure longer conducted. 

b For Flora, ingestion = uptake 
840857.06030000/A22 c Pathway not applicable to human receptors 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1105, Building 6596 Drywell 
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Table 4.2-1 
Summary of Potential COCs for the DSS Site 11 05, Building 6596 Drywell 

Maximum Number of 
Background Samples Where 

Number Lim iVSouthwest Maximum Average Background 
of COGs Greater than Area Supergroupb Concentrationc Concentrationd Concentration 

COC Type Samplesa Background (mg/kg) (mglkg) (mg/kg) Exceedede 
VOCs 3 2-Butanone NA 0.0346 0.0220 3 

3 Toluene NA 0.0005 J 0.0002 1 
SVOCs 3 Diethylphthalate NA 0.0216 J 0.0168 2 

3 Fluoranthene NA 0.0214 J 0.0127 1 
3 Pyrene NA 0.0211 J 0.0126 1 
3 bis(2-Ethylhexyl) phthalate NA 0.0462 J 0.0323 ·2 

PCBs 3 Aroclor-1254 NA 0.0939 0.05763 3 
HE 3 None NA NA NA None 
RCRA Metals 3 None NA NA NA None 
Hexavalent Chromium 3 None NA NA NA None • 

Cyanide 3 None NA NA NA None 
Radionuclides Gamma 3 Uranium-235 0.16 ND (0.235) NC1 3 
(pCi/g) Spectroscopy 

Gross Alpha 3 None 17.4 9.84 NC1 NA 
Gross Beta 3 None 35.4 16.2 

... 
NC1 NA __ ~ 

-----

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 
cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs 
for nondetected results, divided by the number of samples. 
esee appropriate data table for sample locations. 
'An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities for 
gamma spectroscopy. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE =High explosive(s) . 
J = Estimated concentration. 
MDA = Minimum detectable activity . 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 

NC 
ND () 
PCB 
pCi/g 
RCRA 
svoc 
voc 

=Not calculated. 
=Not detected above the MDA, shown in parentheses. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 



No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex B provides 
additional discussion of the exposure routes and receptors at DSS Site 11 05. 

4.3 Site Assessment 

Site assessment at DSS Site 11 05 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 11 05 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1105 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 11 05. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 11 05 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, SVOCs, PCBs, and possible radionuclides are present, it 
was necessary to perform a human health risk assessment analysis for the site, which included 
all COCs detected. Annex B provides a complete discussion of the risk assessment process, 
results, and uncertainties. The risk assessment process provides a quantitative evaluation of 
the potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1105 is 0.00 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 11 05 COCs under an industrial land-use setting is 2E-1 0. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
estimated excess cancer risk is 2.0E-1 0. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 

The HI calculated for the COCs at DSS Site 1105 is 0.00 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 11 05 COCs is 1 E-9 for a residential land-use setting. NMED guidance 
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states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); 
thus the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental estimated excess cancer risk is 1.0E-9. Both the incremental HI and incremental 
excess cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COCs are much lower than U.S. Environmental Protection Agency (EPA) 
guidance values; the estimated TEDE is 1.2E-2 millirem (mrem)/year (yr) for the industrial land
use scenario. This value is much lower than the EPA's numerical guidance of 15 mrern/yr (EPA 
1997a). The corresponding incremental estimated cancer risk value is 1.3E-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 2.9E-2 mrem/yr with an associated 
risk of 4.1 E-7. The guideline for this scenario is 75 mrern/yr (SNUNM February 1998). 
Therefore, DSS Site 11 05 is eligible for unrestricted radiological release. 

The summation of the non radiological and radiological carcinogenic risks is tabulated in 
Table 4.3.2-1. 

Table 4.3.2-1 
Summation of Radiological and Non radiological Risks from DSS Site 11 05, 

Building 6596 Drywall Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.0E-10 1.3E-7 1.3E-7 
Residential 1.0E-9 4.1E-7 4.1E-7 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP Document Requirement Guide" (NMED March 
1998). An early step in the evaluation compared COC concentrations and identified potentially 
bioaccumulative constituents (see Annex B, Sections IV Vll.2, and Vll.3). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 

All COCs at DSS Site 11 05 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 
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4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 11 05 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1105, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1105 for the following reasons: 

5.2 

• 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 complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1105 is proposed for an NFA 
decision according to Criterion 5, which states, "the SWMUIAOC 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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ANNEXA 
DSS Site 1105 

Soil Sample Data Validation Report 



Internal Lab 

Batch No. 

Dept. NoJMall Slop: 

ProjecVTask Manager: 

Project Name: 

Record Center Code: 

Logbook Ref. No.£ 
Service Order No. 

Location 

AtLdchment 6 
Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

jll /If. . SMOUse 

Building 6596,97,98 I Room 

Page_Lof J. 
ARICOC 605783 

ER Sample ID or Parameter & Method I Lab Sample 
Requested ID Sample No.-Fractlon I Sample Location Detail 

, 060046..()()1 

' 060047-001 

, 060046-002 

I 060047..()()2 

' 060048..()()1 

., 060049-001 

060050..()()1 

060051..()()1 

060050-002 

6596/1105-DW1-BH1-/0 -5 

6596/1105-DW1-BH1· )$ -S 

6596/1105-DW1-BH1- j() ·S 

6596/1105·DW1·BH1-/,$ -S 

6596/11 05-DW1-BH 1· J 0 ·DU 

6596/1105-DW1-BH1· JO ·DU 

6597/1113-DW1-BH1- _6_ ·S 

6597/1113-DW1-BH1· /0 -5 

6597/1113-DW1-BH1· I) -5 

5 

VOC(8260B) 

VOC(8260B) 

see below for parameter 

see below for parameter 

VOC(82608) 

see below for parameter 

VOC(82608) 

VOC(82608) 

see below for parameter 

. ?iifro U . . Speclalllllltrucllons/QC Requirements Ab. normal · 
) /0 · 0-z-- EDD 0 Yes 0 No Conditions on 

· Laval C Packa e 0 Yes 0 No Receipt 

\I 

~~~~~~~--------~~~~----------~~~~~~~--~~----::~ 
F,;,;;,:.;,;,.;;,;;=;.;.;.~..,...-----~=;..;;.,;.;;;;;;.;;_ _____ r--..,------....L::== ........ ~~...,;..,-I•send report to: 5VOC(8270C_ 

Name Company/Organization/Phone/Cellular Mike Sanders PCB(8082)HE(8330) 
Sample 
Team 
Members 

~;:J~.L~e~e~~;;~~~~~~~~;;~~~~W~e~st~on/~6~1~3~5/~50~5-~2~84~-3~30~9~~E=jDept6135/MS/1089 Total Cyanide(9010) 
~ Phone/505-284/2478 Cr6+(7197) 
G. Quintana Shaw/61351505-284-3309 RCRA metals(6020, 

7000,7471)Gross alpha· 

~ ~ i _,..,. •ptease list as separaJe~ betal900) 
!.Relinquished~~ -"~ Org, "'I J \Date Jof, 7bYTime _;I? I,;- 4.Rellnquished by Org. Date 

1. Received by~-~ (I' 'f.. ~.., Q'9-~1'1l. Date tob/ril..T'Iif.en )fllf_ 4. Received by Org. Date 

2.Reli~~_jl}"""'k]_~_=q_v ~ C:UUJ Org.t;,/J'/ Date~ly/ C'l,Time /I 00 5.Relinquiahed by Org. Dale 
2. Received ol!'y-- ..... P t ' t· Org.' Date- Time 5. Received by Org. Date 

3. ReUnqulshed by ~ Date Time B.Relinqulshed by Org. Date 

3. Received by Org. Date Time 6. Received by Org. Date 

Lab Use 

Time 

Time 

Time 

Time 

Time 

Time 



OFF-SITE LABORATORY 
Analysis Request And Chain Of Custody {Continuation) 

S IASI 4oz G 

S I AG I 500ml 4c G 

S I AG I 500ml 4c G 

G I 3x40ml I HCL I G 
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0600711o002 SiacJI S.Plti109B·SP1·EB 

P2 

080078-004 Slllck S.Pit/1098-SP1-EB 
P2 R,P2 

!1§_0078-006 Stack S.Pit/109B·Sf'1-EB 
UJ.A2 

[Q_80078-006 S111ek S.Pit/1 09S-SP1-EB 
W,HT 

io80o78-007 Stade S.PIU109S-SP1-EB 
J,83 J,B3 J.B3 J,S.83 

~0046-002 6596f1105-0W1-BH1-10-S J,A2 J,S2,83 J/82 

~7.002 659611105-DW1·BH1-1$-S J,A2 J,B2,83 J.82 

060049-001 65a&/110$-0W1-BH1-10-0U J J,A2 J.S2,S3 J,S2 

060050-002 6597/1113-0W1·BH1-$-S R,A1 R R J J,A2 J,S2,83 J.S2 

080061-002 6587f1113-0W1-8H1-f0-S R,A1 II.,A1 R,A1 J,A1 J,A1 J,A2 J,B'l,B3 J,B:Z AJQC 

~800!12-002 858011037-SP1·BH1-5-S 
eccep.ncoo 

J,A2 UJ,83 J,IIZ _.......,. 
met. No-

080053-002 6580f1037-SP1-BH1·10-S J,A2 J,82,B3 J,IIZ ... lor 4iOIIIed. 

060055-002 Stade S.Pit11098-SP1-BH1·Hl·S J,A2 J,BZ.B3 J.ll2 

080058-002 Stack S.Pit11096-SP1·BH1·1>1 J J,A2 J,BZ.B3 J,B2 

08005e-c02 669511104-SP1-BH1-11-S J,A2 J.(l2,113 J.B2 J,S.B3 

08006D-002 659611104-SP1-EIH1-16-S J,A1 J,A1 J,A1 R,A2 R,A2 R.A2, P1 J,A2 J,BZ,B3 J,S2 J,B,B3 
---- ~- -----
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Site: DSS BOil sampling ARCOC: 605783 and 605784 Dati: Organic 
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060054-001 6580/1037 -SP1-TB W,HT 

060046-001 6596/11 05-DW1-BH 1·1 0-S UJ 

060047-001 659611,105-DW1·BH1·15-S UJ 

060048-001 6596/11 05-DW1·BH 1-1 0-DU UJ 

060050-001 6597/1113-DW1-BH1-5-S UJ UJ J.A1 J, A1 J, A1 J,A1 J,A1 J,A1 

060051-001 8597/1113-0W1-BH1-10-S UJ R UJ UJ UJ UJ UJ UJ J,A1 J, A1 J, A1 J,A1 J,A1 J,A1 J,A1 J,A1 

060052-001 6580/1037-SP1·BH1-5-S UJ 

060053-001 658011 037 -SP1·BH 1·1 0-S UJ 

080055-001 Stack S.Pit/1098-SP1-BH1-10-S UJ 

080058-001 Stack S.Pii/1098-SP1·BH1-15-S UJ 

060059-001 659511104-SP1-BH1·11-S UJ -UJ J,A1 J,A1 J,A1 J,A1 J,A1 J,A1 

060060·001 6595/1104-SP1-BH1·16-S J,A1 R J,A1 J, A1 J, A1 J, A1 J, A1 J,A1 J,A1 
--- --- -- -- - --- - - -

Vallclatad By: A /LA...I(;A_..R__~ Date: 12106102 



Analytical Quality Associates, Inc. 
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. 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: December 0~, 2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Radiochemical Data Review and Validation-n---~ScNNII-L---
Site: DSS soil sampling 
ARCOC 605783 and 605784 
GEL SDG # 68288 and 68295 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNUNM ER 
Project AOP 00-03~ 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 {Gross Alpha/Beta). No problems were identified with the data package that 
resulted in the qualification of data. 

!Jata are acceptable and QC measures appear to be adequate.---The following sections--------------
discuss the data review and validation. 

Holding Times/Preservation 

All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The case narrative stated the instruments used were properly calibrated. 

Blanks 

"o target analytes were detected In the ·method blank-or equipment blank at 
concentrations > the associated MDAs. 

Matrix Spike fMS) Analysis 

The MSIMSD analyses met all QC acceptance criteria. 

-



.----------------------------···--------· 

Laboratory Control Sample (LCS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The. replicate analyses met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

An equipment blank and a field duplicate were submitted on the ARCOC. There are no 
"required· validation procedures for field duplicates. No field blank was submitted on 
theARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

Reyiewed By: KAS Level: I Date: 12/1 0/02 

) 

) 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax:505-299-6744 
Email: minteer@aol.com 

DATE: 12/02/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: lnowanic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605783 and 605784 
GEL SDG # 68288 and 68295 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471/7470 (Hg), SW-846 9012A (total CN) and SW-846 
7196A {hexavalent chromium). 

Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES - Metals Batch # 206907 <Samples.68288-012 through ~1l22l ________ _ 
Selenium was detected in the ICB at a negative value with an absolute value > Dl but 
< Rl. Selenium was also detected in the CCB and the EBata value> Dl but< Rl. 
All associated sample results, with the exception of sample 68288-017, had values> 
OL but< 5X Dl and< 5X the blank values and will be qualif~,_B2,-B3". 
Sample 68288-D17 was non-detect and will be qualified "UJ, B3". 

The MS %R for barium (131%) was> QC acceptance criteria (75-125%). The 
replicate RPD for barium (55%) was> QC acceptance criteria (<35%). All associated 
sample results were detects and will be qualified "J, A2". 

Hg- Batch# 207430 (Samples 68288-012 through -Q22l 
Mercury was detected in the EB at the Rl. All associated sample results were detects, 
<10X the blank value and will be qualified •J, B2". 

-·--·-··- ---------------------------------------



ICP-AES- Metals Batch# 206624 (Sample 68295 -010> 

~arium, chromium and selenium were detected in the ICB and/or CCB at values > DL 
but < Rl. Sample 68295 -010 results were detects, < 5X the blank values. and-wUI-be
qualif~ed • J, B3". 

Hg- Batch# 207410 (Sample 68295-010) 
Mercury was detected in the MB and the CCB at a value >DL but < Rl. The sample 
result was a detect, <SX the blank values and will be qualified • J, B, B3". 

Total Cvanide- Batch# 206731 (Samoles 68288-012 through -022) 
The MB and the ICB had a value > DL but < RL. Samples 68288-021 and -022 had 
values > DL but < SX the blank value and will be qualified "J, B, B3•. 

Total Cyanide- Batch# 207325 (Sample 68295-008) 
The MS (69%) had a %R >30% but< 75%. The sample result was non-:<letect and will 
be qualified "UJ, A2". 

Hexavalent Chromium - Batch # 206338 (Sample 68295-009} 
Sample 68295-009 was received by the laboratory and analyzed after the holding 
time had expired, but within 2X the holding time. The sample result was non-detect 
and will be qualified "UJ, Hr. 

Data are acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding times and proper1y 
preserved except as mentioned above in the summary section. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analvses: All blank criteria were met except as mentioned above in the summary section 
and as follows: 

ICP-AES- Metals Batch# 206907 (Samples 68288-012 through -022) 
Barium and chromium were detected in the EB at values > Dl but < Rl. All 
associated sample results were > 5X the blank values and will not be qualified. 

ICP-AES- Metals Batch# 206624 (Sample 68295 -010) 
Cadmium and arsenic were detected in the ICB and/or CCB at values > Dl but < RL. 
The sample results were non-detect and no data will be qualified. · 

) 

) 



.-----------------------··--· ----

Total Cyanide- Batch# 206731 (Samples 68288-012 through -022) 
The MB and the ICB had a value> DL but< RL. Samples 68288-015 and -016 had 
values > RL and > 5X the blank values and will not be qualified. All remaining 
samples (excluding samples 68288-021 and -022) were non-detect and will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSJLCSD) Analyses 

All Analyses: The LCS/LCSD met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AES- Metals Batch# 206624 (Sample 68295 -010> 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Hg- Batch# 207410 (Sample 68295-010) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Hexavalent Chromium- Batch #207514 (Samples 68288-012 through -0221 
Two MSs were performed. One of the two MS %Rs (72%) was slightly < QC 
acceptance criteria (75-125%). According to an email included with the data package, 
SNL has approved using GEL acceptance limits (49-130%) for hexavalent chromium. 
No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except as mentioned above 
in the summary seCtion and as follows: 

ICP-AES - Metals Batch # 206624 (Sample 68295 -01 Ol 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

Hg- Batch# 207410 <Sample 68295-010) 
The sample used for the replicate was of similar matrix from another SNL SDG. No ~ 
data will be qualified as a result. 

ICP Interference Check Sample (ICS) 

ICP-AES CAll batches): The ICS-AB met QC acceptance criteria. 

All Other Analvses: No ICS required. 

J 



ICP Serial Dilution 

ICP-AES <All oalcn-eSYThe -serial dilution m-e-rae acceptance criteria. 

ICP-AES - Metals Batch # 206624 (Sample 68295 -01 Ol 
The sample used for the serial dilution was of similar matrix from another SNL SDG. 
No data will be qualified as a resutt. 

All Other Analyses: No serial dilutions required. 

Detection -Limits/Dilutions 

All Analyses: All detection limits were property reported. 

ICP-AES: All soil samples were diluted 2X with the exception of samples 68288-017 and -
018 that were diluted 5X and 10X, respectively, for chromium. 

Hexavalent Chromium: Sample 68288-015 and -016 were diluted 5X due to turbidity. 

All Other Analyses: No dilutions were performed. 

OtherQC 

All Analyses: An equipment blank and a field duplicate were submitted on the ARCOC. There 
are no "required" validation procedures for field duplicates. No field blank was submitted on 
theARCOC. 

It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS J.!m: I Date: 12/10/02 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aoJ.com 

BoRANDUM 

DATE: 11/25/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605783, -84 
GEL SDG # 68288 and 68295 
Project/Task No. 7223.02.03.02 

See the attached Data-V-alidation-Worksheets-for-supporting- documentation -on -the-data review and-----
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260A/B (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

VOC Batch # 207083 <Samoles 68288-001 through -011 > 

The RF for trichloroethane in the initial calibration was< specified minimum (0.30) but> 0.01. 
Samples 68288-001 through -010 were non-detect and will be qualified "UJ"; sample 68288-
011 had a value > DL and will be qualified • J". 

The %R for surrogate 1 ,4-dichlorobenzene-d4 is out of criteria high in samples 68288-004, -
005, -010, and -011, and that for surrogate toluene-dB is out of criteria high in samples 
68288-005 and -011. Thus, all detects for these samples will be qualified • J ,A 1. • 

The area count for internal standard 3 (1 ,4-Dichlorobenzene-d4) was out of criteria low in 
samples 68288-004, -005, -010 and -011. Bromoform is the only compound associated with 
this internal standard and was non-detect in all samples. Samples 68288-004 and -010 had 
internal standard area counts >25% but <50% and will be qualified "UJ". Samples 68288-005 
and -011 had an area count <25% and will be qualified "R·. 

The area count for internal standard 2 (chlorobenzene-d5) was out of criteria low (>25% but 
<50%) in sample 68288-005. All non-detect compounds associated with this internal standard 
(1,1,2,2-tetrachloroethane; 1,1 ,2-trichloroethane; chlorobenzene; dibromochloromethane, 
styrene and trans-1,3-dichloropropene) will be qualified "UJ". All detects (2-hexanone: 4-
methyl-2-pentanone; ethylbenzene; tetrachloroethane; toluene and total xylenes) will be 
qualified "J". 

·-· ·-·-·- - ·------------------------------------------



VOC Batch# 207726 (Samples 68295-001 through -004) 
Sample 68295-001 was analyzed passed its method specified hold time. All sample results ) 
were non-detect and will be qualified "UJ, Hr. · 

SVOC Batch # 206457 (Samples 68288-012 through -022) 
Pyrene (27%) had a %0 >20% but <40% with a negative bias in the CCV preceding samples 
68288-012 through -014, and -017 through -021. Sample 68288-014 and -020 had a value 
> DL and will be qualifJed "J". 

Sample 68288-022 had surrogate recoveries (nitrobenzene-d5, phenol-d5 and 2,4,6-
tribromophenol) > QC acceptance criteria (see DV Worksheet). All compounds that are 
detect will be qualified "J, A 1" (see SFS). 

The MS/MSD had O%R for 4-nitrophenol and pentachlorophenoL The--MSD had-O%R for-2,4-
dinitrotoluene with a RPD of 200%. Sample 68288-022 was used for the MS/MSD. It is the 
only sample that had surrogate failures. It was also diluted 10X due to its viscous nature. 
Using professional judgment, the MS/MSD qualifiers will be applied to sample 68288-022 
only. All failing compounds were non-detect and will be qualified "R, A2". 2,4-Dinitrotoluene 
will also have a "P1" descriptor flag. 

SVOC Batch # 206445 <Sample 68295-0Q5) 
;the MS/MSD extracted with this batch was from a different client. As there is no measure of 
precision for this sample, all results will be quanrled _.P2". 

HE Batch# 206554 (Samples 68288-012 through -022) 
2,6-Dinitrotoluene and 2-amino-4,6-dinitrotoluene were detected in sample 68288-015 at a 
value > DL but < Rl. The confirmation RPD between the primary and secondary column was 
> 75%, and therefore the sample results will be qualified "R". 
2-Nitrotoluene was detected in sample 68288-015 at a value> RL. The confirmation RPD 
between the primary and secondary column was >25% but < 75%. The highest value is 
reported and will be qualified • J" . 

. 4-Amino-2,6-dinitrotoluene and 2,4-dinitrotoluene were detected in sample 68288-016 at a 
value > RL. The confirmation RPD between. the primary and secondary column was > 75%, 
and therefore the sample results will be qualified "R". · 
HMX and Nitrobenzene were detected in sample 68288-016 at a value> RL. The 
confirmation RPD between the primary and secondary column was < 10%. However the %R 
for the surrogate (330%) was> QC acceptance criteria (71-118%) due to matrix interference 
and this matrix interference should be taken into account when assessing sample results. 
The sample results will be qualified "J, A 1, • and the • A 1" descriptor flag will be added to the 
4-amino-2,6-dinitrotoluene and 2,4-dinitrotoluene qualifiers. 

HE Batch # 206481 <Sample 68295-007) 
T etryl was detected in the sample at a value > DL but < Rl. The confirmation RPD between 
the primary and secondary column was > 75%, and therefore the sample result will be 
qualified "R". 

The MS/MSD extracted with this batch was from another SDG and failed %R for several 
spiked compounds as well as surrogate recovery. Using professional judgment, this data will 
not be used to qualify sample 68295-007. As there is no other measure of precision all the 
sample results for 68295-007 will be qualified "P2". 

) 

) 



..----------------------------------------

L 
PCB Batch # 206286 (Samples 68288-012 through -022) 

Sample 68288-015 had a %R for both surrogates of< 10%. Sample 68288-016 had a %R for 
DCB (surrogate) of< 10% and a %R >10% but< lower QC acceptance criteria for 4cmx 
(surrogate). The sample results were non-detect and will be qualified "R, A 1·. 

Data are acceptable except as mentioned above and QC measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: The samples were property preserved and analyzed within the method 
f*escribed holding time except-as-mentioned-above-in- the -summary-section, ---

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

VOC Batch # 207083 
Chloroethane had %0 > 20% but < 40% in the CCV preceding the samples. All associated 
sample results were non-detect and will not be qualified. 

VOC Batch# 207726 (Samples 68295-001 through -004) 
Bromomethane and carbon disulfide had %Ds > 20% but< 40% in the CCV preceding the 
samples. The sample results were non-detect and will not be qualified. 

SVOC Batch # 206457 <Samples 68288-012 through -022) 
gyrene (27%) had a %0 >20% but <40% with a negative bias in the CCV preceding samples 
68288-012 through ..;.()14, anct-.;;(}1-7-through ..;.()21-;-A-Uassociated-sample -results wer-e -non- -
detect (excluding 68288-014 and -020) and will not be qualified. 

Several other compounds-(see Data-Validation-Worksheet)-had-CCV %Ds--> -20%-but-<-40% - - - -·· 
in the CCVs preceding the samples. All associated sample results were non-detect and will 
not be qualified. 

SVOC Batch # 206445 (Sample 68295-005) 
Several compounds (see Data Validation Worksheet) had CCV %Ds > 20% but < 40% in the 
CCV preceding the sample. All associated sample results were non-detect and will not be 
qualified. 

Blanks 

All Analvses: All method blank, equipment blank and trip blank acceptance criteria were met except 
as mentioned above in the summary section and as follows: 

HE -Batch# 206554 (Samples 68288-012 through -022) 
Tetryl was observed in the equipment blank (sample 68295-007) associated with these 
samples. All sample results were non-detect for tetryl and no data will be qualified. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met except as mentioned above in the summary 
section. -



Internal Standards (ISs) 

All Analyses: All internal standard acceptance criteria were met except as mentioned above in the 
summary section. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC Batch# 207726 (Samples 68295-001 through -004) 
It should be noted that the sample used for the MS/MSD was of similar matrix from another 
SNL SDG. No data will be qualified. 

SVOC Batch# 206457 <Samples 68288-012 through -022) 
Several compounds (see DV worksheet) had %Rs < QC acceptance criteria (75 -125%). 
Using professional judgment, no data will be qualified. 

PCB Batch # 206677 <Sample 68295-006) 
No MSIMSD was extracted with this sample. An LCS/LCSD was extracted and met all QC 
acceptance criteria for accuracy and precision. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analyses: The LCS/LCSD acceptance criteria were met with the following exceptions: 

) 

VOC Batch# 207726 (Samples 68295-001 through -004} ) 
The QC acceptance criteria for the LCS were met by the successful analysis of a second _ · 
source CCV. 

VOC Batch # 207726 and 207083 
It should be noted that no compound was associated with internal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 

SVOC Batch #s 206457 and 206445 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data wilt be qualified as a result. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

VOC and HE: Samples were not diluted. 

SVOC: Samples 68288-015,-016 and -922 were diluted 10X due to the viscous nature of the 
sample. 

PCB: Samples 68288-021 and -922 were diluted 10X due to the viscous nature of the sample. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 
) 



PCB: All confirmation acceptance criteria were met. 

HE: The confirmation analysis met acceptance criteria except as mentioned above in the summary 
section. · 

OtherQC 

~ · TriJ}blaAks,- an- equipment blank- and-a-field-duplicate .were .submitted on the ARCOC.However, 
there are no "required• validation procedures for assessing a field duplicate. 
It should be noted that vinyl acetate is on the TAL for soils but not for waters. 

SVOC. PCB and HE: An equipment blank and a field duplicate were submitted on the ARCOC. 
However, there are no "required· validation procedures for assessing a field duplicate. 
No field blank was submitted on the ARCOC. 

No raw data were submitted with the package. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS Level: I Q!!!: 12/1 0/02 



Data Validation Summary 
SitdProject: 0-.\ J Jo tl J(;.r()p/;¢ Project/Task #: 701« 3. O.J 05 Oct #of Samples: s)o! f/ I/ Matrix: So //J £ 1-1 c.O 

ARICOC#: (, OS78 3. ~ 0 i 8N LaboratorySamplelDs: 6 6qj88 - 001 /lltV - O.JGl 
I 

Laboratory: C~A. ~gJ.9.J - OO/ #lrf/ -=-DII 

Laboratory Report#: l. 8 o( 8fi 

QC Element 

1. Holding Times!Preserntion 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. lCP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

Estimated 
Not Detected 

Organics 
Pesticide/ HPLC voc svoc PCB (.HE) 

~1 1-/T .; v v 
~ uJ"/v ~ v v 

v v ../ v 
v' ~ v ~ 

LJ 
v v v v 

:!,40 ~ R.J~0 v: A-ih 
:1/ r)~ ~ v 

v v 

ouP_tf8 DUP~ DUP 1.($ '{)UP ,re 
T 

Check (..J) = Acceptable 
~ R ~ ..r 

I 

Shaded Cells • Not Applicable (also "NA") 
NP = Not Provided 

Analysis 

In organics 
GFAAJ CVAA RAD 

ICP/AES 
AA (Hg) 

CN 

v rill v v v 

v v v v 
IJ o-z t:S~ J 132 

J6~ J~B3 '( ~ P,g I I V v 
sjY; v ~A~ v 

./ v v v 

~ v v v 

v 
v 

v 
()UP ~ [)UP fiS 0 1/P E"S, DfiP 1::-(3 

/le-v ~ 
on 
~ 

~ -r 
v 

v 

v 

v 

v 

N7:; 

1)1/P 

J 

u 
UJ 
R 

Not Detected, Estimated 
Unusable Other: / Co~,~ Reviewed By: /1(/~ Date: /r:J . 0 oJ. 0~ 
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Holding Time and Preservation 
/, OS783 :J - 811 Lab<ntory Sample IDs: 61cJ88 - 001 J.h;u - 0 oJ.J. 

Laboratory Report#: ~6'Jrf8 -· _ 6 Q_cl9.J - OQL_m /Art.~ - 0 II 

Site/Project: D J J Jo; I J(l.mej AR!COC #: 

Laboratory: a~/, 

# of Samples: ~.) (J _lL Matrix: J oti __ !l Wa.Jif -

Analytical Holding Time Days Holding Preservation Preservation Sample ID Method Criteria Time was Criteria Deficiency Comments 
Exceeded 

6W- 8#/o 
t.,8J.9S- 001 8J,o8 )Jy ei().AJ~ !day M #T} UJ;H/ 

.5 t.J ~ B.J~ l:. 
b' osiourJ t8J.9S" - 009 719t, A Jll /..our.. /Y'P /J/4 U.:J. /IF 

Col/ /tj .] 'i. 10 

4nw. 1 o- OJy Ji. 1!' 
------- -- ---- ------ -

ReviewedBy: v(/~ Date: IJ .0()( .o~ 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: [)j!) Sod 

Laboratory: a£).. 

J CVYJ!2i!J ARICOC #: 6 OJ 7 8 3 
7 

- QJ.! #of Samples: I Matrix: __ J_o_t_i __ -.,--___ _ 
Laboratory Report #: ' 8 J 8 8 Laboratory Sample IDs: 68!? 88- - Q 0 I lA aJ - 0 I I 

Methods: J I.A.) • 8 ,If 1:. - ~c)(, 0 IT Batch #s: ..2 0 7 083 

Callb. Calib. CCV 'f~ Ill! 
T M" RF RSDI %0 Method LCS MS Equip. Trip IS CAS# Name c ln. Intercept ~ LCS LCSD MS MSD Dup. 
L RF <20%1 Blks RPD RPD RPD Blanks Blanks 

>.OS 0.99 20%. 

1 11-SS-6 1 1 1-trichloroetbane I. 0.10 .../ v I v" / I I. 

2 79-34-5 1 1.2.2-tetrachloroetbaoc 0.30 
2 79-00-S 1 1.2-trichloroetbane 0.10 
1 7S-34-3 l.l-4tdlloroethaM 0.10 
I 75-JS-4 1.1-dlcbJoroethene 0.20 ,/ v v v 
1 107..()6.2 1.2-dldlloroetlwle 0.10 
1 540-59..() 1.2-4kblo 0.01 
1 78-87-5 12-dlchloroDroDIIIle O.o! 

I 78-93-3 
2-11utancule (1\IEK) 
lOxbJkl vo.o1 I 

I 110-75-8 2-dlloroetlwl vinyl ether 
2 591-78-6 2-bexanonc (MBK) 0.01 

2 108-10.1 
4-methyl-2-pentaDOne 

0.10 (MIBI() 
' 

1 67-64-1 aectonet'lCb.blk) 0.01 ,7 / \7 
1 71-43-2 benzene. o.so J v v / i 

1 75-27-4 bromodichlorometbane 0.20 
3 75-25-2 bromoibrm 0.10 
I 74-83-9 bromometbane 0.10 ! 

I 75-15-0 carbon disulfide 0.10 
1 56-23-5 carllon tetrachloride 0.10 
2 108-90-7 cldorobenzene o.so ,./ v v v 
1 75-00·3 chloroetbane 0.01 --~-~ ~ 
1 67-66-3 cldorotorm 0.20 J 
I 74-87-3 chloromethane 0.10 
1 10061-01-5 cis-1,3-dichloropropene 0.20 
2 124-48-1 dibromochloromethane 0.10 
2 100-41-4 ,etbyrt~enzene 0.10 
I 75-09-2 methylene chloride (1 Oxblk) O.oi 7 ,/ v 
2 100-42-5 ~rene 0.30 
2 127-18-4 tetracbloroethene 0,20 
2 108-88-3 toluene( 1 Oxblk) 0.40 .7 v v v 
2 10061-02-0 trans-1 ,3-dichloroproJ)Cile 0.10 
1 79-01-6 tricldoroethene 0.30 •H-3 v _1/ L v 
1 75..()1-4 l~i chloride 0.10 ,/ 

2 1330.20.7 lxvlencsltotal) 0.30 
ICLj. - ), 0 - /) i CAjn ,..,, .u.. • AIL 

I~.! - J.;- /)jf'Alo""'~ 

Notea: ~badcdro ~areRCRA 1 -~ 
(sotk an'1) 

Reviewed By: t(/ fAo..J_ Date: I I. ol. J . 0 ~ 
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5-cu 
l.S 
.l-.1 

.,-

1 11-55-6 1,1 1-tricbloroetbiliie 
2 79-34-5 1,12,2-tetrachloroethane 
2 79-00-5 1,1 2-tricbloroetbane 
I 75-34-3 1.1-d.lcllloroetlu 
I 7S-l5-4 11-c1kbloroethe:M 
I 107-&;..2 1.2-4idll01'0ethae 
I 540-59-0 1,2...udaloroethen.ft'toUJ) 
1 78-87-5 1.2-clldllOI'OaroDUe 

1 78-93-J 2-~(1\JEK) 
10x\lk) 

1 110.75-8 2-cl!.loroethvl vinvl ether 
2 591-78-6 2-bexanooc (MBK) 

~ 108-IQ.l 4-mcthyl·2·pentaoooe 
I(MTBK) 

1 67-64-1 ac:.~lOxWk) 

1 71-43-2 bemene 
1 "-27-4 bromodichloromethane 
3 75-25-2 bromofunn 
I 74-83-9 biOIJIOJJidbane 
l 75-15-0 carbon disulfide 
I :S&-23-5 aarlloll. Utnebloride 
2 108-90-7 dllorollellzeae 
1 75-00-3 cbloroetlume 
1 67-66-.l dllorotorm 
I 74-37-3 chloromethane 
l 10061-01-5 cis-1,3-dichl 
2 124-48-l dibromochloromolhane 
2 100-41-4 lethvlbenzene 
I 75-09-2 methylene chloride( I Oxblk) 
2 100-42·5 ISlYn:nc 
2 127-18-4 tetrachloroethem 
2 108-88-3 toluenc(lOxblk) 
2 10061.02-6 uans-1 3-dich e 
1 79-01-6 trlcbloroethene 
1 75-01-4 Tinlt ~hloride 
2 1330-20-7 lxv1cnes(total) 

Comments: 

/I\ drJt/f· 
.. -~ 

/o;,J t:_ .) ~ 0/:> otk .. J 
(. ~)o/, If 

.1U 

0.30 
0.10 
0.10 
0.20 
0.10 
0.01 
0.01 

0.01 

O.ot 

0.10 

0.01 
0.50 
0.20 
0.10 
0.10 
0.10 
0.10 
o.so 
0.01 
0.20 
0.10 
0.20 
0.10 
0.10 
0.01 
0.30 
0.20 
0.40 
0.10 
0.30 
0.10 
0.30 

l'tW 
,, 

··-- ···- ·- ···-r --

1. I 
I .'f 

- ~- (l. I 
-~-_.,.. --- . . ..· r .. 1 

I') 

I...< L 1'..._ U..lf 1\. 

{ J 

v J 
~-r ·;' (\! • • l-1 
--·· -
vo • I f\ 
:J ,:1 Ai AI 
.: r'~. r ~At 

_U j Av,\ 

.. .· J•! . .. <; 1 
.. 

U'llm l£NO H. .! 
Notes: Shadod rows are ~CRA compounds. l<l ~ l eviewed By: Date: 

/~. ' Jt 
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Volatile Organics Page2 of2 

Site/Project: AR/COC #: 6OS '1 B 3 -8 .1-/ B~#s: ______________________________________________ ___ 

Laboratory: Laboratory Report#:------- #of Samples: ________ _ ~rix: _______________________ _ 

~~~ 

J. 

Surrogate Recovery and Internal Standard Outliers (SW 84~M,ethq<! ~260) 
/ I .1'\1'1.'> ./.:>-,.,...,,._,I 

Sample SMC 1 SMC 2 SMC 3 IS 1 IS 1 IS 2 IS 2 IS 3 IS 3 
Area RT area RT area RT 

llSFtS T~- r;6 ~ S'o•lo /~~% 
6 8.}88 - oo~v 183% v" (t:.'?:f 3 '~) v V" v v J, 3or7~2. v 

i( 'q -1..16) 

~SO"!. '?~S' • <. r;JS 0/~ 
- OOS o1IJ.j v' /,1-fdo V / iJ, 1..1.) 181 / J. ld.I81S' v 

.( soc/o ) .;JS',.Io 
- 010 ~II v v' v v v .._,/ J, ~lc.8 Z8h ' v 

I_ ~S'D/. 

-011 o2..9,Y V IJ,17 1/ V V" V ~ IDII.'=I,J. t/ 

-~--.j_~!t.j ~r.., ~¥ ~ flu~ J/-ll.l./)OJ'- N'Jul!J U1V-.f.l~"'' ~~ Elft.UJ . 

SMC 1: 4-Bromofluorobenzen 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

,Zot-J IJ I H -
J 

At7W 1 ~ C/Jor -

IS I: Fluorobenzene 
:=>IS 2: Chorobenzene-d5 

S 3: 1,4-Dichlorobeniene·d4 

IHfl-. Jw-r: ~AS 1-JT {;A 7fJ-L 
i.f" 

lh?A. J IAJV'- ~ !Ji9J... 1/.H--. 7111 d8 

Comments: 

/)j{j.J,o -L .J ~ S""O% / dJ. S" 
0
/o ~ J NO~ 90 UJ. 011 0011 f/. 010 8 I'OMO J.s"r>rtj "~ ·~~ ~ U TIVAM I rJ 1'(1) 

I 

'- ~so;.,. /)€.1(_ UJ J IYD~ 90 e SA oos q, ~I/ 8 f"' m o jw"" 
11 ~e_ If iol ..r 

7GJH..cAIIP'o J 

B-19 l,',•i-\- II/() d..l.oc v ~ITIO~JfM- ND ~I .f 

Woro ~~ rj S' l>V<.U3 s /YOJ UJ tf't oo~ ,,,,·l- ~ 4 IYJJ(Jt_ .r ~~~Q, I'C Jlvf'CN.. A£) 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 
Site/Project: D .U J 0 Jl Jamp& ARICOC #: 6 0 S '7 8 3

1 
- 8 ~ #of Samples: -?' Matrix: __ /?.;_,t....:.9t/:::..-:W=-:......:t.lc..::U _____ _ 

Laboratory: 9 ~)... Laboratory Report #: ~ 9 J. 8 8 Laboratory Sample IDs: t. 8 e1 9 S' - () 0 I #t tV - 0 0 ¥ 
Methods: JW - e~t& 8d (.Q!)_ _ Batch#s: _ J077tX.t. 

caub. CaHb. 
CCV ~ T RSDI Field 

IS CAS# Name c Min. Intercept RF ~ %D Method LCS LCSD LCS MS MSD MS 
Dup. 

Equip. Trip 
L RF <20%/ Blks RPD RPD RPD Blanks Blanks 

>.OS 0.99 20011. 

1 71-SS-6 1 1 1-trichloroetbane 0.10 / ,/ / 17 if A- IVA- N~ i/-'1-
2 79-34-S 1 1.2.2-te1racbloroethane 0.30 I 
2 19-00-S 1 1 2-tric:bloroethanc: 0.10 I 
1 75-34-3 11-tlkhloruethane 0.10 
1 7S-3S4 11-diddoroethene 0.20 v -/ I/ j/ 
1 107..()6.2 1,1-4lddoroetlaaft 0.10 I 
1 54().59-0 1.2-4khJoroethene(totall 0.01 
1 78-87-5 1.2-tlkhloroDI'OJIIUle V0.01 

1 78-93-3 2-'butanoae (MEA) v 0.01 
'10xblk) 

I 110-75-8 2-chloroetbvl vinvl ether i 
2 591-78-6 2-bexanone (MBK) 0.01 I 

2 108-10-1 
4-methyl-2-pentanone 0.10 MIBK) 

I 67-64-1 acetone(lO:dl!k) 0.01 / / v 
I 71-43-2 'benzea~ 0.50 I ,/ / / ./ 
I 75-27-4 bromodicbloromctbane 0.20 T 
3 15-25-2 bromofOrm 0.10 v / ,/ 
I 74-83-9 bromometbane 0.10 -f 13 
1 15·15-0 carbon disulfide 0.10 - ,)..}, 

I 56-23-5 carbon tetrachloride 0.10 7 
2 108-90-7 chlorobeazene 0.50 / I \/ / t/ 
1 75-G0-3 chloroetbane O.oi \ 
I 67-66-3 cblorofonn 0.20 
I 74-87-3 chloromethane 0.10 
1 10061-01-S cis-1 3-dichlorooroocne 0.20 
2 124-48-1 dibromochlorometbane 0.10 / \1 \., 

2 100-41-4 ethyl benzene 0.10 I I \ 
1 15-09-2 methylene chloride (10xblk) O.oJ v / v 
2 100-42-5 styrene 0.30 
2 127-18-4 u.tnchloroethene 0.20 
2 108-88-3 toluene( 1 Oxblk) 0.40 v" v 1./ v 
2 10061-02-6 trans-I ,3-dicbloropropene 0.10 v v v' 
I 79-01-6 trlcblorodbeae 0.30 o'1.81* I~' \/ ./ lL v 
1 75-01-4 lind rhlolide 0.10 
2 1330-20-7 lxvlenes(total) 0.30 

!(l.JJ - I jg- OtCJ.Jo""~n:. cd 

tt:l2,a.l - . o2.- DiCAJot-O•n;• 

Comments: - o 0 1 u.:r1 J+T Nee.# Notes: Shaded rows are RCRA compounds. 
77/q .. Reviewed By: tX./ iAaL· Date: I I d c) . OOt 

"7J /mJ c ft.81S'J.. .SNJ.., JO~ 

COY ¢ B-18 
ACJ ~ AU-t., 
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Volatile Organics Page2 of2 

SitdPJ'oject: AR/COC #: 6 0 S t 8 3 - 8/j 
I 

BaWh#s: ____________________________________________ _ 

Laboratory: Laboratory Report#:------- #of Samples: Matrix: ------------------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC1 SMC2 SMC3 

IN CXIT rhlt 

...-

------
J._..---

---------
I.--

-------~ 
-- ------ ----1..,-----

SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

IS 1 : Fluorobenzene 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

IS 1 IS 1 IS2 
Area RT area 

-------
v 

~ 
~ 

-~~----- - - - - --- --- -- 1-

Comments: 

B-19 

IS 2 IS3 IS3 
RT area RT 

--~ -----
~ 
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. Samivolatila Organics (SW 846 Method 8270) Paget of3 
Site/Project: QjJ Sot/ Sa.rry;tJ AR/COC#: lnOS783, -8;; LaboratorySampleiDs: ~ 8~8B -OJ~ Mo1 - OolcJ 

Laboratory: Q R A Laboratory Report #: to 8 ol 8 8 

Methods: JQ -811~ 8J.7o C. 

# ofSamplcs· II Matrix· So!IJ Batch#s: 020 ~ H 57 

Callb. l:::~t.E~. h8:Z<rS 
T Call b. 

RSO/ 
CCV Field oos-

IS BNA CAS# NAME C Min ·Intercept RF R2 %0 Method 
LCS LCSD 

LCS 
MS MSD 

MS 
Dup. 

Equip. Field 
L RF Blanks RPD RPD Blanks Blanks 

<20%/ 
RPD 

>.05 
0.99 ·~ 2~lo I.J fi/J, 

2 BN 12().82-1 I ,2,4· Trichlorobenzene 10.20 I' / / J I v v rlt+ v v' v / l/ /YI+ 
1 BN 95-50-1 1 ,2-0iclJ!orobcnzene 0.'40 I 
I BN .541-73-1 1,3-DiclJ!orobenzene 0.60 I 
1 BN 106-46·7 1.4-Dichlorobeuz.:ne 0.50 ../ \ v v v 
3 A 95-95-4 2,4,5-Trichlorophcool 020 / I ~0 ~~ v' 
3 A 88-06-2 2,4,6-Trichlorophenol 020 v' \ ~b 5'1 t/ 
2 A 12().83-2 2,4-Dichlorophcool 0.20 I 
2 A 10.5-67-9 2,4-Dimethylpheool 0.20 \ 
3 A 51-28-5 2,4-dinitropbcnol 0.01 \/ v \./ l+tq ~~ .s \ 
3 BN 121-14-2 2.4-Dinitrotoluene 0.20 t!J -~ v. Q .;JOO 
3 BN 606-20-2 2,6-Dinitrotoluene 020 

3 BN 91-58-7 2.Chloronaphthalene 0.80 

I A 95-57-8 2.Chlorophenol 0.80 t/ \ v ........... v 
2 BN 91-57-6 2-Methylnaphthalene 0.40 \ 
I A 95-48-7 2-Metbylphenol (a-cresol) 0.70 v \ ;..;o 36 ./ 
3 BN 88-74-4 2-Nitroaniline 0.01 \ 
2 A 88-75-5 2-Nitrophenol 0.10 \ 
s BN 91-94-1 3,3'-Dichlorobenzidine 0.01 t--- \ 
3 BN 99-09-2 3-N itroaniline 0.01 v v v \ 
4 A 534-52-1 4 ,6-Dinitro-2 -methyl phenol 0.01 / / ./ t2io \ 
4 BN 101-5.5-3 4-Bromopbenyl-phenylether 0.10 .; \ 
3 BN 7005-72-3 4-Chlorophenyl-phenylether 0.40 I 
2 A 59-50-7 4-cbloro-3-methylpbenol 0.20 v \ \/ v v 
2 BN 106-47-8 4.Chloroanlline O.Ql 

1 A 106-44-5 4-Metbylphenol (p-aesol) 0.60 

nents: h) p - (FCJ Of__ v Nota: Shaded rows are RCRA ~~ids. J9 v ,/ I - - - -
Com 

Reviewed By: IX/~- ~Date:~ ld ·Ob·Oct 

B-20 
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Semivolatile Organics 

Site/Project:-------

Laboratory· 

AR/COC#: (o OS 7 8 3 - BN 
) 

Laboratory Report#· 

Call b. 
Call b. 

CCV T RSD/ 1BNA c Min. RF %0 
! CAS# NAME 

L RF 
Intercept Rz 

<20%/ >.OS 0.99 :>2<r,. 

3 BN 10~1-6 4-NitroanUine IV 0.01 ./ "/ v I 

3A 100-02-7 4-Nitropbcool 0.01 

3 BN 83-32-9 Aceoapbthene 0.90 

3 BN 208-96-8 Aceoapbthyleno 0.90 

4 BN 120·12-7 .~M 0.70 

S BN ,6_,,_3 Benzo(a)enthraccnc 0.80 

6 BN .S0-32-8 Beozo(a)pyrene 0.70 

6 BN 205-99-2 BCDZO(b )tluoranthene 0.70 

6 BN 191-24-2 Benzo(g,h,i)pcrylene o.so ,..,, ' .; 
6 BN 207.08·9 Benzo(k )fluomnthc:nc 0.70 '"" 2 BN 1II-91-I bili(2..Chloroethoxy )methane 0.30 ,.-.rf -
I BN 111-44-4 bis(2..Chloroethyl)ethet 0.70 16·30,'!: 

I BN 108-60-1 bis(2-cbloroisopropyl)ctber 0.01 ,..,, -n -
.S BN 117-81·7 bis(2-Ethylhexyl)pbtbalatc 0.01 v' ~~ v 
S BN 85-68-7 Butylbcllzylphthalate 0,01 

4 BN 86-74-8 Carbazole 0.01 

S BN 218-01-9 Cbryscoc 0.70 

6 BN 3-70·3 Dibelll( a,b)anthraccDc 0.40 

3 BN 132-64-9 Dibellzofbran 0.80 

3 BN 84-66-2 Dicthylphthalate O.oi 

3 BN 131·11·3 Dimetbylphthalate 0.01 

BN 84-74-2 Di-n-butyl phthalate 0.01 

6 BN I7-84.0 Di-n-octylphtbalate 0.01 

4 BN 206-44-0 Fluomnthenc 0.60 

3 BN 86-73-7 Fluorate 0.90 

4 BN 118-74-J HeXIIchlorob.:Jiz.:ne 0.10 

2 BN 87-68-3 Hcxacblorobutadienc 0.01 

3 BN 77-47-4 HeXlldllorocy~Jopentadiene 0.01 

1 BN 67-72-1 HeXIIchiOCOI!tbautt 0.30 

Comments: 

. Jf c< Jo;/ 

Page 2 of3 
Bmm#s: ____________________________________________ ___ 

# ofSamples· Matrix· 

Field 
Method LCS MS Equip. Field 
Blanks 

LCS LCSD 
RPD 

MS MSD 
RPD 

Dup. 
Blanks Blanks 

RPD 

v Nit ,/ v N"t 
v \ () 0 .../ 

/ \ \/ v / 

I 
1 
\ 
I 

~ \ 

I) \ 
:'\ \ 

\ 

1\ 

1\ 

I 
I 

v (,9 v v 
./ t:..~ bq v ! 

' 

l/ J./9 53 v 

B-21 



IS 

6 

2 

2 

2 

4 

1 

4 

4 

1 

s 

NJ I of o< .Jo1/ 

Semlvolatile Organics Page 3 of3 
Site/Project: _______ _ AR/COC#: 60S78 3 - 81t , B~#s: __________________________________________ __ 

Laboratory: Laboratory Report #· #of Samples· Matrix· 

BNA 

BN 

BN 

BN 

BN 

BN 

BN 

.-\ 

BN 

A 

BN 

Call b. Call b. 
RSO/ Min. RF CASfll NAME TCL 

RF 
Intercept R2 

<20%1 >.05 
0.99 

193-39-~ Indcno( 1 ;1,3<-d)pyrene II/ 0.50 v v 
78-59·1 lsophorone 0.40 

91·20.3 Naphthalene 0.70 ~ ../ V' 
98-9S-3 N~ 0.20 

86-30-6 1~-Nitrosodipbe:nylamine 1) 
0.01 

621-64-7 IN-Nltroso-di·propylamine v 0.50 

87-86-5 PMtacblorophenol o.os / ./ ,/ 
85..01-8 Phenanthrene 0.70 

108-95·2 Phenol 0.80 

129..00..() Pyrene 0.60 

I ~E £J AUitllfl/YIIN. 

s a, Outl' - - -- - ---- ... __ ._ -·---..--
Sample S~C1 SMC2 SMC3 S~4 SMC5 sics 

h8J.88- OJJ.. IIJ v v /03 / 11.3 

CCV 
%0 Method 

Blanks 

•:.2~1< 
vv' v 

Lv 
1./ 

SMC7 SMC8 

LCS LCS 
LCS D RPD MS MSD 

Nil 

\ 
\ 

lv \ )f.q ~)f. 

\ 

/ 1\ v v 
lv \ 0 I) 

\ 
1\:L \_ v v 
./ \ ,/ / 

1\ 

), m.so ~ 

Field MS Equip. Field 
RPD Dup. Blanks Blanks RPD 

,/ l7 /VA 

1/ 

l/ 
7 

7 
v 

Cv.l JO. 04 ~ .ZC.U) .111.6 
II. to " 

I 

I 

I 

I 

Comments: .l. b8.;J88 ,.;) 1 131 ~ I 7
1 

16 I 9
1 

@
1 

:J._ I 

./ 0 tvt.. f'l/'e/lt. 
CC/11' 13· i? 1.3- 'Y?t 

IO.o8 

IO.O'f 

',J)(-Q1 (cJ~-~~i) ( .J2-/IJ •I-.) 
~ -J7 mso.;~ 

"::J II ---------------.:__-----------

Ml~ ,Z_ l'r I 

SMC 1: Nitrobenzzno.d.S (BN) 
SMC 4: Phenol-d6 (A) 
SMC 7: 2·2-Cblorophenol-d4 (A) 

Sample IS 1-area IS 1-RT 

IN UJTI ~..q 

IS 1: 1,4-Dicbl~ (BN) 
IS 4: Phenathrcno-dlO (BN) 

------ ---- ~. UZ88 1 '-, 2.?. /0, 10 

l'r/o! jmJtJ 
..; v ew ;1. 38 1.;. o 1 

SMC 2: 2·Eluorobiphenyl (BN) SMC 3: p-Terphenyl-d14 (BN) 
SMC S: 2·Fluorophenol (A) SMC 6: 2,4,6-Tn'bromophenol {A) 
SMC 8: l;l-Dichlorobenzcnc-d4 (BN) ll1uOJ 

Internal Standard Outliers 

IS2-area IS2-RT IS 3-area IS 3-RT IS 4-area IS4-RT IS 5-area ISS-RT lsi-area IS6-RT 
i- 1>8.2.88 ;.) 

lVI .SO~ Cc:N 1$·0 I 

IS 2: Naphthalene-dS (BN) 
ISS: Cbryseno-dl2 (BN) 

IS 3: Aceuaphtbene-dlO (BN) 
IS 6: Perylene-d12 (BN) 

MJ /IVIJ I) xr ~ rt Y'll(;ouJ 
OIS

1 
()1(.,

1 
O~.;l, /?.u.n (),;:J /0 X 

B-22 

/0./lf. 

-1 
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Site/Project: 0 .)~ J o 1 I Jamfl'1 AR/COC #: 

Semivolatlle Organics (SW 846 Method 8270) Page 1 of 3 
b OS I B 3, - 8 Lj Laboratory Sample IDs: fe 8 o2 q S' - 0 0 .r ( ££) 

Laboratory: 9 £ J.. Laboratory Report #: ' 8.:1 8 8 

Methods: J tJ - 8 N ~ 8 d 70 {_ 
T"'&t.l-&&ya_,a 

...... ___ .,.. J . ...._ .LI~iii'To;ll• (X ....... - '7_ ry_""' 11 -
Call b. 

Call b. 
CCV T RSD/ Field 

IS BNA CAS# NAME C Min ·Intercept RF Rz %0 Method 
LCS LCSD LCS 

MS MSD 
MS 

Dup. 
Equip. Field 

L RF Blanks RPD RPD Blanks Blanks 
<20%/ 

RPD 
>.05 0.99 20% 

2 BN 120-82-1 I ,2,4· Trichlorobenzene v 0.20 J cl..AM..L 7 "JAI.r~ v. 1/ v f1ii 
1 BN 95-50-1 I ,2-Dichlorobenzene 0.40 (,)/() ,I ...., i. . \ 

I BN 541-73-1 1,3-Dichlorolx:nzcue 0.60 1'\ 
1 BN 106-46-7 1.4-Dicblorobellzeue 0.50 v \ 
3 A 95-95-4 2,4,5· Trichloropbenol 0.20 ,/ \ 

3 A 88-06-2 2,4,6-Trichlorophenol 0.20 v \ 
2 A 120-83-2 2,4-Dichlorophcnol 0.20 \ 
2 A 105-67-9 2,4-Dimethylpbenol 0.20 \ 
3 A 51-28·5 2, 4-dinitropheool 0.01 / v ../ t 3\o \ 
3 BN 121-14-2 2.4-0initrotoluen.! 0.20 / ;,;;· \ 
3 BN 606-20-2 2,6-Dinitrotoluene 0.20 \ 
3 BN 91-58-7 2-Chloronaphthalene 0.80 \ 
I A 95-S?-8 2-chlorophenol 0.80 / \ 
2 BN 91-57-6 2-Methylnaphthalenc 0.40 \ 

1 A 95-48-7 2-Methylphenol ( o-cn:sol) 0.70 ,/ \ 
3 BN 88-74-4 2-Nitroanilinc O.ol \ 
2 A 88-75-5 2-Nitropheno1 0.10 \ 
s BN 91-94-1 3,3'-Dichlorobcnzidinc 0.01 \ 
3 BN 99-09-2 3-Nitroaniline 0.01 v·· v· v- \ 
4 A 534-52-1 4,6-Dinitro-2-methylpbcnol 0.01 v / v \ 
4 BN 101-55-3 4-Bromophenyl-phenylether 0.10 \ 
3 BN 7005-72-3 4-Chlorophcnyl-phenylether 0.40 \ 
2 A 59-50-7 4-Chloro-3-methylphenol 0.20 ,/ \ 
2 BN 106-47-8 4.Chl01"01111il ine 0.01 \ 
I A 106-44-5 4-Methylphenol (p-cresol) 0.60 \ 

-· -- - . 
ments: 

l'r); P -· CN:v ~- v - - -
Com 

Reviewed By: ()(_)~ Date: /Q. 0:{. 0..1 

B-20 
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Page 2 of3 Semivolatlle Organics 

Site/Project:-------

Laboratory: 

ARJCOC #: (e OS 783; - g)f Ba~#s: ____________________________________________ ___ 

Laboratory Report #· # ofSamplcs· Matrix· 

Call b. 
Call b. 

CCV T RSD/ Field 
1 BNA C Min. RF %0 Method LCS MS Equip. Field 
E CAS# NAME 

L RF 
Intercept R2 

Blanks 
LCS LCSD RPD MS MSD RPD Dup. 

Blanks Blanks 
<20%1 

RPD 
>.OS 

0.99 
20% 

3 BN 100.01-6 4-N itroaniline l\.o 0.01 v v v / rYPt 
3A 100.02-7 4-N itrophenol 0.01 v \ 
3 BN 83-32-9 Acenapbthene 0.90 / \ 
3 BN 208-96-8 Al:enapbthylene 0.90 \ 
4 BN 120-12-7 Anthraco!lle 0.70 \ 
5 BN 56-SS-3 Bcm.o( a )anthracene 0.80 \ 

6 BN S0-32-8 Benzo( a)pyrcnc: 0.70 1\ 
6 BN 205-99-2 Benw(b )fluor:antbene 0.70 \ 
6 BN 191-24-2 Benzo(g,h,i)pe!ylene 0.50 

6 BN 207-08-9 Benzo(k )fluoranthene 0.70 \ 
2 BN 111-91-1 bis(2-Chloroethoxy )methane 0.30 \ 
I BN 111-44-4 bis(2-Chloroethyl)ether 0.70 -l$" \ 
I BN 108-60-1 bis(2-dtloroisopropyl)ether O.ot -.:2$ 

5 BN 117-81-7 bis(2·Ethylbexyl)phthalate 0.01 /' \ 
5 BN 85-68-7 Btitylbenzylphthalate 0.01 \ 
4 BN 86-74-8 Carbamic O.Ql \ 
5 BN 218-01-9 Cbrysene 0.70 \ 
6 BN ~3-70-3 Dibcnz( a,h )anthracene 0.40 \ 
3 BN 132-64-9 Dibenzofuran 0.80 \ 
3 BN 84-66-2 Diethylpbthalate 0.01 \ 

3 BN 131-11-3 Dimethyl phthalate 0.01 1\ 
4 BN 84-74-2 Di-n-butyl phthalate 0.01 \ 
6 BN 17-84-0 Di-n-octylphthalate 0.01 \ 
4 BN 206-44-0 Fluoranthenc 0.60 \ 
3 BN 86-73-7 Fluorene 0.90 

4 BN 118-74-1 H~xachlorobomzene 0.10 J \ 
2 BN 87-68-3 Hexachlorobutadiene 0.01 1\/ \ 
3 BN 7747-4 Hexachlorocyclop.mtadie~ 001 \ 
I BN 67·72-1 Hexachlorodhane 0.30 v \ 

---- ---- --- , ___ - ----- -- ---

Comments: 

B-21 



IS 

6 

2 

2 

2 

4 

I 

4 

4 

1 

s 

Y'/J Jol- d k"B 

Semlvolatlle Organics Page 3 of 3 

Site/Project:---------- AR/COC#: t;.OS7831 -81/ 
' 

Baroh#s: ____________________________________________ _ 

Laboratory: Laboratory Report#· #of Samples· Matrix• 

Cali b. 
Call b. 

CCV 
RSD/ Field 

BNA CAS# NAME TCL 
Min. 

Intercept RF Rz %0 Method 
LCS 

LCS LCS 
MS MSD 

MS Dup. Equip. Field 
RF Blanks D RPD RPD Blanks Blanks 

<20%/ RPD 
>.OS 0.99 20% 

BN 193-39-S Indcno(l ,2,3<d)pyrale v 0.50 v' ,/ J t/ Nli 
BN 78-59-1 Isopboronc 0.40 I~ 
BN 91-20·3 Napbtbalcne 0.70 v v v 1'--. 
BN 98-95-3 Nitrobenzen~ 0.20 I if 1'--.. 
BN 86-30..6 

N-Nitrosodiphenylamine 0.01 
......... 

"'-.. 1) 

BN 621-64·7 N-Nitroso-<li-propylamine / O.SO v 1'--.. v 
.-\ 81-86-S Pentachlorophenol 0.05 v v' v' ~ \../,.. ....... 

I'... 

BN 85-01-8 Phenanthrene 0.70 ............... 

A 108-9.5-2 Phenol 0.80 _/ "---
BN 129-00-0 Pyrene 0.60 it/ t---.. 

{)J·o~Jn. .n ~ 
I 

Surro2ate Recovery Outliers MJOol CX;v'. 
., v 

tO. Olo II· lfo 

Sample I SMC 1 I SMC 2 I SMC 3 I SMC 41 SMC 5 I SMC 6 I SMC 7 I SMC 8 Comments: lt.L<S .s ~ /0. 0~ -A\\ 
p~l I 1~-

SMC 1: Nitrobenzene.d5 (BN) 
SMC 4: Phcnol-d6 {A) 
SMC 7: 2-2.Chlorophenol-d4 (A) 

Sample IS 1-area IS1-RT 

A.ll 
pol\.\~ 

IS 1: 1 ,4-Dic:blorobenzene-d4 (BN) 
JS4:~~10(BN) 

--

- r----
SMC 2: 2-Fiuorobiphenyi(BN) SMC 3: p-Terphenyl-dl4 (BN} 
SMC S: 2-Fluoropbenol (A) SMC 6: 2,4,6-Tn'bromopbenol (A) 
SMC 8: 1 ,2-Dic:blorobc:uzene.d4 (BN) 

Internal Standard Outliers 

IS Z..area ISZ-RT IS 3-area IS 3-RT 184-area IS4-RT IS 5-area --
L_ ______ ----- - ··-··----· .... 

IS 2: Napbtbalcno-dB (BN) 
JS .5: Cluyseneodl2 {BN) 

IS 3: Acellapbtheoe-d10 (BN) 
JS 6: Pelyle:ne-d 12 (BN) 

B-22 

-

,qq u; , o. o9' Lr 
MJOJ CW If 1/. .:18 v' i~.Q I v 

ACJ ,q..J 1o. , 0 

ISS-RT ls6-area ISI-RT 

r--_ -----
MJ j/IA.JfJ "'a .Jos- ~0r;ruv Cl;rw--

( f?vt<-?) 

rJJ~JI- ~ ~ "'J rvlul 

I 11 
PJ. 



' 
High Explosives (SW 846 Method 8330) 

(p Q r '7 8 3 - Btt Laboratory Sample IDs: t 8J. 88· & lc}. Mru - 0 ol.J. 

' 6~~qs-~o7 (fA) 
Site/Proje"t: f).':. J Jot/ J OJvtpi'J AR/COC #: 

Laboratory: a/::). Laboratory Report#: /, 8.J 8 ~ 

Methods: J /;J - 8 J1 ~ 8 J.] 0 r7J (,JJ - -~-~ 

# ofSamples: /J Q I Matrix: Jo;/s '/ Nw Batch #s: cJO t. .r.t.o< c/00 J.J8/ (ce) 
, Curve CCV Method LCS MS Field. Equip. Field 

CAS# NAME I Intercept ~ %0 Blanks LCS LCS8 RPD MS MSD RPD Dup. Blanks Blanks 
L I -~ 2. I :ijl"lo-z. ,tg,;l (i) tm. 20"/o t1'1 t1) I 2o0~ RPD u u 

2691-41-0 HMX Nl+ v/ vV' v./ \/ / IYA- / v v / / ,YF> 

121-82-4 · RDX 
99-35-4 1 3 5-Trinitrobenzene 
99-65-0 1 ,3-dinitrobenzene 
98-95-3 Nitrobenzene 
479-45-8 Tetryl • OitJ.l'Ji 
118-96-7 2,4,6-trinitrotoluene / 
35572-78-2 2-arnino-4 6-dinitrotoluene 
1946-51-0 4-arnino-2,6-dinitrotoluene 
121-14-2 2,4-dinitrotoluene ' 
606-20-2 2,6-dinitrotoluene 
88-72-2 2-nitrotoluene I : I 

99-99-0 4-nitrotoluene ! 
99-08·1 3-nitrotoluene I 
78-11-5 PETN 

--

Sample SMC%REC SM8M Sample SMC 04REC SMCRT Comments: 

b 8J.89- 0/ID_ .jl]() OA, 171-/18% l fRpv /~, v"· !Jw nJ. L -r t11 r1. AI-

I rJJ. 1 11V1A1 - JAil •· 'I I 
u u 

Connrmation 

Sample CAS# RPD>25% Sample CAS# RPD>25% 

&&Je, ·• &IS ~ • IJ.m, -..o • J., lo nr., o;,. ~8,j_86- (J lt .. II Amu\Q - J 6- /i/y 0)0 

bJ. t. Dm iro .'NJ. 1..11. ;rt ~~. .. ..J. IJ • IJJn/lrrJ 1.1 1"/"l •; • , .. ' N!.'t'rlf1! ,.,,_o S;. oj 

@) cJOb /.; 8 I - filJ jfv!JL) pe.Corlllld CJi) .S~Ie_. 6 81 ~-.) 
.Jt..v-- -'f\ ~{ Z 1-~ fJ"'jUYJ /1!1~ I~~-

tu; ;- f.MJ; ·"f /tuJ ~-;.._ - P· 
i ~ 

Sollclt-to-aqaeolliCOilVenioo: Nf'"rl, /014 (I?.J>D = qlfl o,q Nil'tl)f.w,~ (f:.PD !.•4) IY /I. A.' 
mal kg= II& Ia: [(IIi/ g) x(samplemass {g} /samplevol. {ml})x (1000 mill liter)] /Dilution Factor =II& II ReviS'~e(J By: 1/V ~ Date: II. o/ b · 0 d 

6iJ9J'- 007 len..;/ 6'/i% 
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PCBs (SW 846 - Method 8082) 

ARICOC#: 605783 - 8/t L.aboratorySampleiDs: lerfJfi8- 0/,J. /6(1) - OcJ~ 
J 
68~88 6 ~.R9J-- 00(, (te) 

SiteJProject: Q. \,) J 0 1/ J tl.frJ,P /;'J 
Laboratory: y £ ..\ Laboratory Report#: 

Methods: S &J- 8 /;1~ 8 0 8e). //) (.;l) 
--- -=---

#of Samples: I/ Matrix: 6o1iJ Batch#s· o(O~ & 8" olor,c. 7'7 

T Callb CCV LC8 MS ~~~(/ 
CAS # Name c Intercept RSD/ R

2 
%D ~m: LCS LCSa RPD Ms MSD RPD oup. =~·~ ~ @ 

L f20%/0.~ t 20% ?.. (/) ~ (f) <5)~ I 20% J I I £00/o RPD :t .<.C.-) AC331J RPJ 

12674-11-2 Aroclor-1016 II N'ff V _\/ ~ ./ ./ v \ Nit v / NA- . 
11104-28-2 Aroclor-1221 \ v ' 
11141-16-5 Aroclor-1232 \ v 
53469-21-9 Aroclor-1242 II' v' \ V 
12672-29-6 Aroclor-1248 v' v \ v · 
11097-69-1 Aroclor-1254 V v ..; \ ., 
11096-82-5 Aroclor-1260 V v l1/ I --./ \ / ,_..,...- V v v _.,/ -~ 

1-!d.J:l .?h- '·"' 

Sample SMC SMC RT Sample SMC SMC RT 
~~~~ %~ 

(,8J88- ()/$" /, 0/o ' 0lo 7 (,,I<.J./M..u/. ~ /1/!.{?X/rQ.'YUJt.. P /!!a...r.J..b./<J/j 

- (}/(a ~0°/o t.t•to { v / ~·v tf..-J/.A'P_,WL ' 
(/ 

Confirmation 

Sample CAS# RPD>25% Sa~ple __. CAS# RPD>25% I 

!IV WlfJe./111 ---- I -v I 

---- I -- r--- J 

--e- J 

Comments: -.!A - O>l/
1 
-zz(ox) 

I 

I 

oWJ...Jo 
v /J los'ty 

@ o20H 77 NO M.JjM.JO. I..C.SjJ...G.{f) 

1 n ff.--1 1o-.,;. 

Reviewed By: ;j)&., oJ. < Date: I I . o2. 7. 0 cl 
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'ri...J /of cJ ..!'otis 

Inorganic Metals 

Site/Project: DJ~ Jot! Sevnpi'JARJCOC#: bOJ18~ -8'1 LaboratorySampleiDs: 6Bcl88 -Old 1i5m 0,1).. 
Laboratory: c'; ,.t; /.. Laboratory Report#: &. 8 ..2 8 8 

Methods: ~LJ-_ 8/tta _ 7"17/A ( 1/1) 6Q; og_L__A-<_!--lMJ 1 -

II 
v 

Sot/J r:J.0/1-J 30 (No) doro 9o7 ( AA..a:Us) .. -· --··•..les: Matrix: Batch#s: 
[ / 

CAS#/ 
V9/t, QC Element 

~~ (jiJ$ b8JSI...-

Analyte 
7!: _, !...) (~ Serial Field ()/Q 

! 
TAL ICV CCV lCD CCB 

Method LCS LCSD LCSD MS MSD MSD Rep. ICS Dlla· Dup. Eqwp. Field 
' B.lankl RPD RPD RPD AB tioa RPD B"~~ Blaab 

7429-90·' AI v\x r v v / 1\ \ v Nil 
7440-39-3 Ba ,/ v L \ /3/ \ 6& '\/ II' v .so7 
7440-41-7 Be \ \ 
7440-43-9 Cd Ll'. v v' \ t/ \ I{ II II /'lit / : 
7440.70.2 Ca \ \ 
7440-47-3 Cr ./ ./ ,/ \ v \ ../ v v v • 80J.. 
7440-48-4 Co \ \ 
7440.50-8 Cu \ \ 
7439-89-6 Fe \ \ I 

7439-95-4 Mg \ \ 
7439·96·' Mn \ \ 
7440.02..() Ni 
7440.09-7 K 
7-UO-ll~Aa ./ ,./ v I\ v NA / l'(q. \/ v 
7440-23-S Na \ \ 
7440-62·2 v \ \ 
7440-66-6 Zn \ \ 

\ \ 
7.09-92-1 Pb v v IL_ \ v' \ ../ v IY4 v v 
7782-49-2 Sc v -1.11 ~.HJ.f v v'. \ v \ tYf'l v /Yit' v J.t ./'I 
7440-38-1 As / 7 v v v \ v \ / / ./ v v 
7440.36..() Sb \ \ 
7440.28-o Tl \ \ 

\ \ 
7.09-97-6 H1 / v v / / / IV~ v .,;;, 

CyanideCN 

Notes: Shaded rows arc RCRA metals. Solid1-to-aqaeoua coavcrsioa: mg I kg -jig I g: {(jig I g) x (sample mass {g} I sample vol. {ml}) x (1000 ml/ I liter)]/ Dilution Factor = J!g I I 

Comments: AI/ SOI/J .l CP d.X 

Cr n S)( Reviewed By: tV~- -------
Date: //. J... 7. 0).. 

18 lOX 

Olo ..., .J./.~1.. B-14 
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vvJ - Ol k-8 

Inorganic Metals 

6os783 -811 LaboratorySampleiDs: 6goJ.9j~- 0/Q (~) 
J 7 

Laboratory Report #: (, 8 c:( 8 8 
Site/Project:Dj0 QQ!/ ~J;(j 
Laboratory: --"Q'-'-,("'-J...;::.__ ___ _ 

AR/COC#: 

Methods: ,}ltJ. B~b 7£70 {ljj) 60108 ( MvCJy 
•r "'"" .... -...•y•-• ... ...... .. _ ................. .. ·- .. - ....... -~ 

CAS#/ uq/t,., ~J.L QC Element 
b.r> 

Analyte 
fl " ~ Serial M 

TAL ICV CCV ICB CCB Method LCS LCSD LCSD MS MSD MSD ICS 
Dilu- llttp. L.f Equip. Field 

Blanks RPD RPD AB tioa RPD 
Blaaks Bl .. ks 

7429-90-S AI \ \ N'-'t 1\ 
7446-39-J Ba o/ ./ v . "'' •JC.'i t/ .IL \ _\L \ v v V' \ 
7440-41-7 Be \ \ \ 
7 .Uo-43-9 Cd v v ./ • 7!5 , 13u t/ -./ \ v \ v tv' II- lr'Ft \ 
7440-7().2 Ca \ l \ 
7440-47-J (~· v v v .~87 • ~18 v v \ v \ v IV' A- rvtr \ 
744048-4Co \ \ 
7440.~10-8 cu \ \ 
7439-89-6 Fe \ 1\ \ 
7439-9S-4Mg \ \ \ 
7439-96-S Mn \ \ 
7440-02.() Ni \ \ 
7440-09-7 K \ \ NA-
7~22-4Ar v -./ v ./ ./ v 1/ \ v \ / 
7440.23-S Na l \ \ 
7440-62-2 v \ \ 
7440-66-6 Zn \ \ 

\ _\ ' \ 
7439-92-1 Pb v v -/ v v v v \ ,/ \ v V' v \ 
7782-49-2 Se v t/ \/ J.f.,IJ v v' v \ v \ v NA M \ 
7 440-38-2 • .\J v v \./ / ~·7? v' v \ / \ / /1",- /YI'f .'\ 
7440-36.() Sb \ \ \ 
7 440-28.() Tl \ \ \ 

\ \ \ 
7439-97-6 Hr v v v .V' ,f/(o ·lb3 v / \ 1)/,4-

CyanideCN 

Notes: Shaded rows are RCRA metals. Sollds-to-aqueousconverslon: mg I kg~ )lg I g : [()lg I g) x (sample mass {g) I sample vol. { ml}) x (1000 ml/1 liter)]/ Dilution Factor ~ JIS /I 

Comments: o2o fo fo J~t _ f)1J> frlrJ JO b tJ/ s d. 
-,- ·.J"//...J sor: 

. -

8/<M.K.o 

x.r 

J.osr 

3.r1r 

.;l-~3.> 

/f . .;. 
£3.r.'J 

\ o.S8 

;:r B 

NO 

.1 A~ 

:J&~ 
NO 

o:·us J, 5, 
Bs 

d.071,l/Q Ot-r.h}J 68t.r'" 7 • /\1//.AtJ . .....,.... .,.. Reviewed By: 0--' (A£(...-L. Date: I/. cJ 7 0.). 
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General Chemistry 
Laboratory Sample IDs: {, 8 d 8 8 - 0/ r) /A ,.I.J - 0 o1 02. Site/Project: DJJ Jol/ Jan,,tlj AR/COC#: 60S 783 

7 
- 13/f 

Laboratory: (}~A. Laboratory Report #: 6 8 c) 8 8 r., 8ci QS - 0()6 {7 W £6) 6gol '1f" • 009 (0, kl$) . 
Methods: .SW - 8/t~ 90 lol/-1 (~C/1{,2 719(:, 4 (er') 
# of Samples: 1 I ¥ 01 Matrix: ~·oil r/ /120 

CAS# Anal~1e T 
At ICV 
L 

O:OIQ 731 1.;-~r.r~lo-ol ToW ·II 
Ujevvo'e 

v 

Jo73J.'S I 
(~) I 1 v 

olo7s- 11-1 I 1/kJ,~ 
~IY'II j 

Jo t.-3581 
( €1$) .-... I 1 v 

CCV ICB 

v ,.;. J; .r 
.;qJL 

v v' ' 

v v 

lv .,/ 

CCB 

v' 

v 

./ 

v 

Melbod 
Blaakl 

().074 1 
l 

v 

v' 

/ 

Comments: '- 8 d 9~S . oo q -;; Hr ow c. o2 ;( N r 
L.T 

o)Ot,.7.JJ -hJSicuv:. I~ /1# '/ o/1
1
JZt.. ~ /3 

LCS LCSD 

v' 

v ..; 

1/ \ 
v' 

(....: ...... : /r, 

Batch#s: o<Ot. 7-31 {rCrl) rJ0751tt /u"') 
do 78~~- 1!8 o<o' .138- ~ 

LCSD 
JlPD 

..; 

QC Element 
7S -/JS o;o 

MS T MSD 

..; 

"'9 

·-

MSD 
RPD 

Rep. 
RPD 

N'a 

/'{I/ 

M 
Nil 

f'{t:j 

JCS I Serial AB DUa-
dla 

Field 
Dup. 
RPD 

IV 

INti-

I v 

I #'.tt 

Equip. 
Blaakl 

V"' 

/VI} 

v 

Nit' 

\ 

7W 
r:)073J.~ (~- ~) 

LT 
b6'.;Jqj - 00 8 ms ..;,. ') ;?o 0 /o '- 7S 0 /., L.JJ fll. 

I 

\ 

r;).07f"IJ.j 
Cr' JA -OJ(' f!-on~ oUJ ()( ·~ ro /w.a,{:/11~ Reviewed By: t{/~ Date: /J.Otl. Ool 

JJ B-16 
w '"'! ffUJe.J 7J.;J. I lt31 Hly e) 1-tJ- Fot.v-.ol JJ~ ~l',J 7 w 

I 9:;:;- ~ /9''- · 
la.c..O.j~ !J ~ S' ~ M.i.., 

/YJIS 

0·37 ,, 



Site/Project: {)J 0 S 01 i Samp't'1 ARICOC #: fo OS '1 8 3 
I 

Radiochemistry 
- 8 Ji Laboratory Sample IDs: 6 B J 8 8 - 0 I .1 :#ltV - 0 c) Ol 

Laboratory: C .{").. Laboratory Report#: ' 8 .;J 8 8 I?Bd9.J- 01! (U) 

Methods: MB CfOo.o 

#of Samples: /~ Matrix: ....:S.::.;:o:.!:;..:>LI------------ Batch#s: dOtpS9! .,<o9;.;71 (t:e) 
J 

QC Element 

Analyte Met bod Rep Equip. Field Field Sample Sample 
Blanks 

LCS ~I RER Blanks 
Dup. 

Blaaks ID Isotope ISJTrace 
ID 

Isotope ISfl'race 
RER 

Criteria u 200A. 25% <1.0 u <1.0 u /V,q. 50-105 50-105 
H3 
U-238 
U-234 / 

U-235/-236 / 
/ 

Th-232 ' 
/./ 

Th-228 ,,-"'"' 

Th-230 
~ 

/. 

Pu-239/-240 / 
/ 

oWi:>S9 J Gross Alpha v v" v~ L v v /'(A 
> 

/' 

!Nonvolatile Beta / v v v v V' v' «A ,/ 

Ra-226 L< 
Ra-28 / 

Ni-63 Lc 
Gamma Spec. Am-241 ./ 

Gamma Spec. Cs-137 __ / 

Gamma Spec. Co-60 / 
Jo Bl.f71 erms d. v V' v'v -./ _IY~ / 

IY(Itl v~}.e, 15 v V' vv ./ N4- / 

Parameter Method Typical Tracer Typical Carrier Comments: 
Iso-U Alpha spec. U-232 NA 
lso-Pu Alpha spec. Pu-242 NA 
Iso·Th Alpha spec. Th-229 NA 
Am-241 Aloha soec. Am-242 NA 
Sr-90 Beta Y in2rowth NA 
Ni-63 Beta NA Ni byiCP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec. Ba-133 or Ra-225 NA 
~-~2~~-· Gam111!s~c. Ba-133 NA 

ReviewedBy: £/~ Date: /c}..od. o~ Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
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~ .~ 

Project Leader _c_o_L_L_IN_s ______ _ 

Contract Verification Review (CVR) 

Project Name DSS ·soiL SAMPUNG Case No. 7223_02.03.02 

ARJCOC No. 605783 & 605784 Analytical Lab GEL ---------------------------- SDG No. 68288A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

··- Analvsis R dCh - ---- ---- --·-··- - f Custodv Record and Loa-In lnf1 -- ··------· 
line Com Jete? 
No. Item Yes No If no, explain 

1.1 All items on COC complete • data entrv cterk initialed and dated X 

1.2 Container type(s) correct for analyses reouested X 

1.3 Sample volume adequate for# and tyJ)Ets of ana_lyses requested X 

1.4 Preservative correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date sampfes received X 

1.8 Condition upon receipt information provided X 

--- ------ -------------- --- ---

line Com ~ete? 
No. Item Yes No If no explain 

2.1 Data reviewed, signature X 

2.2 Method reference number{s) complete and correct X 

2.3 ac analysis and acceptance limits provided {MB, LCS, Replicate) X 

2.4 Matrix spike/matrix spike duplicate data provided (if reQuested) X 

2.5 Detection limits provided· PQL and MDL (or IDL), MDA and Le X 

2.6 QC batch numbers provided X 

2.7 Dilution factors provided and all dilution levels reported X 

2.8 Data reported in appropriate units and using correct significant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 
(If applicable) reported 

2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X . VOC TRIP BLANK #060054-001 ANAL VZED PAST 
HOLDING TIME 
HEXAVALENT CHROMIUM SAMPLE #060078-002 
RECEIVED PAST HOLDING TIME 

2.13 Contractual qualifiers provided X •H• QUALIFIER NOT REPORTED ON VOC SAMPLE 
#060()5.4..()()1 

2.14 All requested result and TIC (if requested) data provided X PAGES MISSING FOR COA FOR PCB SAMPLES 
#060052..()()2 & 06005J..002 

Resolved? 
Yes No 

Resolved? 
Yes No 

X 

~ 



Contract Verification Review (Continued) 

-- ... __ ,._ .._. ...... --- ----
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X SURROGATES FAILED RECOVERY LIMITS FOR VOC 

chromatography technique SAMPLES #060050-001, 060051-001, 060059-001, 060060-
001 & SVOC SAMPLE t060060-002 & HE SAMPLE #060051-
002 & PCB SAMPLES N060050-002, 060051..()()2 

c) Matrix spike recovery data reported and met X SEVERAL ANAL YTES FAilED RECOVERY LIMITS FOR 
SVOCMSIMSD 
BARIUM FAilED RECOVERY LIMITS FOR MATRIX SPIKE 
CYANIDE MATRIX SPIKE FAILED RECOVERY LIMITS 

3.4 Precision X RPD FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR SVOC MSIMSD ABOVE ACCEPTANCE LIMITS 

3.5 Blank data X MERCURY DETECTED IN AQUEOUS BLANK 
a) Method or reagent blank data reported and met for all samples CYANIDE DETECTED IN BLANK 

b) SampHng blank (e.g., field, trip, and equipment) data reported and met X BARIUM, CHROMIUM, SELENIUM & MERCURY DETECTED 
IN EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: "J"- estimated quantity; ·e·-analyte found in method X "H" QUALIFIER MISSING FOR VOC TRIP BLANK 
blank above the MOL for organic or above the POL for inorganic; ·u·- analyte 
undetected (results are below the MDL, IOL, or MDA (radiochemical)); "H"-analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pestlcides/PCBs) 

~' 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation - ~ --------- -

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 
I 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 
I 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 
I 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 
! 
I 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

060054-001 VOCs "H" QUALIFIER MISSING 

060052-002 PCBs PAGE 2 OF COA MISSING 

060053-002 PCBs PAGE 1 OF COA MISSING 

060053-002 GROSS ALPHA/BETA PAGE 1 OF COA MISSING 

060060-002 GROSS ALPHA/BETA PAGE 2 OF COA MISSING 

·Were deficiencies unresolved?• ~ • No 

Based on the review, this data package is complete. • Yes •@ 
If no, provide: nonconformance report or correction request number 5226 and date correction request was submitted:- 11-8-2002 

Reviewed by: \..A.) , \?c. Q s ~ a. d Date: 11-7-2002 Closed by:'&>, P~c. Date: 1\ \)g \ {) ~ 
I 
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RISK ASSESSMENT FOR DSS SITE 1105 11125/2003 

DSS SITE 1105: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1105, the Building 6596 Drywell, at Sandia National 
Laboratories/New Mexico (SNUNM), is located in Technical Area (TA)-V on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The system consisted of a 10- by 10- by 5-foot-thick drywelllocated 
approximately 45 feet south of the southeast corner of Building 6596. Available information 
indicates that Building 6596 was constructed in 1966 (SNUNM March 2003), and it is assumed 
that the drywell was also constructed at that time. By the early 1990s, the TA-V septic system 
discharges were routed to the City of Albuquerque sanitary sewer system. The old drywell line 
was disconnected and capped, and the system was abandoned in place concurrent with this 
change (Romero September 2003). 

Environmental concern about DSS Site 1105 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the drywell at this 
site. Because operational records are not available, the investigation for DSS Site 1105 was 
planned to be consistent with other DSS site investigations and to sample for the most 
commonly anticipated COCs found at similar facilities. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 0.9 mile east of the site. 
No springs or perennial surface-water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. Infiltration 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 (Thompson and Smith 1985, SNUNM March 1996). Most of the area 
immediately surrounding DSS Site 1105 is unpaved and covered with landscape aggregate, 
and no storm sewers are used to direct surface water away from the site. 

DSS Site 11 05 lies at an average elevation of approximately 5,437 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 512 feet below ground 
surface (bgs). The direction of groundwater flow is to the west in this area (SNUNM March 
2002). The nearest groundwater monitoring well is approximately 338 feet southwest of the 
site. The nearest production wells are north of the site and include KAFB-4 and KAFB-11 , 
which are approximately 2.9 and 3.0 miles away, respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
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Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at this site was designed to: 

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1105 was effluent discharged to the environment from 
the drywell at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 11 05 
Sampling Potential COC 

Areas Source 
Soil beneath Effluent discharged 
the drywell to the environment 

from the drywell 

COC =Constituent of concern. 
DOO =Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the drywell 

The baseline soil samples were collected in one location at DSS Site 1105 with a Geoprobe™ 
from two 3-foot-long sampling intervals at the boring location. Drywell sampling intervals 
started at 10 and 15 feet bgs in the drywell boring. The soil samples were collected in 
accordance with the procedures described in the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001 ). Table 2 summarizes the types of confirmatory and QAIQC samples 
collected at the site and the laboratories that performed the analyses. 

The DSS Site 11 05 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and the data quality requirements from the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1105 

Sample Type VOCs 
Soil 2 
Duplicates 1 
EBs and TBs (VOCs only) 0 
Total Samples 3 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
1 
0 
3 

GEL 

= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 

PCBs 
2 
1 
0 
3 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protectron Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
1 1 1 1 1 
0 0 0 0 0 
3 3 3 3 3 

GEL GEL GEL GEL RPSD 
---

Gross 
Alpha/Beta 

2 
1 
0 
3 

GEL 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1105 

Analytical 
Method3 Data Quality Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EPA Method 8330 
RCRA Metals Defensible 2 None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
3 EPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
GEL =General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound 

The QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of one field duplicate. No significant QA/QC problems were identified in the QA/QC 
samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1105 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
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defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1105 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual model 
for DSS Site 1105, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data used to specifically determine the nature, migration rate, and extent of 
contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 11 05 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1105. 

111.3 Rate of Contaminant Migration 

The drywell at DSS Site 11 05 was deactivated in the early 1990s when Building 6596 was 
connected to an extension of the City of Albuquerque sanitary sewer system. The migration 
rate of COCs that may have been introduced into the subsurface via the drywell at this site was 
therefore dependent upon the volume of aqueous effluent discharged to the environment from 
this system when it was operational. Any migration of COCs from this site after use of the 
drywell was discontinued has been predominantly dependent upon precipitation, although it is 
highly unlikely that sufficient precipitation has fallen on the site to reach the depth at which 
COCs may have been discharged to the subsurface from this system. Analytical data 
generated from the soil sampling conducted at the site are adequate to characterize the rate of 
COC migration at DSS Site 11 05. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath 
the effluent release point ( drywell) at the site to assess whether releases of effluent from the 
drywell caused any environmental contamination. 
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The baseline soil samples were collected at sampling depths starting at 1 0 and 15 feet bgs 
beneath the drywell. Sampling intervals started at the depths at which effluent discharged from 
the drywell would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS sites at SNUNM. The baseline soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient 
to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1105 NFA proposal describes the identification of COCs arid the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COCs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 41ists the nonradiological COCs and Table 51ists the radiological COCs for the human 
health risk assessment at DSS Site 11 05. All samples were collected at depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 11 05 occurred in the subsurface soil resulting from 
the discharge of effluents from Building 6596 to the drywell. Wind, water, and biota are natural 
mechanisms of COC transport from the primary release point. Because the discharge was to 
the subsurface, wind and surface water are considered to be of low significance as transport 
mechanisms at this site. 

Water at DSS Site 11 05 is received as precipitation (approximately 8.1 inches annually) that will 
either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. Infiltration 
at the site is enhanced by the sandy texture of the soil. However, because it is estimated that 
95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration, the 
depth of percolation of this water into the soil is limited, and the potential for further downward 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1105 with Comparison 

to the Associated SNLJNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLJNM Than or Equal to the 
Concentration Background Applicable SNLJNM 
(All Samples) Concentration Background 

coc (mg/kg) (mg/kg)a Screening Value? 
Inorganic 
Arsenic 3.8 4.4 Yes 
Barium 151 J 214 Yes 
Cadmium 0.17 J 0.9 Yes 
Chromium, total 9.58 15.9 Yes 

Chromium VI 0.02715e 1 Yes 

Cyanide 0.02095e NC Unknown 
Lead 6.12 11.8 Yes 
Mercury 0.00612 J <0.1 Unknown 
Selenium 0.601 J <1 Unknown 

Silver 0.0438e <1 Unknown 
Organic 
bis(2-Ethvlhexvl) phthalate 0.0462 J NA NA 
2-Butanone 0.0346 NA NA 
Diethylphthalate 0.0216 J NA NA 

Fluoranthene 0.0214 J NA NA 

PCBs, total 0.0939 NA NA 

Pyrene 0.0211 J NA NA 

Toluene Cl.000455 J NA NA 

Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie 1997, Southwest Area Supergroup. hMicromedex, Inc. 1998. 
bNMED March 1998. iHoward 1990. 
0Yanicak March 1997. BCF = Bioconcentration factor. 
dNeumann 1976. COC =Constituent of concern. 
eParameter was not detected. Concentration is DSS =Drain and Septic Systems. 
one-half the detection limit. J = Estimated concentration. 
1Callahan et al. 1979. K0w = Octanol-water partition coefficient. 
9Howard 1989. Log = Logarithm (base 1 0). 

BCF 
(maximum 

aquatic) 

44c 
170d 
64C 
16c 
16C 
NC 

49c 
5 sooc 
8001 

0.5° 

8519 
1i 

1179 
12,302h 
31,200° 
36,300C 

10.7C 

mg/kg 
NA 
NC 
NMED 
PCB 
SNUNM 

Bioaccumulator?b Log K0 w 
(for organic (BCF>40, 

COCs) Log K0 w>4) 

- Yes 
- Yes 
- Yes 
- No 

- No 

- Unknown 
- Yes 
- Yes 
- Yes 
- No 

7.6h Yes 
0.29i No 
2.479 Yes 
4.90h Yes 

6.72° Yes 
5.32h Yes 

2.69° No 

= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Polychlorinated biphenyl. 
= Sandia National Laboratories/New 

Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 11 05 with 
Comparison to the Associated SNLJNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Equal to the 
Activity SNL/NM Background Applicable SNLINM 

(All Samples) Activity Background BCF 
coc (pCi/g) (pCi/g)a Screening Value? (maximum aquatic) 

Cs-137 ND (0.031) 0.079 Yes 
Th-232 0.86 1.01 Yes 
U-235 NO (0.24) 0.16 No 
U-238 ND (0.75) 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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movement of COGs through leaching is low. Because depth to groundwater at this site is 
approximately 512 feet bgs, the potential for COGs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 

COGs can enter the food chain through uptake by plants. Once in the food web, COGs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because the COGs at DSS Site 1105 are at depths 
greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain 
transport is not expected to be a significant transport mechanism at this site. 

COCs at DSS Site 11 05 include both inorganic and organic constituents. The inorganic COCs 
include both radiological and nonradiological analytes. With the exception of cyanide, the 
inorganic COGs are elemental in form and 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 COGs 
will undergo decay to stable isotopes or radioactive daughter elements. However, because of 
the long half-life of the radiological COG (U-235), the aridity of the environment at this site, and 
the lack of potential contact with biota, none of these mechanisms is expected to result in 
significant losses or transformations of the inorganic COGs. 

The organic COGs at DSS Site 11 05 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 their volatility, 2-butanone and toluene may be lost through 
volatilization, with subsequent degradation in the air. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1105. The 
COGs at this site include radiological and nonradiological inorganic and organic analytes. 
Wind, surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of inorganic 
COGs is low, and loss through decay of the radiological COG is insignificant because of its long 
half-life. For 2-butanone and toluene, loss through volatilization and eventual degradation may 
be of moderate significance. 

Table 6 
Summary of Fate and Transport at DSS Site 11 05 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Miqration to qroundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
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VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

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 calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 11 05. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

V1.3 Step 2. Pathway Identification 

DSS Site 1105 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both non radiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for 
the nonradiological COCs because of the potential for the receptor to be exposed to 
contaminated soil. No water pathways to the groundwater are considered. Depth to 
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groundwater at DSS Site 1105 is approximately 512 feet bgs. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential land
use scenario. Figure 1 shows the conceptual model flow diagram for DSS Site 11 05. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inQestion Soil inQestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COG concentration to the background screening level. The methodology and results 
are described in the following sections. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and was used to calculate risk 
attributable to background in Section V1.6.2. Only the COGs that were detected above the 
corresponding SNUNM maximum background screening levels or did not have either a 
quantifiable or calculated background screening level were considered in further risk 
assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

V1.4.2 Results 

Tables 4 and 5 show DSS Site 1105 maximum COG concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COGs, four constituents did not have quantified 
background screening concentrations. Seven constituents were organic compounds that do not 
have corresponding background screening values. 

The maximum concentration value for total PCBs is 0.0939 milligram (mg)/kilogram (kg). This 
concentration is less than the EPA screening level of 1 mg/kg in Title 40, Code of Federal 
Regulations, Part 761. Because the maximum concentration for PCBs at this site is less than 
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Historical Activities Current and Future Activities 
I 

Primary Primary Secondary 
Contaminant Release Sources 

Sourcesa Mechanism 

,---------
Secondary Pathways Exposure Potential 

Release to Path Receptors 
Mechanism Receptors 

lrd.otrial 
Worker 

AduH 

Dermal Contact 0 0 

lngestionb 0 0 

Soil 

OJ VOCs: 2-Butanone, Toluene I ...... 
w Dermal Contact I e1o 

Drywall Effluent Release of Hazardous SVOCs: 
Constituents to Soil bis(2-Eth61hexyl) phthalate, Ingestion b/ 

Pyrene, iethylphthalate, Inhalation I e1o 
Fluoranthene 

PCBs: Aroclor -1254 

Metals: Mercury, Selenium, 
Silver 
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the screening value, PCBs are eliminated from further consideration in the human health risk 
assessment. 

For the radiological COGs, one constituent (U-235) exhibited an MDA value greater than the 
background screening level. 

V1.5 Step 4. Identification of Toxicological Parameters 

Table ?lists the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values for the nonradiological COGs presented in 
Table 7 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the 
Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000), and the EPA 
Region 6 (EPA 2002a) and the Risk Assessment Information System (ORNL 2003) electronic 
databases. Dose conversion factors used in determining the excess TEDE values for 
radiological COGs for the individual pathways were the default values provided in the RESRAD 
computer code (Yu et al. 1993), which include the Federal Guidance Report 13 Mortality Tables 
(EPA 1999) and its 2002 updates. 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for industrial and residential land uses. The 
incremental TEDE and incremental estimated cancer risk are provided for the background
adjusted radiological COGs for both industrial and residential land uses. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 

Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.00 for the DSS Site 1105 non radiological COGs and an estimated 
excess cancer risk of 2E-1 0 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
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Table 7 
Toxicological Parameter Values for DSS Site 1105 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg·dJ Confidencea (mg/kg·d) Confidencea (mg/kg·dt1 

Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-49 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
bis(2-Ethylhexyl) phthalate 2E-21 - 2E-21 - 1.4E-21 

2-Butanone 6E-1c L 2.9E-1c L -
Diethylphthalate 8E-1c L SE-1 1 - -
Fluoranthene 4E-2c L 4E-21 - -
Pyrena 3E-2c L 3E-21 - -
Toluene 2E-1 c M 1.1 E-1 c M -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D =Not classifiable as to human carcinogenicity. 
croxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
9Toxicological parameter values from HEAST (EPA 1997 a). 
'Toxicological parameter values from EPA Region 6 (EPA 2002a) 
9Toxicological parameter values from the Risk Assessment Information System (ORNL 2003). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)"1 = Per milligram per kilogram day. 
RfDinh =Inhalation chronic reference dose . 
RfD0 = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 

SFinh 

(mg/kg·dt1 
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Table 8 
Risk Assessment Values for DSS Site 1105 Nonradiological COCs 

Industrial Land-Use 
Maximum Scenarioa 

Concentration Hazard Cancer 
coc (mg/kg) Index Risk 

Inorganic 
Cyanide 0.02095b 0.00 -
Mercury 0.00612 J 0.00 -
Selenium 0.601 J 0.00 -
Silver 0.0438C 0.00 -
Organic 
bis(2-Ethylhe~} phthalate 0.0462 J 0.00 2E-10 
2-Butanone 0.0346 0.00 -
Diethylphthalate 0.0216 J 0.00 -
Fluoranthene 0.0214 J 0.00 -
Pyrene 0.0211 J 0.00 -
Toluene 0.000455 J 0.00 -

Total 0.00 2E-10 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.00 -
0.00 -
0.00 -
0.00 -

0.00 1 E-9 
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -

0.00 1E-9 

for nonradiological COCs. Table 9 shows neither a quantifiable HI nor an estimated excess 
cancer risk for the designated industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an individual on the site, which 
resulted in an incremental TEDE of 1.2E-2 millirem (mrem)/year (yr). In accordance with 
EPA guidance found in Office of Solid Waste and Emergency Response (OSWER) 
Directive No. 9200.4-18 (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 DSS Site 1105 
for the industrial land use is well below this guideline. The estimated excess cancer risk is 
1.3E-7. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 1 E-9 (Table 8). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
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Table9 
Risk Assessment Values for DSS Site 1105 Nonradiological Background Constituents 

Background 
Concentrationa 

coc (mg/kg) 
Cyanide NC 
Mercury <0.1 
Selenium <1 
Silver <1 

Total 

aoinwiddie 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 

Industrial Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -

EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -

nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 9 
shows that for the DSS Site 1105 associated background constituents, there is no quantifiable 
HI or estimated excess cancer risk. 

For the radiological COG, the incremental TEDE for the residential land-use scenario is 
2.9E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 11 05 for the residential land-use scenario is well below 
this·guideline. Consequently, DSS Site 1105 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 4.1 E-7. The excess cancer risk from 
the nonradiological and radiological COG 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 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section Vl.9, Summary. 

V1.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COGs under the industrial land-use scenario, the HI is 0.00 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 2E-1 0. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
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background concentrations of the potential nonradiological COGs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COGs there is neither a quantifiable HI nor an estimated excess cancer risk. 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 quantifiable background screening 
values are assumed to have a hazard quotient of 0.00. The incremental HI is 0.00, and the 
incremental estimated excess cancer risk is 2E-1 0 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering an industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
1.2E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. 
The incremental estimated excess cancer risk is 1.3E-7. 

For the nonradiological COGs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guidance. The estimated excess cancer risk is 1 E-9. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COGs, there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.00, and the 
incremental estimated excess cancer risk is 1 E-9 for the residential land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
2.9E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 4.1 E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 11 05 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999} and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 1105. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Because the COGs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 
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An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment 
Information System (ORNL 2003) electronic databases. Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000), the 
Risk Assessment Information System (ORNL 2003} or the EPA regions (EPA 2002a, 2002b, 
2002c}. Because of the conservative nature of the RME approach, uncertainties in toxicological 
values are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (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 conclusion reached. 

Vl.9 Summary 

DSS Site 11 05 contains identified COGs consisting of some inorganic 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land-use scenario the HI {0.00} is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 2E-10. 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 HI is 0.00, 
and the incremental estimated excess cancer risk is 2E-1 0 for: the industrial land-use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-9. 
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Thus excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the 
incremental excess cancer risk is 1 E-9 for the residential land-use scenario. The incremental 
risk calculations indicate insignificant risk to human health for the residential land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COG are 
much lower than EPA guidance values; the estimated TEDE is 1.2E-2 mrem/yr for the industrial 
land-use scenario, much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 1997b). 
The corresponding incremental estimated cancer risk value is 1.3E-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 controls is 2.9E-2 mrem/yr with an associated risk of 
4.1 E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). Therefore, 
DSS Site 1105 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 10. 

Table 10 
Summation of Radiological and Nonradiological Risks from DSS Site 1105 Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.0E-10 1.3E-7 1.3E-7 
Residential 1.0E-9 4.1E-7 4.1 E-7 

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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1105. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment which is followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DQOs, data assessment, and 
evaluations of bioaccumulation as well as fate and 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. 
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Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1105 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COGs are 
considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential was not 
evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COGs at this 
site. Degradation, transformation, and radiological decay of the COGs are also expected to be 
of low significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with the COGs 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11/25/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993}, 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only} soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000}. 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), 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 COGs 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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED ] =~s ______________ _ 

s BW*AT 
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where: 

15 = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
C5 =Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

C, *IR*EF*ED*(YvFor hEF) 
I =--------------~~~~=-
' BW*AT 

15 = Intake of contaminant from soil inhalation (mg/kg-day) 
C5 = 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 (m3/kg) 
BW = Body weight (kg) -
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS *EF*ED D =~s ______________________ _ 

a BW*AT 

Da =Absorbed dose (mg/l<g-day) 
C5 =Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

11125/2003 

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): 

where: 

C *IR*EF*ED J = ___;;.w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]} 
IR = Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K * JR. * EF * ED I = w I 

w BW*AT 

lw =Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 
IRi =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 chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM 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. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr} 25oa.b 52 wk/yr}a,b 35oa.b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,95oa.b 

(= ED x 365 day/yr} 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3Jday) 2oa.b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg} 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day} 3,3ooa 5, 700 Adulta 5,700 Adulta 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta.b 70 Adulta.b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,300d,e 10,9509 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
9 SNUNM (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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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) Drain 
and Septic Systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywalls or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of the 
SNUNM Environmental Restoration (ER) Project activities. The twenty-third site did not require 
any characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1 001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/ Hazardous Waste Bureau 
(HWB) regulatory staff from July 1999 through January 2000. The goals of this additional work 
included: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

• ·For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

A number of additional drain systems were identified from the engineering drawing and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61; no evaluation of the remaining 60 systems was 
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necessary. Subsequent backhoe excavation at DSS Site 1 091 confirmed that the system did 
not exist, which decreased the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 SAP) (SNUNM October 
1999), which was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A 
follow-on document, "Field Implementation Plan [FIP], Characterization of Non-Environmental 
Restoration Drain and Septic Systems" (OU 1295 FIP) (SNUNM November 2001) was then 
written to formally document the updated DSS site list and the specific site characterization work 
required by the NMED for each of the 60 DSS sites. The FIP was approved by the NMED in 
February 2002 (Moats February 2002}. 
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2.0 BUILDING 6720 SEEPAGE PIT, DSS SITE 1111 

2.1 Summary 

The SNUNM ER Project conducted an assessment of the Building 6720 seepage pit, 
DSS Site 1111. There are no known or specific environmental concerns at this DSS site. The 
assessment was conducted to determine whether contamination was released to the 
environment via the seepage pit present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for the 
DSS Site 1111 seepage pit. The NFA proposal provides documentation that the site was 
sufficiently characterized and that no significant releases of contaminants to the environment 
occurred via the seepage pit, and that the site does not pose a threat to human health or the 
environment under the industrial or residential land use scenarios. 

Review and analysis of all relevant data for DSS Site 1111 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1111 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by 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). ' 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1111 seepage pit is located in SNUNM Technical Area (TA)-111 on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (Figure 2.2.1-1 ). DSS Site 1111 is located approximately 0.75 miles west of the 
entrance into TA-111, and is located on the north side of Building 6720 (Figure 2.2.1-2). As 
shown on Figure 2.2.1-2, this system consists of a seepage pit connected to a sink located 
inside Building 6720. Construction details of this system are based upon information presented 
in SNUNM engineering drawings (SNUNM April 1982), site inspections, and backhoe 
excavations conducted at the site. 

The surface geology at DSS Site 1111 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below the water 
table at this site. The alluvial fan materials originated in the Manzanita Mountains east of DSS 
Site 1111, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and 
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exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation, and have moderate to low hydraulic conductivities 
(SNUNM March 1996). Vegetation primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage feature in the vicinity of the site is the Arroyo de Coyote, which is located 
approximately 1.6 miles east of the site. No perennial surface-water bodies are present in the 
vicinity of the site. Average annual rainfall in the SNUNM and KAFB area, as measured at 
Albuquerque International Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is 
almost nonexistent as virtually all of the moisture undergoes evapotranspiration. The estimates 
of evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(Thompson and Smith 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,372 feet above mean sea level. Depth 
to groundwater is approximately 467 feet below ground surface (bgs) at the site. Groundwater 
flow direction is thought to be generally to the west in this area (SNUNM March 2002). The 
production wells nearest to DSS Site 1111 are northwest of the site and include KAFB-4 and 
KAFB-7, which are 2.6 and 3.3 miles away, respectively. The nearest groundwater monitoring 
wells are TAV-MW5 and MWL-MW6, located approximately 2,000 and 2,400 feet east and 
south of the site, respectively (SNUNM August 2002). 

2.2.2 Operational History 

Available information indicates that Building 6720 was constructed in 1959 (SNUNM March 
2003) and it is assumed that the seepage pit was constructed at this time. Because operational 
records were not available, the investigation was planned to be consistent with other DSS site 
investigations and to sample for the COGs most commonly found at similar test facilities. 

Since June 1991, Building 6720 has been connected to an extension of the City of Albuquerque 
sanitary sewer system (Jones June 1991) and it is assumed that the seepage pit was 
abandoned prior to this change. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1111 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected land use for DSS Site 1111 is industrial (DOE et at. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment activities have been conducted at the site. In September 1999, a field 
inspection was conducted at the site. However, no above-grade components or evidence of the 
seepage pit was found. In March 2002, a backhoe was used to physically locate the seepage 
pit at the site (Investigation 1 ). In September 2002, shallow subsurface soil samples were 
collected from a boring drilled directly beneath the center of the seepage pit (Investigation 2). 
Investigations 1 and 2 were required by the NMED/HWB to adequately characterize the site, 
and were conducted in accordance with procedures presented in the OU 1295 SAP (SNUNM 
October 1999) and OU 1295 FIP (SNUNM November 2001) described in Chapter 1.0. 

3.2 Investigation 1-Backhoe Excavation 

On March 18, 2002, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1111 seepage pit. The below grade unit was successfully located and 
determined to consist of a 5-foot-diameter corrugated metal seepage pit. No visible evidence of 
stained or discolored soil or odors indicative of residual contamination was observed during the 
excavation. No samples were collected during the backhoe excavation at the site. 

3.3 Investigation 2-Soil Sampling 

Once the location of the seepage pit was identified, soil sampling was conducted in accordance 
with the rationale and procedures in the OU 1295 SAP approved in 1999 by NMED (SNUNM 
October 1999), and in the OU 1295 FIP approved in 2001 by NMED (SNUNM November 2001 ). 
On September 13, 2002, soil samples were collected from one borehole. The soil boring 
location is shown on Figure 2.2.1-2. Figure 3.3-1 shows soil samples being collected at 
DSS Site 1111. A summary of the boreholes, sample depths, sample analyses, and sample 
dates are presented in Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. In the borehole drilled 
through the center of the seepage pit, the top of the shallow interval started at the estimated 
base of the seepage pit bottom, and the lower (deep) interval started at 5 feet below the top 
sample interval. Once the auger rig had reached the top of the sampling interval, a 1.5-inch 
inside diameter by 3-foot-long Geoprobe™ sampling tube lined with a butyl acetate (BA) 
sampling sleeve was inserted into the borehole and hydraulically driven downward 3 feet to fill 
the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for volatile organic 
compound (VOG) analysis was immediately collected by slicing off a 3- to 4-inch section from 
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Figure 3.3-1 
Collecting soil samples from beneath the Building 6720 Seepage Pit 

(DSS Site 1111 ). View to the southeast. September 13, 2002 
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Table 3.3-1 
Summary of Soil Samples Collected at Building 6720 Seepage Pit (DSS Site 1111) 

Sampling 
Area Analytical Parameters 

Seepage VOCs 
Pit 

bgs 
DSS 
ft 

SVOCs 
PCBs 
HE 
RCRA Metals 
Hexavalent Chromium 
Total Cyanide 
Gamma Spectroscopy 
Gross j\IQila/~etC!_Activity 

=Below ground surface. 
= Drain and Septic Systems. 
= Foot (feet). 
= High explosive(s). 
= Polychlorinated biphenyb 

Number of Borehole 
Locations 

1 
1 
1 
1 
1 
1 
1 
1 
1 

HE 
PCB 
RCRA 
svoc 
voc 

= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 

Top of Sampling Intervals in Total Number Total Number of 
Each Borehole (ft bgs) Soil Samples Duplicate Samples 

10 15 2 0 
10, 15 2 0 
10, 15 2 0 
10, 15 2 0 
10, 15 2 0 
10, 15 2 0 
10, 15 2 0 
10, 15 2 0 
10, 15 2 0 

Date Samples 
Collected 
09-13-02 
09-13-02 
09-13-02 
09-13-02 
09-13-02 
09-13-02 
09-13-02 
09-13-02 
09-13-02 



the lower end of the BA sleeve and capping the section ends first with Teflon film, then a rubber 
end cap, and finally sealing with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred to appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

Soil samples were submitted to General Engineering Laboratories, Inc. in Charleston, South 
Carolina for VOCs, semivolatile organic compounds (SVOCs), polychlorinated biphenyls 
(PCBs), cyanide, high explosives (HE) compounds, gross alpha/beta activity, hexavalent 
chromium, and Resource Conservation and Recovery Act (RCRA) metals analyses. Samples 
for gamma spectroscopy analysis were sent to the SNUNM Radiation Protection Sample 
Diagnostics (RPSD) Laboratory. All samples were documented and handled in accordance with 
applicable SNUNM Operating Procedures and transported to on- and off-site laboratories for 
analysis. 

Samples were analyzed for VOCs by U.S. Environmental Protection Agency (EPA) 
Method 8260; SVOCs by EPA Method 8270; HE compounds by EPA Method 8330 (EPA 8095 
equivalent at the on-site Environmental Restoration Chemistry Laboratory); PCBs by 
EPA Method 8082; RCRA metals and hexavalent chromium by EPA Methods 6010B/7471A 
and 7196A; total cyanide by EPA Method 9012A; gamma spectroscopy by EPA Method 901.1 
(or equivalent at the on-site RPSD Laboratory); and gross alpha/beta activity by EPA Method 
900.0, or equivalent (EPA November 1986). 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1111 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 

VOC analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.3.2-1. Method detection limits (MDLs) for the VOC analyses are presented 
in Table 3.3.2-2. The analyte 2-butanone (8.2 to 8.8 micrograms/kilogram) was detected in both 
samples collected from the borehole. Even though this compound was not detected in the 
associated trip blank, it is a common laboratory contaminant and may not be indicative of soil 
contamination at this site. 

SVOCs 

SVOC analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.3.2-3. MDLs for the SVOC analyses are presented in Table 3.3.2-4. No 
SVOCs were detected in any of the samples. 
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Table 3.3.2-1 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260a) 

Sample Attributes (J.lg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 2-Butanone 
605674 6720-SP1-BH1-1 O-S 10 
605674 6720-SP1-BH 1-15-S 15 
QA/QC Samples (J..tg/L) 

8.22 
8 

605674 6734-SP1-TB NA NO _{2.31 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL = Method detection limit. 
J.tg/kg = Microgram(s) per kilogram. 
J.tg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND () =Not detected above the MDL, shown in parentheses. 
QA = Quality assurance. 
QC = Quality control. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC ~Volatile organic compound. 
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Table 3.3.2-2 
Summary of Building 6720 Seepage Pit (OSS Site 1111) 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte (JJ,g/kg) 
Acetone 3.45-3.52 
Benzene 0.441-0.45 
Bromodichloromethane 0.48-0.49 
Bromoform 0.48-0.49 
Bromomethane 0.49-0.5 
2-Butanone 3.67-3.74 
Carbon disulfide 2.31-2.36 
Carbon tetrachloride 0.48-0.49 
Chlorobenzene 0.402-0.41 
Chloroethane 0.794-0.81 
Chloroform 0.51-0.52 
Chloromethane 0.363-0.37 
Dibromochloromethane 0.49-0.5 
1, 1-Dichloroethane 0.461-0.47 
1, 1-Dichloroethene 0.49-0.5 
1 ,2-Dichloroethane 0.422-0.43 
cis-1 ,2-Dichloroethene 0.461-0.47 
trans-1 ,2-Dichloroethene 0.52-0.53 
1 ,2-Dichloropropane 0.471-0.48 
cis-1 ,3-Dichloropropene 0.422-0.43 
trans-1 ,3-Dichloropropene 0.245-0.25 
Ethyl benzene 0.373-0.38 
2-Hexanone 3.7-3.77 
Methylene chloride 1.32-1.35 
4-Methyl-2-pentanone 3.95-4.03 
Styrene 0.382-0.39 
Tetrachloroethene 0.373-0.38 
Toluene 0.333-0.34 
1,1 ,2,2-Tetrachloroethane 0.892-0.91 
1 , 1 , 1-Trichloroethane 0.52-0.53 
1,1 ,2-Trichloroethane 0.529-0.54 
Trichloroethene 0.441-0.45 
Vinyl acetate 1.75-1.78 
Vinyl chloride 0.549-0.56 
Xylene 0.382-0.39 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.tg/kg = Microgram(s) per kilogram. 
VOC =Volatile organic compound. 
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Table 3.3.2-3 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270a) 

Numberb ER Sample ID Depth (ft) (JlQ/kg) 
605674 6720-SP1-BH 1-1 0-S 10 ND 
605674 6720-SP1-BH1-15-S 15 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL = Method detection limit. 
jlg/kg = Microgram(s) per kilogram. 
ND =Not detected above the MDL. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 827oa 
Detection Limit 

Analyte ()!g/kg) 
Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g, h, i)perylene 16.7 
Benzo_{k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenz:tl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis_(2-Chloroethyl}_ether 37.3 
4-Chloro-3-methylphenol 167 
bis-ChloroisoQroQYI ether 11 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Di-n-butyl phthalate 24 
Di-n-octyl phthalate 30.3 
Dibenz{a,h)anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3'-Dich lorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
2,4-Dinitrophenol 167 
Dinitro-o-cresol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Diphenylamine 22.3 
bis(2-Ethylhex_yl}_p_hthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of Building 6720 Seepage Pit (DSS Site 1111 ) 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 827Qa 
Detection Limit 

Analyte (JJ,g/kg) 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
lndeno(1 ,2,3-c,d)pyrene 16.7 
lsophorone 16 
2-Methylnaphthalene 16.7 
4-Methylp_henol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitro-benzene 20.3 
2-Nitrop_henol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
PentachloroQhenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrena 16.7 
1 ,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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PCB analytical results for the two samples collected from the seepage pit borehole are 
presented in Table 3.3.2-5. MDLs for the PCB analyses are presented in Table 3.3.2-6. No 
PCBs were detected in any of the samples. 

HE analytical results for the two soil samples collected from the seepage pit borehole are 
presented in Table 3.3.2-7. MDLs for the HE analyses are presented in Table 3.3.2-8. No HE 
compounds were detected in any of the samples. 

RCRA Metals and Hexavalent Chromium 

RCRA metals and hexavalent chromium analytical results for the two soil samples collected 
from the seepage pit borehole are presented in Table 3.3.2-9. MDLs for the metals analyses 
are presented in Table 3.3.2-10. None of the metal concentrations detected in these samples 
exceeded their NMED-approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the seepage pit 
borehole are presented in Table 3.3.2-11. MDLs for the cyanide analyses are presented in 
Table 3.3.2-12. Cyanide was not detected in any of the samples. 

Radionuclides 

Gamma spectroscopy analytical results for the two soil samples collected from the seepage pit 
borehole are presented in Table 3.3.2-13. No readings above the NMED-approved background 
were detected in either sample. However, although it was not detected, the minimum 
detectable activity (MDA) for uranium-235 exceeded the background activity for the radionuclide 
due to an insufficient gamma spectroscopy count time. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the two soil samples collected from the seepage pit 
borehole are presented in Table 3.3.2-14. No elevated readings of gross alpha/beta activity 
were detected in any of the samples. These results indicate no significant levels of radioactive 
material in the soil at the site. 

3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included sample duplicates and matrix spike/matrix spike 
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Table 3.3.2-5 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082)a 

Numberb ER Sample ID Depth (ft) 
605674 6720-SP1-BH1-1 0-S 10 
605674 6720-SP1-BH1-15-S 15 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
MDL =Method detection limit. 
J..lg/kg = Microgram(s) per kilogram. 
ND =Not detected above the MDL. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.3.2-6 

(Jlg/kg) 
ND 
ND 

Summary of Building 6720 Seepage Pit (DSS Site 1111) 
Confirmatory Soil Sampling, PCB Analytical MDLs 

September 2002 

AU8-03/WP/SNL03:r5357 

(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte (J..lg/kg) 
Aroclor-1 016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J..lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.3.2-7 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, HE Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330)a 

Number!' ER Sample ID Depth (ft) (1-lQ/kg) 
605674 6720-SP1-BH1-10-S 10 NO 
605674 6720-SP1-BH1-15-S 15 NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
MDL -= Method detection limit. 
J..Lg/kg = Microgram(s) per kilogram. 
NO = Not detected above the MDL. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.3.2-8 
Summary of Building 6720 Seepage Pit (DSS Site 11.11) 

Confirmatory Soil Sampling, HE Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 833oa 
Detection Lim it 

Analy!_e (!l_g/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-N itrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetraazacyclooctane. 
MDL = Method detection limit. 
J..tg/kg = Microgram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
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Sample Attributes 
Record Sample 

Numberb ER SamQie ID Depth(ft' 
605674 6720-SP1-BH1-1 0-S 10 
605674 6720-SP1-BH 1-15-S 15 

Background Concentration 
(Southwest Area Supergroup)0 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
0Dinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 

Table 3.3.2-9 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Metals (EPA Methods 6010B/7196/7471a) (mg/kg) 

Arsenic Barium Cadmium Chromium Chromium (VI) Lead Mercury 
3.06 83.2 0.2 J (0.49) 9.2 NO (0.0533) 4.89 0.00375 J (0.00942 
3.43 85.5 0.226 J (0.481 10.8 NO (0.0532) 5.33 0.00398 J (0.00935 
4.4 214 0.9 15.9 1 11.8 <0.1 

-- ------ --- ----- ------ -------- --

EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Selenium 
0.244 J (0.49} 

0.368 J (0.481 
<1 

J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 

Silver 
NO (0.0884) 
ND (0.08671 

<1 



Table 3.3.2-10 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Methods 6010Af7196/747P 
Analyte Detection Limit (mg/kg} 

Arsenic 0.198-0.202 
Barium 0.0641-0.0654 
Cadmium 0.046-0.0469 
Chromium 0.155-0.158 
Chromium (VI} 0.0532-0.0533 
Lead 0.273-0.278 
Mercury 0.000919-0.000926 
Selenium 0.156-0.159 
Silver 0.0867-0.0884 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s} per kilogram. 

Table 3.3.2-11 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes EPA Method 9012a (mg/kg} 
Record Sample 

Number> ER Sample ID Depth (ft) Total Cyanide 
605674 6720-SP1-BH1-1 0-S 10 NO _{0.0381} 
605674 6720-SP1-BH1-15-S 15 NO (0.0419} 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 =Identification. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.3.2-12 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mg!kg) 
Total Cyanide 0.0381-0.0419 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Sample Attributes 

Table 3.3.2-13 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Activity (pCi/g) 
Record Sample Cesium-137 Thorium-232 Uranium-235 

Number" ER Sample ID Depth (ft) Result 
605732 6720-SP1-BH1-1 0-S 10 NO (0.0249) 
605732 6720-SP1-BH1-15-S 15 NO (0.025) 

Background Concentration-Southwest Areac 0.079 

Note: Values in bold exceed background soil concentrations. 
aAnalysis request/chain-of-custody record. 
bTwo standard deviations around the mean detected activity. 
coinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetected results. 

Errorb Result Errorb Result Errorb 
-- 0.62 0.301 NO (0.205 --
-- 0.467 0.24 NO (0.201 --

NA 1.01 NA 0.16 NA 

Uranium-238 
Result Errorb 

NO (0.667) --
NO (0.599) --

1.4 NA 



Table 3.3.2-14 
Summary of Building 6720 Seepage Pit (DSS Site 1111) 

Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Numbera ER Sample ID Depth (ft) Result Err orb Result Errorb 
605674 6720-SP1-BH1-1 0-S 10 8.32 2.58 15.2 1.42 
605674 6720-SP1-BH1-15-S 15 9.1 2.12 13.3 1.27 

aAnalysis request/chain-of-custody record. 
bTwo standard deviations around the mean detected activity. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

duplicates. Typically, samples were shipped to the laboratory in batches of 20, so that any one 
shipment might contain samples from several sites. Aqueous equipment blanks (EBs) were 
collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. EBs 
were analyzed for the same analytical suite as the soil samples in that shipment. Aqueous trip 
blanks (TBs) were used for VOC analysis only, and were included in every cooler containing 
VOC soil samples. The analytical results for the EB and TB samples appear on the data tables 
for the last site sampled in any one shipment, although the results were used in the data 
validation process for all the samples in that batch. 

An aqueous TB was included in the sample cooler containing the VOC soil samples collected 
from DSS Site 1111 in September 2002. No VOCs were detected in the TB (Table 3.3.2-1 ). No 
duplicate samples or EBs were collected at this site. 

All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
(SNUNM December 1999). In addition SNUNM Department 7713 (RPSD Laboratory) reviewed 
all gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). Annex A contains the data validation 
reports for the samples collected at DSS Site 1111. The data are acceptable for use in the 
DSS Site 1111 NFA proposal. 

3.4 Site Sampling Data Gaps 

Analytical data from the site assessment are sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1111. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1111 is based upon the COCs identified in the soil 
samples collected from beneath the seepage pit at this site. This section summarizes the 
nature and extent of contamination and the environmental fate of the COGs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1111 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross 
alpha/beta activity. The only VOC that was detected in the soil samples is 2-butanone. No 
SVOCs, PCBs, HE compounds, or cyanide were detected in any of the soil samples collected at 
this site. None of the eight RCRA metals was detected at concentrations above the approved 
maximum background concentration for SNUNM Southwest Area Supergroup soils (Dinwiddie 
September 1997). If a metal concentration exceeded the maximum background screening 
value or nonquantifiable background value, it was carried forward in the risk assessment 
process. None of the four representative gamma spectroscopy radionuclides were detected in 
the soil samples at the site. However, the MDA for uranium-235 analysis exceeded its 
respective background activity. Gross alpha/beta activity did not indicate any significant 
contamination at the site. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the seepage pit at this site. Possible secondary release mechanisms include the uptake of 
COGs that may have been released to the soil beneath the seepage pit (Figure 4.2-1 ). The 
depth to groundwater at the site (approximately 467 feet bgs) most likely precludes migration of 
COGs into the groundwater system. The potential pathways to receptors include soil ingestion, 
dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land use scenarios. Annex B 
provides additional discussion on the fate and transport of COGs at DSS Site 1111 . 

Table 4.2-1 summarizes the potential COGs for DSS Site 1111. All potential COGs were 
retained in the conceptual model and were evaluated in the human health and ecological risk 
assessments. The current and future land use for DSS Site 1111 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, this is a realistic possibility only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for the 
nonradiological COCs and direct gamma exposure for radiological COGs. The inhalation 
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Table 4.2-1 
Summary of Potential COGs for Building 6720 Seepage Pit (DSS Site 1111) 

Number of 
COCType Samplesa 

VOCs 2 
SVOCs 2 
PCBs 2 
HE 2 
RCRA Metals 2 
Hexavalent Chromium 2 
C_y_anide 2 
Radionuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 2 

~()~BE!~ --·- 2 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997 . 

COGs 
Greater than 
Background 
2-Butanone 

None 
None 
None 
None 
None 
None 

Uranium-235 
None 
None 

Maximum 
Background 

Limit/Southwest Area Maximum 
Super Groupb Concentrationc 

(mg/kg) (mg/kg) 
NA 0.00822 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0.16 ND (0.205) 
NA 9.1 
NA 15.2 

cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Average 
Concentrationd 

(mg/kg) 
0.0081 

NA 
NA 
NA 
NA 
NA 
NA 
NC1 

Net 
Net 

--

Number of 
Samples Where 

Background 
Concentration 

Exceeded6 

2 
None 
None 
None 
None 
None 
None 

2 
None 
None 

-·---

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetected 
results, divided by the number of samples. 
6 See appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE =High explosive(s). 
MDA =Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA =Not applicable. 
NC = Not calculated. 
ND ( ) = No.t detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCVg = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



pathway is included because of the potential to inhale dust; the dermal pathway is included 
because of the potential for receptors to be exposed to the contaminated soil. 

No pathways to groundwater are considered, and no intake routes through flora or fauna are 
considered appropriate for either the industrial or residential land use scenarios. Annex B 
provides additional discussion of the exposure routes and receptors at DSS Site 1111. 

4.3 Site Assessments 

Site assessment at DSS Site 1111 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the risk assessment results, and Annex B 
presents the risk assessments performed for DSS Site 1111 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1111 poses no significant threat to human health 
under either the industrial or residential land use scenario. After considering the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
DSS Site 1111 were found to be insignificant, as no pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1111. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1111 has been recommended for an industrial land use scenario (DOE et al. 
September 1995). Because VOCs, metals and radionuclides are present, it was necessary to 
perform a human health risk assessment analysis for the site, which included all COGs 
detected. Annex B provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land use scenarios. 

In summary, the HI calculated for the COGs is 0.00 at DSS Site 1111 under the industrial land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. There is no 
quantifiable estimated excess cancer risk for DSS Site 1111 COGs under an industrial land use 
setting. NMED guidance states that cumulative excess lifetime cancer risk must be Jess than 
1 E-5 (Bearzi January 2001 ); thus, the excess cancer risk for this site is below the suggested 
acceptable risk value. There is no incremental estimated excess cancer risk .. Both the 
incremental HI and excess cancer risk are below NMED guidelines. 
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In summary, the HI calculated for the COGs is 0.00 at DSS Site 1111 under the residential land 
use scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. There is no 
quantifiable estimated excess cancer risk for DSS Site 1111 COCs under the residential land 
use setting. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001 ); thus, the excess cancer risk for this site is below the 
suggested acceptable risk value. There is no incremental estimated excess cancer risk. Both 
the incremental HI and excess cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer 
risk from radiological COCs are lower than EPA guidance values, the estimated TEDE is 
1.4E-2 millirem (mrem)/year (yr) for the industrial land use scenario, which is lower than the 
EPA's numerical guidance of 15 mrem/yr (EPA 1997). The corresponding incremental 
estimated excess cancer risk value is 1.3E-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 controls is 3.7E-2 mrem/yr with an associated risk of 3.7E-7. The guideline for this 
scenario is 75 mrem/yr (SNUNM February 1998). Therefore, DSS Site 1111 is eligible for 
unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 4.3.2-1. 

Table 4.3.2-1 
Summation of. Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 1.3E-7 1.3E-7 
Residential 0.0 3.7E-7 3.7E-7 

Both the incremental HI and excess cancer risk are below NMED guidelines. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of risk assessment analysis. It is therefore concluded that this site poses insignificant risk to 
human health under both the industrial and residential land use scenarios. 

4.3.2.2 Ecological 

An ecological risk assessment that corresponds with the procedures in the EPA's Ecological 
Risk Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the 
NMED Risk-Based Decision Tree description in the "RPMP Document Requirement Guide" 
(NMED March 1998). An early step in the evaluation compared COC concentrations and 
identified potentially bioaccumulative constituents (see Annex B, Sections Ill, VI, VIL,2, and 
VIL3). This methodology also required developing a site conceptual model and a food web 
model, as well as selecting ecological receptors, as presented in the "Predictjve Ecological Risk 
Assessment Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" 
(IT July 1998). The risk assessment also includes the estimation of exposure and ecological 
risk. 
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All COGs at DSS Site 1111 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site. As a consequence, a more detailed ecological 
risk assessment is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1111 poses insignificant risk to human health under both industrial and 
residential land use scenario, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because results of the ecological risk assessment summarized in Section 4.3.2.2 indicate that 
no complete pathway exists at DSS Site 1111, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon. field investigation data and the human health risk assessment analyses, an NFA 
decision is recommended for DSS Site 1111 for the following reasons: 

5.2 

• The soil has been sampled for all relevant or potential COGs. 

• No COGs are present in soil at levels considered hazardous to human health for 
an industrial or residential land use scenario. 

• None of the COGs warrant ecological concern because no complete pathway 
exists at the site. 

Criterion 

Based upon the evidence provided above, DSS Site 1111 is proposed for an NFA decision 
according to Criterion 5, which states, ''the SWMUIAOC has been characterized or remediated 
in accordance with current applicable state or federal regulations, and the available data 
indicated that contaminants pose an acceptable level of risk under current and projected future 
land use" (NMED March 1998). 
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ANNEX A 
Data Validation Report 



RECORDS CENTER CODE: ER/1295/DSS/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS SOil Sampling 

SNL TASK LEADER: cOllins 
~~--------------

PROJECT/TASK:. 7223 02.03.02 

ORGIMS/CFO#: 6133/1089/CF032-02 

SMO PROJECT LEAD: .:..H;.;;.;erre;.;.;;;;;.;:ra;..._ ______ _ SAMPLE SHIP DATE.. .-91-.19,;;,;,;/2;;;.;;0..;;;.;02;;.._ ____ _ 

ARCOC 

605674 

LAB 

GEL 

LABID 

67473 

PRELIM DATE FINAL DATE 

10/18/2002 

NAME 
CORRECTIONS REQUESTED/RECEIVED: W .f>sz.Sl g.""' ~~...Q. 

EDD 
ON-Q BY 

JAC 

DATE 

PROBLEM #: __:..5..:::.....t../--J4u«>e_____ -----Ju.c.,rt'="'-~~;;;t....-.' 
REVIEW coMPLETED BY/DATE: w. e~ ,{J.,. -~~....;..._a....,.__~ 
FINAL TRANSMITTED TO/DATE: ~~~ 

SENTTOVALIDATIONBY/DATE: A~~l 
RUSH VALIDATION REQUIRED EST. TAT: I 

VALIDATION COMPL~TED BY/DATE: J('. ~AI-z, /z /!t/o'::J. 
TO ERDMS OR RECORDS CENTER BY/DATE: ---~<Looo44.l.l:n..l..------- ___ \-.,\ ...,\l._y...,.\o~.:q--

COMMENTS:-~--------------------------



Sam pi J&Summary , 1/1 

Site: DSS Soil Sampling ARJCOC: 605674 Data Type: Organic, Inorganic, RAD 

Method/CAS Number Anaf~ais/Analyief 

.-. 

s ~: if 
j ~ 

N 

I a Ji 

5 ..... ~ 

SamplaiD 
059850-001672011111-$P1-BHHO..S P2 UJ,P2 
059851..()01 872011111-SP1.SH1-15-S P2 UJ,P2 
059850-002 67.2QI1111-SP1.aH1-1 (}.8 J,B3 
0598St.Q02 672011111-5P1-BH1-t 5-S J,B3 
059852.()()1 674311007-SP1-BH1-&S P2 UJ.P2 
CJ59853.001 6743/1087-8P1-8H1-13-S P2 UJ,P2 
059852-002 674311087-SP1-8H1-&S J,B3 
059653-002 674311087-$P1-8Ht-13-S J,B3 
Q59854.001 673411089-SP1-BH1-9-S P2 UJ,P2 
059855-001 673411089-SP1-BH1-1+S P2 UJ,P2 
059854-002 673411089-SP1-BH1-9-S J,B3 

()59855-01)2 673411089-SP1-BH1-14-S J,B3 
059857-001 673411089-SPt-TB UJ 

.._.____ -'- ---- --- L--..-

Validated By: =;;?:;=; ..... Sif":'"'"~ 
Mr. rc...th Se.ll.& =;t-

Date: 11/11/02 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 11,2002 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Soil Sampling, ARCOC #605674, 
GEL SDG #67473, Case No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

All samples were prepared' and analyzed with approved procedures using methods EPA6010B ICP
AES Metals, EPA7471A CVM, EPA7196A CR+6, and EPA9012A Total CN. Problems were 
identified with the data package that result in the qualification of data. 

1. ICP Analysis: In the initial calibration blank (ICB) and continuing calibration blank (CCB), 
selenium (Se) was detected. All associated sample results were detects, less than(<) 5X the 
blank concentration, and will be qualified •J,83." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Ang!yses: The initial and continuing calibrations met all QC acceptan~ criteria. 

Blanks 

ICP Analysis: No target analyte~ were detected in the blanks except as noted above in the summary 
section and the following. In the ICB, arsenic (As) was detected at a negative concentration. The 
absolute value was greater than (>)the detection limit (DL) but< the reporting limit (RL). However, 
all associated sample results were >5X the Dl. Thus, no sample data were qualified. 

All Other Analyses: No target analytes were detected in the blanks. 



Matrix Spike/Matrix Spike Duplicate (MSIMSDl Analyses _ 

CV AA/Cr+6 Analyses: The MS analyses met all QC acceptance criteria. No MSD analyses were 
perfonned. T~e replicate analyses were used as measures of laboratory precision. It should be 
noted that the MS analyses were performed on SNL samples from other SOGs. No sample data 
were qualified as a result. 

All Other Analyses: The MS analyses met all QC acceptance criteria. No MSD analyses were 
performed. The replicate analyses were used as measures of laboratory precision. 

Laboratory Control Sample (LCSILCSD) Analyses 

All Other Analyses: The LCS analyses met all QC acceptance criteria. No LCSD analyses were 
performed. No sample data were qualified as a result. 

Replicate Analysis 

CVAA/Cr+6 Analyses: The replicate analyses met all QC acceptance criteria. It should be noted 
that the replicate analyses were performed on SNL samples of similar matrix from ot~er SDGs. No 
sample data were qualified as a result. 

All Other Analvses: The replicate analyses met all QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP Anatvsis: The ICS met'all QC acceptance criteria. 

All Other Analyses: No ICS was requited for these methods. 

ICP Serial Dilution 

ICP Analysis: The serial dilution analysis met aH QC acceptance criteria. 

All other Analyses: No serial dilution was required for these methods. 

Detection Limits/Dilutions 

ICP AnalYsis: All detection limits were properly reported. All samples were diluted the 
standard 2X for soil samples. 

All Other Analyses: All detection limits were property reported. No samples were diluted. 

OtherQC 

All Anatvses: No field duplicates, equipment blanks (EBs), or field blanks (FBs) were submitted on 
theARCOC., 

No other specific issues were identifted which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 

, Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 11, 2002 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Organic Data Review and Validation - SNL 
DSS Soil Sampling, ARCOC #60567 4, 
GEL SDG #67473/67477, qase No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLINM ER Project AOP 00-03. 

Summary 

All samples were prepared'and analyzed with approved procedures using method EPA8260AIB 
VOCs, EPA8270C SVOCs, EPA 8330 HEs, EPA8082 PCBs. Problems were identified with the data 
package that result in the qualification of data. 

1. VOC Analyses: The initial calibration response factors (RFs) of trichloroethane were less than 
(<)the required minimum but greater than (>) 0.01. All associated sample results were non
detect (NO) and will be qualified "UJ." 

2. VOC Analyses: The MSIMSD analyses for the soil samples were performed on an aqueous SNL 
sample from another SDG, and no other measure of precision was performed. Thus, all sample 
results will be qualif.ed "P2." 

Data are acceptable. ac measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times/Preservation 

All AnalYses: All samples were analyzed within the prescribed holding times and property preserved. 

Calibration 

VOC Analyses: The initial and continuing calibrations met QC acceptance criteria except as noted 
above in the summary section and the following. The continuing calibration verification (CCV) 
percent difference (%0) of Chk>roethane for the trip blank {TB) was >20% but <40%. However, the 
associated sample result was NO and, thus, was not qualif.ed. 



SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria except for the 
following. The initial calibration correlation coefficient (R2 value) of pyrene was <0.99 but >0.90. 
Also, the CCV %Ds of 4-bromophenylphenylether, 3,3'-dichlorobenzidine, and benzo(ghi)perylene 
were >20% but <40%. However, all a$SOciated sample results were non-detect (NO). Thus, no """"~ 
sample data were qualified. 

All Other Analyses: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

All Analyses: No target analytes were detected in the blanks. 

Surrogates 

AU Analyses: All surrogate percent recoveries (%Rs) met QC acceptance criteria. 

Internal Standards (ISs) 

VOC/SVOC Analyses: The IS areas and retention times (RTs) met all QC acceptance criteria. 

All Other Analyses: No ISs were required for these methods. 

Matrix Spike/Matrix Spike Dupllcata (MSIMSD) Analyses 

All Other Analyses: The MSIMSD analyses met all QC acceptance criteria. 

VOC Analyses: The MSIMSD analyses for the TB met all QC acceptance criteria. It should be 
noted that they were performed on an SNL sample of similar matrix from another SDG. No sample 
data were qualified as a result. As noted above in the summary, the MSIMSD analyses for the soil 
samples were not applicable. Since no other measure of precision was performed, all sample 
results will be qualified as noted above in the summary section. 

Laboratory Control Sample (LCSILCSD) Analyses 

All Analyses: The LCS analyses met all QC acceptance criteria. No LCSD analyses were 
performed. No sample data were qualifJed as a result. 

Confirmation Analyses 

HE Analysis: No target analytes were detected in any of the samples. 

PCB Analysis: The confirmation relative percent differences (RPDs) of all detected sample 
results met QC acceptance criteria. 

All Other Analyses: No confirmation analyses were required for these methods. 

Detection L!rnitsiDIIutio!]s 

PCB Analysis: All detection limits were properly reported. Sample 67473-009 was diluted 5X 
in order to bring the target analyte concentration within the calibration range of the instrument. 
No other samples were diluted. 

AU Other Anatvses: All detection limits were property reported. No samples were diluted. 



OtherQC 

VOC Analysis: A TB was submitted. No field duplicate or equipment blank (EB) was submitted on 
theARCOC. 

All Other Analyses: No EB, field blank (FB), or field duplicate was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

\ 

l 



Analytical Quality Associates, Inc. 
. 616 Maxine NE .,.,0 Albuquerque, NM_87123 

Phone: 505-299-5201 
Fax: 505·299-6744 
Email: minteer@aol.com 

\ 

MEMORANDUM 

DATE: November 11, 2002 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Radiochemical Data Review and Validation - SNL 
DSS Soil Sampling, ARCOC #605674, 
GEL SDG #67473, Case No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were pr~pared and analyzed with approved procedures usin~ method 
EPA900.0 Gross Alpha/Beta. No problems were identified with the data package that 

- result in the qualification of data. · 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

' 
All samples were analyzed within the prescribed holding times and property preserved. 

Calibration 

The case narratives stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank at concentrations > the 
associated MDAs. 

Mabix. Spike (MS) AnalYsis 

The MS analysis met all QC acceptance criteria. 



Laboratory Control Sample (LCS) Analysis 

The LCS analysis met all QC acceptance criteria. 

Replicates 

The replicate analysis met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier was required for this method. 

Negative Bias 

All sample resuHs met negative bias QC acceptance criteria. 

OtherQC 

All An9lyses: No field duplicates, equipment blanks (EBs), or field blanks (FBs) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

\ 



Data Validation Summary 
Site/Project: D SS ~..,;I ~,....,pl.~ 

j-'J Project!fask #-; 7 :Z..~ 3 , 0 2. 0 3 . 0 ;l. #of Samples: [ 3 Matrix: I).. 5'"• i I / l "f l.o-c.cN 

ARJCOC #: 6 05~ 1\.f Laboratory Sample IDs: ~ 1413 ...(() I l.. -o l'J. 

~~~L------~--------------------------
800#: 61 Y 11 , t,-z\.J17{z;..., .... ,7) 

~1'-l77-oOI 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

voc 
Organics 

svoc 1 Pesticide/ 
PCB 

/It/ v 
~ 

'~lAJI ·V v 

HPLC 
(HE) 

v 
!./"' 

Analysis 

Inorganics 

GFAAJ CVAA RAD Other 
ICP/AES 

AA (Hg) 
CN {Cr-"6} 

/ iv4. J t/ v v/' 
.../ v/' ../ v t/ 

-J IV v "/ -:)/ ~1 v vI v lv 

~l I v v v v / J v v 
vlv ./ t/ / v J v L/ 

·.·. :! I #A A£4_ v ~ 
I . I v v t/ t/ 

~ v :.:· ·:-· . ·: . ..,. ' ~ . ' .. ·,. 1:-. ·:--·-- --1-- f "· I ---,~-- --- -~l- -- --- 1·· -· 
', 1: : • . :·; {_.~-. ' ', ,'i' ·, •• :. ' ' -, ~:: ~', 

1 

_r .; • 

:__ :._ - - • .,_ • ~· • :< 

\/ v .. _· __ ;r-· ·' ·--~~~-~-~~~;:~?f<:"·;:t,"·:. ·:.:;/c~j'l::-~--?~ >.:;}f<2' :<•·' '"·< 

. '·: :f[.';' ·:.: ,2-,•'J~L' ~. ·~:··.· .. _··: _;f v [,-' ~:t"•.,_.'',;l ,'· • ·:·• : . ,];_:: ...•..• '. j, =~~·:·:·o ·.; '·:: 
:- ____ . __ :•·--·:Ji. :>:.: -;.-,··1'-- ·_._z:.:~.:{l:'r·- .L: :.·/··1 ~- .. 'v(l--~~···x:·' .. r··~:::• > .. :.- .. :~-..;;-.• .-:·:·--· ::::.1r·~ ':- .. -_ 

;:. ,. •·•·· • --~/.•iJ',,,}.'!Fiif~t '~·:;j~ift;;if·:··_:}·,.J,::7;~01i~J /VA 

J I f\/4 1 v I (VA J Jt/A·l \\1 I AlA -T ~ ' / ' T 
Check (.J} = Acceptable 
Shaded Cells = Not Applicable (also "NA j 
NP == Not Provided 

Other: Reviewed By: z::;;=:--; ..... -r ~ Date: ulu /c 2 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site!Projed: {)~ $"0 ;1 ~~~ AR/COC #: b D~~ I 'i # ofSamples: b Matrix: ...JSQ~i Ll --------

Laboratory: 6 C.l SDG #: (,I 'i "7 3 

Methods: ~""'&-Jc.o A 

, ... ~~ 
~~-

IS 

1 
2 
2 
1 
1 
1 
1 
1 
1 

2 
2 
I 
1 
1 
~ 
1 
1 
I 
2 
1 
1 
I 
I 
2 
2 
1 
2 
2 
2 
2 
1 
l 

12 

CASt 

11-55..0 
79-34-5 
19..00.5 
75-34-3 
75-35-4 
107.()6..2 
S40-S~ 
78-8'7-5 
18-93-3 

.591-78-6 
108-10-1 
67-64-1 
71-43-l 
75-27-4 
75-25-2 
74-83-9 
75-15-0 
56-23-S 
108-90-7 
75.00..3 
67-66-3 
74-87·3 
10061-0l-S 
124-4S.J 
1()()..41-4 
7.5-09-2 
1()()..42-S 
127-1&-4 
108-88-3 
10061~2..0 
79~1-6 
75-01-4 
1330..20-7 

Name 

I I 1-trichloroetbanc 
1 1.2.2-tetracbloroctha 
1 1.2..cridlloroetbm 
l 1-diellleroetltaae 
11-4kltloroetlleae 
. "<"dr'ra e 
i.2-dlc .. eroetlaeae{totll) 
l 
2 ........ ~(1~ 

2-bcunono (MBK) 
4-mcllhyl .. ·"'&BK.) 

acetoae{lO.Iblk) ...... 
bromodichlorometbanc 
boadlxm 
bomomctbanc 
carboa dilulfido 
c:arboa tetracllleride 
c:lllorobeuelle 
dllclcodhiDe 
cldorofona 

. cbloromedlanc 
cis-1 3 . 
dibromochllliOOII:Ihane 

lmdbylcoc chloride (IOxblk) 
lstYrcllc 
~ 
toluc:oc(1 Oxblk) 

lralls-1.3-d' 
tric:ldoroe~eae 

-c:Worille xv~total) 

c.llb. T 
c Min. 

Intercept RF 
RF L 

>.OS 

I .I 0.10 """"A v 
0.30 J 
0.10 ,/ 
0.10 v 
0.20 ,/ 
0.10 ,/ 
0.01 \./ 
{).01 7 

... 0.01 \/ 

/ 0.01 v 
0.10 I ~· 

0.01 / J 
0.50 ,._.Ar v 
0.20 •t \../ 
0.10 t/ v 
0.10 ... A. if 
0.10 t/ 
0.10 \/ 
o.so v 
0.01 / 
0.20 v' 
0.10 \/ 
0.20 ' v 
0.10 1.1 v 
0.10 ~ L/ 

0.01 \./ / 
0.30 f\./4 \./ 
0.20 \ v 

10.40 11 ,/ 
0.10 ,j· J 
0.30 ~A. !1!!.:1. '1 
0.10 I v 
0.30 ~ .7 

ce. CCV R8DJ 
li %0 Method 

Bib <20%1 
0.99 

20% 

,/ ./ v 
./ 
v' 
\/" -
\./ 
v 
'"'"" / 
\/ y 

t/' J ,/ 
v 
v 
v' 

/ 
.\/ 
\/"" 
\/ 

\/ 
I/ 
t/ 
V"' 
v 
v 
v 
/ 

v 
J 
t/ 
v 
1/ 
,j 
t/! 
,/; v 

Comments: Notes: Shaded rows~ RCRAcompounds. 
ft) ,.,.. f 1>46 0 p.al~ ,......t..J o... 0<'\.. "Y ~·'--' S .VL S'-; 4 c..,_ A(; ~~ "C:. (!, , 

Laboratory Sample IDs: bl'il'3 -()CI h -00(. 

Batch #s: J.01 'l:J '1 

Q) 

MS Field Equip. Trip 
LCS LCSD 

tes 
MS MSD Dup. 

RPD RPD Blann Blann RPD 

,..JAr- A;A- v 

t/ .IUIA /UA. ,/ / / 

~ 

v 

/ .LIL_/ii( AlA / / v 

v ~ :...v.4. / ./ v 

lv' I ""1M IV-4 . ./ ./" J 

1 ....... A.l-"r Nil / / ./ 

.... \ \ 

.. ll Itt\,.,...._ •1-

Reviewed By: ..;:;e-:· 7$at ~----=<;... Date: i 1/~ /o 'l 



Volatile Organics Page 2 of2 

Site/Project: ~~ ~I S""'l·~ AR/COC #: G Q 5" ~ 11j Batch #s: ·:10 J <t 1 'i 
~ &&I.- SOOif: (,.,"t13 eofSamples: b \futrix: .-=-s.~c:..:..i':..~ ----------

Surrogate Recovery and lnternat Standard Outliers (SW 846 Method ~260) 

Sample SMC 1 SMC2 SMC3 

!-HI ~ 
Pa.~~ 

SMC 1: Bromofluorobeozene 
SMC 2: Dibromcfluoromethane 
SMC 3: Toluene-dB 

~ 
-.......: 

~ 

IS 1: Fluorobenzene 
lS 2: Chlorobenzcne-dS 
IS 3: I~4-Diehlorobenzen.~4 

,. 

......... 

IS1 IS1 IS2 IS2 IS3 153 
area RT .area RT area RT 

~ 
...... 

~ 
~ 

-~ 
......... 

~ 
,. 

............... 

"' ' Commeats: 



CJ;~

.y:l,l~· 

Volatile Organics (SW 346 Method 8260) Page 1 of2 

SitelProject: QSS S,.,:l 5qttry ARICOC!f: b o5T1'-t #ofSamples: t Matrlx: <ify...c.,t!-+4 

Laboratory: Cttl SDG if: L "'7'-/ 17 Lobora1ay Samp!e IDs: -.~o.L ...!.I ...!."1 -Li "7~-o~·~o~l....~...(...:.:'tG::..!.} __________ _ 

Methods: f:-PA~:Uo<!, Batch#s: ?--03S'i'f - .. 
~ '. Ctllb~ c.llb. CCV q) 

.Field T Min .. Rf· •n~ %0 Method LC$ MS· Equip:'· · Tttp 
IS CAS#.· Name.· 'C 

~ 
lntercept ~-

BlkJ' LCS LCSD RPD MS MSD 
ftPD 

Dup; etank8 · Bhlnb L <lO%/ RPti 
.. >.05 0.99 20% 

1 11-SS-6 1 l,l-tricbloroethane L""' 0.10 #A v >../ .../ /' NA A/A. t./ 
2 79-34-j 11.2.2-tetracbloroeth lv' 0.30 v ,/ 
2 1g.;oo~s 11~-~- L""' OJO J' v 
1 75-34-3 l.l.odldllot'Detb&ac 1/ 0.10 v v' 
I 75-35-4 1.1-dlcbloroethene ./ 0.20 v v v ·II--'~ IA.I..A / / J 
1· 107·06~2 . ..... ue l/. ~10 . ,./ J 
1 S40-59-0 11.1-dlell .... foCal) IV' 0.01 ,/ / 
1 . 7B~N. I lv" :9.01 . -v. :;, .. . 

l' 78-93·3 .... ~-IQ·(lblllk) l.t.l' 0.01 .· \./ v \ . -·~ ', .. - ...... '.d. 

2 S91-7&-6 .·. [~..hGxinortc (MBK) . · IV' 0.01 \/ v' J .. v' ,/ 
2 .. · lOB-1'0..1. . ~ ... (MIBK) .· /. 0.10 J ·v 
1 67-64-1 atdoa~lO~:bl") lv' 0.01 v' / i/ 
t 71~3-i . btl\U~c 

.. w r{}.S() A/' A ./ l/ _\."" N1rr. A..IA c./ vi" ./ 
1 75-27-4 bromodlchlorometbBne IV' 0.20 V' v": 
3 ?:S-25-2 ~ ·oJO v_ \/ ... / 
1 74-83-9 bromomcthane ..:-!_ 0.10 \/ \/ 
1 7S-1M. i:illilcm ciisulti& I~ o:w. ~/ -:-v .. 

1 56-23-S ear~n 1etrulllorlde ./ 0.10 v ,/ 
2 108-90-7 ehlorobenuoe lv' 0.50 / ;/ v ..vk ...V..Ar ./ ./ ./ 
1 . 75.00..3 -~· -IY": 0.01 J ·v_ :z.l.O 
1 67-66-3 ch.lorofCD'DI v 0.20 \/ v' t/ 
l 74-&7-3 chloromethane v 0.10 v l/. 
1 10061..01-S cis-1 3-dit e fl/ 0.20 '\/ v 

12 !24-48-1 dibranoehlororn.cth.ane h/ 0.10 \./' v 
li. HIIJ::il-4 .. lrtlJJI'~ ·_ I~ 6.10' ; • \../ J 
1 17~..()9-2 melh)')rme cblariu~ lOI(blk) IO.:n · ../ .../ -;;r .. 
li 1~·0-ll-~ ~ vi 0.30 ~ t/ v. 
li· 127-t&;4 . 11-fra~e I'll 0.-20. l .,._;,.. v-
;!: JCU!i-3 ;o~l{b;bM_ ~ 0.40 :.../ ./ . -./ 1.1'\./~ 1-V.:\ J ../ v' 

2. 1G06t..Ql-6 ~n~~U-l,l-.1' I ...I ~.\~ J / 
I 79-01-6 tridlloroedlae f\1 0.30 ~~ ./ / /VJt vvt.o 7 / ,/ 
1 '15..014 . wavl' ddoricle IV' 0.10 v \/ II 
2 1330-20-7 . :xylenes(total) IV' 0.30 ~ ../ ../ ~ \j \( v 

- . . .. 
Ju 'l't -z::cc: · £:-=-c Date: U/K/o 2 -~ .dF 

• -- -~- •u .. s are RCRA compol!llds. 
()N(""""'[) ~ .. -.J,."""' - SVt. ~.....,.1.. J.,:-.14V """""¥:~« W..... c..,...ll'V'"" !,0.~. Reviewed By: 



Volatile Organics 

Site/Project: ...b}S .Son SU,\J.;} AR/COC #: _.b,.....,0~~.;:;._61.,_,~'--------

Laboratory: __y f:L SOO If: ~ l'f '1 7 
&kh#~~~=o~~~~~~~lL-----~:=~-----------------P-~~e-2~m~2 
# ofSamr>les: ----L---- Matrix: At~~ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
... 

sample. SlliCi SM.C2. SIIC.3 
' .. 

A:t' ~ 
P~>t--J 

SMC l: Bromofluoro~ 
SMC 2: Dibromo:fluorom.ethane 
SMC 3: Toluene-d8 

~ "' 

~ 

---

IS 1: Fluorobenzene 
IS 2: Chlorobenzen<H15 
IS 3: l,4-Dichlarobenzene-d4 

IS 1· as· 'I- . IS 2. tS.t 
-area RT =•rea RT 

. . 

~ 
~ -

~~ 
~ 

!.,. 
-- -

Comments: 

IS3 .. IS3 . .. ,.... -~. ·RT . 

I 

--.. --.___ 
r-.... 

--.... i 
' 



. Semlvolatile Organics (SW 846 Method 8270) ~ .. ,.,o~ Page 1 of3 
Site/Project: ()Ss .5ori ~'·':J AR/COC#: (,o:)67~ LaboratorySmnpleiDs: ~'7'i 1J-ooJ J.o ~ "''il 
Laboratory: G f:L . SOO #; b "l '1 i .:J 

Metbods: ;.tJ\ f ).70(. 

# ofSamoles: I ;1. . .. -·· Matrix . I -·. Batcb#s: :l.Q"\OS '~---

CAl lb. Call b. CCV Field T Min. RSD/ Method LCS MS Equip. Field 
IS BNA CASt NAME c Intercept RF ff %0 LCS LCSD MS MSD Ol.lp. 

RF Blanb RPD RPD Blanks BhM'Ika 
L <20%/ 

RPD 
>.OS 

0.99 20"-' 

1 A 101-9.5-2 Pbc:ool IV 0.80 /VIlr I/ v v v tL ,v4--- .U-1 / / v' .tVJr ~ .• urA 

1 BN lll-44-4 biJ(U:bloroclbyl)ctbcc lv to.70 I v a/ 
I A 95-57-8 2-Chlorophenol ,/ 0.80 v v J lftAA-- M4 ,/ ./ ./ 

1 BN S41-73-l 1)-Dichlorobcaz!l:o lv' 0.60 v ./ 
1 BN 106-46-7 1,4-Dicbl~ lv lo-~ v / ,/ lA/.\ ..vA / v- v 
1 BN 95-.50-1 1,.2-Diclalorobezax:De IV 0.40 v ,/ 
1 A 95-48-7 o-cresol lv jo.70 v LL. ;/ I.YA- .VA .../" \/"" ../ 
1 BN 108-60-1 bis(2-chloroisopropyl)clbcr v 0.01 v / 
I A 106-44-5 m,p-m:IIOis lv 0.60 V' v v WA- N.l) ../ v 7 
1 BN 621-64-7 N-Nitroso-dl-n-propylaJRinc IV' 0.~ v ./ IL":_ lilA-- .VA I ! 
1 BN 67-72-1 ~ :v fo.30 '-/ .L v IN.A- IA.IA 
~- BN 98·9~3 Nitrobcclz.ane IV lo.20 v ~ \/ A~ )J/\ Jt. ' I 1 

2 BN 78-59-1 Isopboronc: i/ 0.40 v_ ./ 
2 A 88·75-5 2-Nitropbcuol v 0.10 ,/ ,_/ l 

IV 
I 

2 A 105-67-9 2,4-Dimethylpbcool lv (}20 v 
2 BN 111·91-l bis(2-Chloroethoxy)metbane lv 10.30 J v 
2 A 110-83-l 2,4-Dicbloropbeool lv' 0.20 v' v 
2 BN 120-82-1 1,.2,4-Trichlorobcnzme tv' 0.20 ._/ v ./ ~A l,.vA. v J' .......... 
2 BN 91-20-3 Naphtbalcne tv 0.70 v \I(_ 
2 BN 106-47-8 4-Cbloroanilinc v 0.01 ,,/ ./ 

l2 BN J7..('i8-3 Hcxacblorobutadicoe J 0.01 \L:. v v IM-1-: NA .../ v v 
2 A .59-50-7 .U:hloro-3-rmh)'lpbeool lv 0.20 v ./ v IL/x 111.1...11 I/" v !/ 
2 BN 91-57-6 2-Melbytuaplrthal lv 0.40 v v 
3 BN 77-47-4 Hexachlorocyclopcutadicne V" fo.Ol 't/ 1/ 
~ A a&-06-2 2,4,6-Trichloropbenol l\7 0.20 ;,/ l/ L ../ ).;).. ~ v ..,., L/ 

3 A 9S-9S-4 2,4,5-Trichlotopheool l\Z o_~~ .!!.v if v ' ~ c./ NA AlA ....!/' .L_V ' ~ 
\11 

------ - ~- . ----- ~ ~ -

CornmeDts: Note&: Sbadodro....saa:RCRAo:llllpCNIIds. NA ... N~>r Afr\.~~ 

Reviewed By: ~ ?:2' ~ Date: Ill r/o.l. 
J>== 



Semivolatile Organics 

Site/Project: {)~~ S""~: 1 $M.,p!,~.o.) 
Laboratorv: ~ ~ L 

IS BNA CASt" NAME 

3 BN 91·58-7 2-Chloronapbthalene 

3 BN 88·74-4 2-Nitroaniline L c-) 
3 BN 131-11-3 Dimethylphthalate 

3 BN 208-96-& Acenapbthyleae 

3 BN 606-20-2 2,6-Dinitrotoluene 

3 BN 99~9-2 3-Nitrolmiline ( __ ) 

3 BN 83-32-9 Acenatphthene 

3 A 51-18-S l, 4-Dinitropbeno\ 

3 A 100-02-7 4-Nitrophenol 

3 BN 132-64-9 Dibenzofuran 

3 BN 121-14-2 2, 4-Dinitrotoluene · 

3 BN 84-66-2 Die!hylphthalate 

3 BN VOOS-72-3 4-Chloropbenyl-phenyletber 

3 BN 86-73-7 Fluorene 

3 BN 10~1-6 4-Nitroaniline ({' -) 

4 A 534-52·1 4,6-Dinitro-2-methy\phenor 

4 BN 122-39-4 Diphenylamine 

(4 BN 101-SS-3 4-BrolllDPbenyl-phenyletber 

4 BN 118-74-1 HexaclWlrobenzene 

4 A 87-86-5 Perrtadtlorophenol 

4 BN 8S~l-8 Phenanthrene 

4 BN 120-12-7 Antbnu:ene 

4 BN 86-74-8 Carbazole 

4 BN 84-'14-2 Di-n-butylphthalate 

4 BN 206-44..0 Fluoranthene 

s BN 12~0~ Pyrene 

5 BN 85-68-7 Butylbenzyl phthalate 

s BN 91-94-1 3,3 ~Dichlorobcnzidine 

5 BN 56-55·3 Benzo(a)anthracenc 

Cr "ents: 

ARJcoc #: bor;n 'I 
SDO»· tkt!> - - ..... 

Call b. T Min. RF c RF 
Intercept 

L 
>.OS 

/ 0.80 ;V~ v 
lv 0.01 / V' 
.,/ 0.01 A/A \/ 

lv 0.90 i v 
It/ 0.20 } v 
iV 0.01 ·../ v 
IV 0.90 /'vA ./ 
tv O.Ql v v 
lv 0.01 1\/4- \/ 
!v 0.80 -v 
h./ 0.20 \/ 

h/ 0.01 v 
h/ 0.40 v 
IJ 0.90 ~ 

O.ol J .,./ 

/ 0.01 v / 
~t/ 0.01 /VA ../ 
/ 0.10 v' 
I/ 0.10 _J' v 
h/ 0.05 ,/ ./ 

lv 0.70 .A/It J 
10.70 \/ 

v 0,01 

lv' O.ol \/ 
IV io.60 ../ 
IV ~.60 \/ J 
IV 0.01 . tvA v 
./I 0.01 v 

tvlo.so -Y v 

Ca\lb. CCV RSD/ %0 ~ 
<20"A.I 

0.99 
20% 

/ v 
./ , 
J 
vr 
J 
/ 
v' 
V' 
v 
../ 
v 
v 
.../ 
v 
../ 
/ . . 

v/ 1 

v l~i..i 
v' _..L 
./ 
J 
../ 

v 
/ 
Q.1'~ 
.../ .if 
./ ).3 .'t 
../ 

Method 
Blanks 

../ 

; 

' \ 

' 

I. 

~ 

Batch #s: 1. G :,o '>- I 

# ofSamo1es: \ ~ . 

LCS LCS LCSO RPD MS 

v ....VA A./A / 

t/ 1./)r ,y4 v 
../ IVA- iA/1.1. :;--

\,/ NA ~ v 
/ IV~ Ml\. v 

v /vA IJA 1/ 

Page2 of3 

Matr" - . ~- ··~· s-DU 

Field Field MS Equip. 
MSO RPD Dup. Blanks Blanks 

RPD 

/vtk !VAr NJ.\. 
I I ' \ 

. I 

! ~ 
./ v I 

! l 
,/ v ' ! 

: 
./ v i I 

I 
I 

i i 

' 

/ r../ 
t/ v I ' I 

i 
' 
i 
I 

' i 

./ ./ I 

' 
! I 

I f, I 
'IJ \1 :r 

- - ---



Semlvolatlle Organics 

site/Prqea: Dss 51):( .(~tJ.~, 

Laboratory: ~ tt.. 

IS BNA CAStJ NAME 

!I BN 218-01.9 Cluysc:ae 

s BN 117-81-7 bis(2-Ethylbcx:yl)pbthalate 

6 BN 117-84-() Di-n-octylpbthalatc 

6 BN 205-99-2 Balm(b )ftUOI'&ll.tbcDe 

6 BN 207..(}8.9 Beo.m{t)ftUOI'8Jitbmc 

6 BN S0-32-1 Deom(a)pyrelle 

6 BN 193-39-S ludeno<l,2,3-cd)pyrellc 

6 BN 53-70-3 Dibc:rml( a.b )authralleoe 

6 BN 191-2~ Benzo(g,h,i)peryiCIIIC 

ARICOC #: 'on l'i 
SOO#~ b..,.._.,~ 

Min. 
TCL 

RF 

IY 0.70 f./As 
7 0.01 \/ 
v 0.01 ,/ 
i../ 0.70 .tJ" 
,J 0.70 v 
lv 0.71) J 
-../ 0.50 v 
v 0.40 v 

I\/ 0.50 IV~ 

Batch #s: ;..o :1 o ) t 
# ofSautoles: J ;L. . 

Call b. 
Call b. 

CCV 
RF RSDI %0 Method LCS 

R' LCS LCSD MS MSD 
B\anb RPD 

>.03 <20%1 20% 0.99 

v v' ../'_ v 
v ,/ 
v J' 
v J 
v v 
v v 
v ../ 
../ ../ ~ 

v J l)q,' I 

-- ---· --- ~ - - - - - -- - ---~·-

s - Rec: __ __~:over: Outl' - ··-·---- -

Sample SMC'l SMC2 SMC3 SMC4 SMC5 SMC8 SMC7 sa~~ce· Comments: 

lt=d ---1--.. 

-vi:'~CJwl -t--. 
r--- -1---

r::::::.:- A] 

SMC 4: Pbeao~ (A) 
- - BN) 

SMC S: 2-FIIIOJ'Ill'batol (A) SMC 6:2,4,6-Tn"bromopbcno] (A) 
SUQ ~1 :1 Clii1119Jihliii11Hio4 (It) - Sfoie 8. l;M)ictduwbeiultaitRM"(HN) 

Sample 181 ..... 181-RT 

k\1 
h .. c.u.J. 

IS 1: 1,4-DichlorobcnzcDc>d4 (BN) 
JS4:P~l0(B~ 

lntemal Standard Outliers 

182 ..... 1$2-RT IS3 .. rea --
IS 2: Napltdlaleno-dB (BN) 
ISS: Chry&eao-dl2 (BN) 

183-RT ISW... IS.t-R.T 18 ......... 

rs 3: Ace:~~a~to (BN} 
lS 6: Pa:ykno-dl2 (BN) 

-
181-RT r.a..,.. 

r--

IS 8-RT I 

Page3 of3 

M.s.tr:ix: ~ d 

Field MS Oup. Equip. FJeld 
\\PO RPD 

8\anks 8\anks 

1'!./l.lr' VA- ~ 

I 

" "' 
\. 



High Explosives (SW 846 Method 8330} 

Laboratory Sample IDs: 6 "'1 '< 1 J - 0 0 ? ~ -c I :l Site./Project Q~S S"o.-t ~lkj AR/COCN:~4o~.~...~u6t-i:_'1:_ ____ ..._;__ 

Laboratory: c,Eel- Laboratory Report#: __;:G:._I_"1_1_3 ____ _ 

Methods: El\~'330 

#of Samples:,, b Matrix:--='"'::.::-;,.,:.'-'-----------

,1\.A.A 

Comments: 

Solkb t. aqueou COilVenioa: 

mg I kg • p.g/ g : {()lg/ g) x (wople masa {g} I samplnol. {ml}) x {1 000 ml/lliter)) I Dilutioo Fac;tor • J1i 11 Reviewed By: ,g;:;= ?3;::r= ~~ Date: I'<='/ 'FJ'fo ) 

R.1'7 



PCBa (SW 846 - Method 8082) 
Site/Project: OS'S S"or \ $"a.op\~~ AR/COC#: 4056 ,'1 Laboratory Sample IDs: b7413-007 .). -o1 :2 

Laboratory: C, E: l. SDG #: ~ 1't,:) 

Methods: ~lis~ ffl. (pC..f.») 

# of Samples: b . Matrix: .C.b I I Batch #s: ?,-0 3o I 5 

T CCV LCS MS Field I 
Callb Method Equip. ~I CAS# Name c Jnten:ept R801~ %0 Blanb LCS LCSD RPD MS MSD RPD Dup. Blllnb Blanks 

.L 1 
20"/o 

.....__ RPD 
<20%10.99 20"A. 200,{, 

12674-11-2 Aroclor-1 016 /1/Ac- ,./ v / ~ /1/~ IV .A 

11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 / 

53469-21-9 Aroclor-1242 v 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 t/ 
11096-82-5 Aroclor-1260 II t _v t./ II v' tv-4- NA ./ ./ v 1/ .. v • 

Sample SMC SMCRT Sample SMC SMCRT 
I %REC %REC 
Comments: 
(D~Ic.. -¢0~ ct...1. S)<' ~ \.,.~ c.u.-c. --1,1.. 

At I ~lo\f-}..""-"' ~· 

P«~~ 

Confirmation 

Sample CAS I RPD>25% Sample CASt# RPD>25% 

1\-'l\ . r---_ 
[).,, r... .1 -- r---._ 

-=--- ~ 
- --- -1-..------------ -~ --- --------------- ----- ---·-- ~- --

Reviewed By: g;=: -=*'.....?:.¢;; . Date: II 1/ t/o J. 

R-?' 



Inorganic M•ls 
Site/Project: p~ So it 5""1 t~,. ARICOC #: ---'=o~~"'""o '1_'1_.__ ____ ~ Labocatoty Sample IDs: 6 1~71-001 ~ -oo 
Laboratory: 6 f:t. SDG #; (, 1 '(I 3 

Methods: &toK>!,c.;.cJ"~, £:1'~'7'11t..t(w,.\.A-) 

#ofSamples: --'---- _1_ __ _ __ Matrix: .Soc I Batch#s: -~'l~lt__l)-03~ --
CAS II 

QC Element 

Analyte .Medlod LCSD ~ MSO Rep. ICS Serial Field Eq_llip. FJeld 
TAL lCV CCV lC~\ 't~?J Blaakt LCS LCSD RPD 

MS MSD RPD RPD AB DUa- D•p. Blub BlaJika 
{IPJJt. doll. RPD 

742.9-90-S Al 7 
1448-39-l.Ba ::/ 7 v " / v J .1\.Mr:: _&tA ¥_ -~ .IV.CI -~ ;;? ·y AA.A -AL-4- ..v.d 

744o.41-7 Be ~·mot.,; 

7~9C1l ..,/ / v/ v ../ ,b v MAr .M4 v /Vl'.:lr !VA .1\JA- ~ -::v+ AM- J\1~ AJ.k 
7440-70-2 Ca 
744047-JCr v t/ v .- _,..... \/ 7 ~ MA J Adr "''A 

~· .7 A..v'l. AA-· JU.6- ..u!A. 

7440-48-4 Co . 
7«0-SO..SCu 
7439-i!¥-6 Fe 
7439~5-«Mi 
'7439-96-S Mn 
7 440.0.2-0 Ni 
7440-09-7K 
'7440-22-4h ../ ,/ ,/ 1/ ..L v ..7 ~ .M.~ .V'" 1\1~ LL!/J. A~ ._;;;... ,v..A,.. 

~ )\* ..vi\. 
7440-23-5 Na 
7440-62-l.V 
?#Ckl6-6Z11 

I 

7<&39-92-1 Ph v 1/ vr V'"' ./ \/ ...,/ /lA M4- -..( 1\.114 II) A ,_;;, L/' .v-\ ~ A~A LA I 

7711-C9-28e -v I 1 t. .. (' :\rile.\ I I I I I f ( ,...vV-\ I ~~- I I f 
'7446-31-l.b J '(/ ~ -.l.oi ./ -J, .v- _.y y _t'_ .Y .} \7 -J. ,VI\ ~ -.r J i 
7440-36-{) Sb J 
7440-28-0TI 

I 

7439-97-6 811: ·v v' , v' t/ v ,/ ~ ..vtA\ / IVA I tVA 1\/A Jl...h. ~ .-..--i:. ~ A/A 

CVallideCN 

! 

-- -· .. · .... ..U•+ A.iolll.~t .qaeou coaverstoa: rna 1 kg,. 1 . (( Comments: f!)f'\S ~.c;..,r ~ ,...rt...,.,.._A 
0

..._ _ wt, ~-.AI... ~8 B,- 1181.8) x(sarnplemass{g}/aamplevol.{ml))x( 
@,.M.\ y-wv -r O·r~-;1..,.- \ri Stt, 

s+' tl:\. s-.nt. ~lC ~ '¢ o-.'-'r~il .o-l-- s ···ts - 1\< ...- -.n..., ~p(s • 

}] Jl8 .NA 

Reviewed By: ..g;-- ~ ~~ Date: !!Ia /o ;:2. · 
~ ' 
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General Chemistry 
Site/Project: Q~.5 S_oA >kflb-j AR/COC#:~6~0:....e5:..=b....:l.....:4,___ ____ _ Laboratory SIIIItple IDs: (a I~] J -(X)'") J, -o I 4 

Laboratory: 6 bL SDGII:--li!.~I.!..;Y:!...'1~3~-------
Methods: tAro 196 A r c.rri\ 

1 
~P.As tt Dt :14- Lrc~t w} 

## ofSamples: b Matril{:-.:....KJ·C-1.....---------- Batch #s: ::l.£.)3 66.} . l.a'1 1 J '-1 / )..a4 /o 1 
I 

c 

QCEiement I 
CAS# ~ T ~MS MSD Rep. ICS Serial Fidd Eqgip. Fteld A 1CV CCV ICB CCB Method 

LCS LCSD LCSD MSD OOv- D11p. Blaab Bla•kl I Blaakl R.PO RPD RPD AB 1 L tiOII JU>D 

Gr .y{, , ...... v ~v / "" t/ v N"tA;_ A/A / J./Jr ANt tv4 (1jA AlA- IV4 !V..1, A./A-

J 
I 

1:;2 1 I j J 
I 

~~\ v v ..._,/' v v/ ;vir IUA v AA.t !VA- ,v4_ 0.J IV +' ~ r-
tl!ltfll,j: :I 

I 

Comments: (i)M& ..-~ · f.r C..,.o~-6 ~........J..- --. fAJt.. ~-f.._ ~ ,,._:~ ... --.h:. ~- o--~1'\v.. ~t>(; • /l.dr r j.)<JJ- At If,~ '>4 

Reviewed By: .zs::: -:;,:--- ~.,;t=: Date: r 1 I 1 t /o-z 



Radiochemistry 
Site/Project: 0 S S S.,-1 ~~~ ARICOC #: 6 0 56 "1 ~ Laboratory Sample IDs: _lLb 1:._'tLIL]~...V.:..0~1!.....-JllJ..L:-o~lc_) _________ _ 

~~ 6tt SDG#:~'~'~Y~I~J~------------ --------------------------------------------
Methods: f;{l~ '"t06,o(Gr-0s.s,.t. IP.) • 
#ofSamples:_ 6 Matrix: >v: I Batch#s: ~:J..0~1:.J!~~~c..!)~------'------------------

QC Element 
Analyte Metboc1 Rep Eqaip. Field Field Sample Sample 

Blaaks LCS MS RElt Blaaks Dap. 
Blailks ID 

Isotope ISffrace ID 
Isotope ISffi'IICe 

RER 
Criteria u 20".4 25% <1.0 u <1.0 u S0-105 50-105 
H3 ~-

A 
U·23S ;'\/.....,. .. ~ 
U·234 ~ 
U-235/-236 ~ 
Th-232 ~ 
Th-228 ~ 
ITh-230 "'--. 
IPu-239/-240 " Gross Alpha ~ c/ v v' ~ MA Al-'t ............. 
!Nonvolatile Beta v v v v IV-\- ~ ...v'A ........... 
Ra-226 ......... 

Ra-228 .......... . 
Ni-63 ' 
Gamma Spec. Am·24 1 ............ 
Gamma~ Cs-137 '-..... 
Gamma ~pee. Co-60 

.' 

.~ --....uat-~rt.~'" 
Parameter Method Typical Tracer Typical Carrier i Comments: 
Iso-U Alpha spec. U-232 NA 
Iso-Pu AlJ!h~ spec. Pu-242 NA 
Jso.Th Alpha ,51)ee. . Th-229 NA I 

Am-241 Alpha spec. Am-242 NA I 

Sr-90 Beta y ingrowth NA ! 

Ni-63 Beta NA Nib)TICP I 

Ra-226 Deamination NA NA _i 
Ra-226 Alpha spec. Ba-133 or Ra-225 NA I 

Ra-228 Gamma spec. Ba-133 NA ___ J 
Gamma spec. LCS contains: Am-241, Cs-137, and Ctr60 

Review~ By: .;;?;: ?"7-- ;:p="---<:: 
;Jr' 

Date: it/It /a.l 

D t.C 



Project Leader _c_o_LL_IN_s _____ _ 

Contract Verification Review (CVR) 

Project Name .. DSS SOIL SAMPLING 

ARJCOC No. 605874 ----------------- Analytical Lab _G_a ______________ _ 

In the b\bles below, mark any Information that Is missing or incorrect and give an explanation. 

I•V rvrfill~~~ ~~~~&. arn.1 '-'11GIIll Ul "-'~I.UUY ,-,c:RorUrV CIIIV ~~_-Ill IIIIUIII.fCIU\.111 

Une Com>lete? 
No. Item Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X. 
1.2 Container type( a) correct for anatvses requested X 
1.3 Semple volume adequate for# and types of a requested X 
1.4 Preservative correct for analvaes requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sampte number(&) provided and SNL sample. number(s) cross X 

referenced and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

-·- • w --··-· ---·-·-· y • ,yJ.I'v',. 

Line Complete? 
No. Item Yes No 

2.1 Data reviewed Skll\ature X 
2.2 Method reference number( a) complete and correct X 
2.3 QC analYSis and acceotance limb orovlded (MB, LCS, Replicate) X 
2.4 Matrix soikelmatrlx Sliike duPlicate data provided Cif requested) X 
2.5 Detection llmlts Df'Ovided• PQL and MDL {or tDL), MDA and Lc X 
2.6 QC batch numbers provided X 
2.7 OUution factots orovlded and all dilution levels reported X 
2.8 Data in 1iate units and using correct significant figures X 
2.9 Radiochemistry analyaia uncertainty (2 sigma error} and tracer recovery X 

(If applicable) reparted 
2.10 Narrative· provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual aualifiers DrOVided X 
2.14 All r8Quested fltSUit and TIC (if 1'9Quested) data provided X 

Case No. 7223_02.03.02 

SOG No. 67473 ---------------------

Resolved? 
If no, explain Yes No 

I 
I 

i 

·------

Resolved? 
If no, exolaln Yes No 

! 

I 

~ I 

I 



Contract Verification Review (Continued) 

w.U UCIIA '-IUCIIILY l.o"CIIUCIUUII 

Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the mabix and meet contract specified or project- X 
specific requirements? lnorganlcs and metals reported as ppm (mglliter or mgiKg)? 
Tritium reporb!!td in plcocuries per liter with percent moisture for soit samples? Units 
consistent between QC -' and samPle data 

3.2 Quantltation limit met for all samples X 

3.3 Accuracy X 
a) laboratory control samp_les accu_n~gy ,~ ~ and met for all samJ,>Ies 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

i 
chromatography technique / i 

c) Matrix spike recovery data reported and met X j 
3.4 Precision X RPD FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 

a) Replicate sample precision reported and met for all inorganic and radiochemistry I 

samples 
b) Matrix spike duplicate RPO data reported and met for all organic samples X 

3.5 Blank data X 
a) Method or reagent blank data reported and met for all samples 

b) Sampling btank (e.g., field, trip, and equipment) data reported and met X 

3.6 Contractual quafifiers provided: • J•- estimated quantity; 8 8"-analyte found in method X 
blank above the MDL for organic or above the POL for inorganic; ·u·- analyte 
undetected (results are below the MDL, IDL, or MDA (radiochemical)); •H" -analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta X 
I 

3.8 Narrative Included, correct. and complete X 

3.9 Second cotumn confinnation data provided for methods 8330 (high explosives) and X 

8082 (pesticldestPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments I 

4.1 GCIMS (8260, 8270, etc.) 
a) 12--hour tune check provided X 

:' 

b) Initial callbfation provided X 

c) Continuing calibration provided X 
I 

... 
d) Internal standard perfonnance data provided X 

e) Instrument run logs provided X 

I 
4.2 GCIHPLC (8330 and 8010 and 8082) 

l a} Initial calibration provided X 

! 

b) Continuing calibration provided X . 

c) Instrument run logs provided X 
) 

4.31norganlcs (metals) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run togs provided X J ------------ ---- - -- ---- ----

,: 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sampfe/F~n No. Analysis Problems/Comments/Resolutions 

All ·8330 TECHNICAL NARRATIVE INCORRECTLY STATES ntAT LCS FAILED RECOVERY UMITS 

/ 

I 
! 

' ·' 
-~ -- ----·-· -- -- ·--- -- --- ---

Were deficiencies unresolved? IJI-@ • No 

Based on the review, this data package is complete. ..,. Yes -..G> 
If no, provide: nonconfonnance report or correction request number 514§ and date correction request was submitted:- 12-2g..2002 

Reviewed by: \ 0 I e~ A_p._, Date: 1Q..29c2002 Closed by: w ' £> S\ Sl9 wJtDate: \ \ ) 4\ oA.. 
• I 



Internal Lab 

Batch No. 
Dept No./Mail SlOp: 

NJ ·"lment6 
·1 of 1 

CONTRACT LABORATORY 
,4/, / J ANALYSIS REQUEST AND CHAIN OF CUSTODY 

/ J4t' SMO Use 

Page _Lot:?: 

ARICOC 605674 
613511DA9 Dale Samples Shipped: ProJ8c;trrask No.:~_#7223.~2.03.02 0 Wasta Chlnctertzatlon 
~ &11deot: CameriWayblll No. SMO Authorization:~ -Send preliminary/copy report to: ProjectiTask Manager: 

Project Name: 
Record Centar Code; 

logbook Ref. No.: 

DSS soil aampli Lab Contact: Conll'act #: PO 21671 
ER/1295/DSS/DAT Lab Destination: ~FIJ ,~N) 1 fl'l,~ tP/ll)tf14 D Released by COC No.:. _____ ...., 

ER 090 suo Contati!Phane; Pam Pulssanl/505-844-3185 (., j.::0="':..!V:.:•::IId:::iltlo:n::.;Requ:=:~!:::::lred::.:.. ____ ~:---l 
SeNice Order No. CF032..() Send Report to SMQ: Wendy Palenclal505-844-132 Bill To:Sandla NallonallAbs (Accounts Payable) · 

Location Techlvea 
Bul~ 6720-6743 Room 

S~le No.-Fraction 
ER Sample 10 or 

Sample Location Detail 

Sample 
Team 
Members 

A:;> 
1.ReUnqulshed tii/~7L..::ifi/..-~~ 

1. Received by ~ f.i.. <..,// 
2.Rellnquished~~" y· -~ 
2. RecelvedtJY ~~ "'" ~ 
3.Rellnquished by 
3. Received by 

~ ..... 
~-=-4..,_ .... 

r~' 11'14, -

Org. e,: {/i("Date q Jlf /)7flffl8 / t7} <J 
Org.ZJ't? Date q //t1ffJ1TJme If? 70 
om~l~ZDaleqW~~~·III< 
Olg.~ --Date ~t• "I Time 

Org. Oate Jlme 
Org. Data nme 

Preserv-
Volume alive 

4oz 4c 

4oz 4c 

---
.. 

•-- I .: 

.. 
I -- I --- • I 

*Please list as separ.te report. 

4.Relinquished by Org. 

4. Received by Org. 

5.Rellnqulshed by Org. 

5. Received by Org. 

6.Rellnqulshed by Org. 

6. Received by -~· 

Date 

Date 
Date 

Date 
Date 

Date 

Time 

Time 
Tune 
Time 
Time 

Time 

Lab Sample 
ID 

Lab Use· 



OFF-SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 

) 



ANNEX 8 
Risk Assessment 
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RISK ASSESSMENT FOR DSS SITE 1111 8/26/2003 

DSS SITE 1111: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1111 , Building 6720 Seepage Pit, Operable Unit 
(OU) 1295, at Sandia National Laboratories/New Mexico (SNUNM), consisted of one seepage 
pit located on the north side of Building 6720. The site is located in the northern portion of 
SNUNM Technical Area (TA)-111 on federally owned land controlled by Kirtland Air Force Base 
(KAFB) and leased to the U.S. Department of Energy (DOE). Available information indicates 
that Building 6720 was constructed in 1959 (SNUNM March 2003), and it is assumed that the 
seepage pit was constructed at this time. The Building 6720 seepage pit was removed from 
service in June 1991 with the construction of the TA-111 sanitary sewer system (Jones June 
1991 ), and it is assumed that the seepage pit had been abandoned by then. In March 2002, a 
backhoe was used to physically locate the 5-foot-diameter corrugated metal seepage pit. 

Environmental concerns about DSS Site 1111 are based upon the potential for the release of 
constituents of concern (COGs) in effluent discharged to the environment via the seepage pit. 
Because operational records were not available, the investigation was planned to be consistent 
with other DSS site investigations and to sample for the most commonly anticipated COGs 
found at similar facilities. 

No springs or perennial surface-water bodies are located within two miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat. During most rainfall events, precipitation quickly infiltrates 
the soil at DSS Site 1111. However, 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 (SNUNM March 1996). Most of the area immediately around 
DSS Site 1111 is unpaved with some native vegetation, and no storm sewers are used to direct 
surface water away from the site. 

DSS Site 1111 lies at an average elevation of approximately 5,372 feet above mean sea level. 
A major drainage feature in the vicinity of the site is the Arroyo del Coyote, which is located 
approximately 1.6 miles east of the site. Depth to the regional aquifer is approximately 467 feet 
below ground surface (bgs). The nearest groundwater monitoring wells are those installed 
in TA-V. These wells (TAV-MW5 and MWL-MW6) are located approximately 2,000 and 
2,400 feet east and south of the site, respectively. The nearest production wells are northwest 
of the site and include KAFB-4 and KAFB-7, which are approximately 2.6 and 3.3 miles away, 
respectively. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (OU 1295 SAP) 
(SNUNM October 1999), and the follow-on "Field Implementation Plan [FIP], Characterization 
of Non-Environmental Restoration Drain and Septic Systems" (OU _1295 FIP) (SNUNM 

AU8.03/WP/SNL03:rs5357 B-1 840858.01 08/28103 1 0:31 AM 



RISK ASSESSMENT FOR DSS SITE 1111 8/26/2003 

November 2001) identified the site-specific sample locations, sample depths, sampling 
procedures, and analytical requirements for this and many other DSS sites. The DQOs outlined 
the Quality Assurance (QA)/Quality Control (QC) requirements necessary for producing 
defensible analytical data suitable for risk-assessment purposes. The baseline sampling 
conducted at DSS Site 1111 was designed to: 

• Determine whether hazardous waste or hazardous constituents were ever 
released at the site. 

• Characterize the nature and extent of any releases. 

• Provide analytical data of sufficient quality to support risk assessments. 

Table 1 summarizes the rationale for determining the sampling locations at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1111 
Sampling 

Areas Potential COC Source 
Soil beneath the Effluent discharged to 
seepage pit the environment from 

the seepage pit 

COC =Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA =Not applicable. 

Number of Sample 
Sampling Density 
Locations ( samples/acr~ 

1 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from the 
seepage pit 

Soil samples were collected from one location at DSS Site 1111. The samples were collected 
with a Geoprobe ™ from two 3-foot-long sampling intervals at the boring location. Seepage pit 
sampling intervals started at 10 and 15 feet bgs in the seepage pit boring. The soil samples 
were collected using the same procedures utilized at numerous other OU 1295 sites, and in 
accordance with procedures described in the OU 1295 SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001 ). Table 2 summarizes the types of confirmatory and QA/QC samples 
collected at the site, and the laboratories that performed the analyses. 

The DSS Site 1111 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]) and the 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and some of the data quality requirements from the OU 1295 SAP and 
FIP. 
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Table 2 
Number of Confirmatory Soil Samples Collected from DSS Site 1111 

Sample T_ype VOCs 
Confirmatory 2 
Duplicates 0 
EBs and TBs (VOCs only) 1 
Total SamQies 3 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
0 
0 
2 

GEL 

= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 

PCBs 
2 
0 
0 
2 

GEL 

DSS 
EB. 
GEL 
HE 
PCB 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

RCRA Hexavalent 
HE Metals Chromium Cyanide 
2 2 2 2 
0 0 0 0 
0 0 0 0 
2 2 2 2 

GEL GEL GEL GEL 

Gamma 
Spectroscopy 
Radionuclides 

2 
0 
0 
2 

RPSD 
-

Gross 
Alpha/ 
Beta 

Activity 
2 
0 
0 
2 

GEL 

~ 
Cll 
~ 
> 
Cll 

~ 
Cll 
Cll 

~ 
"T1 

~ 
tj 
Cll 
Cll 
Cll 
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Table 3 
Summary of Data Quality Requirements 

Analytical 
Methoda Data Quality Level GEL RPSD 

VOCs Defensible 2 samples None 
EPA Method 8260 
SVOCs Defensible 2 samples None 
EPA Method 8270 
PCBs Defensible 2 samples None 
EPA Method 8082 
HE Compounds Defensible 2 samples None 
EPA Method 8330 
RCRA metals Defensible 2 samples None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 2 samples None 
EPA Method 7196A 
Total Cyanide Defensible 2 samples None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 samples 
Radionuclides 
Gross Alpha/Beta Activity Defensible 2 samples None 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
GEL =General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA =Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

The QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of one trip blank (for VOCs only). No significant QA/QC problems were identified in 
this QA/QC sample. 

All of the baseline soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from GEL were reviewed according to SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1111 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No, RPSD-02-11, Issue No. 02 (SNUNM July 1996). The gamma-spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DOOs have 
been fulfilled. 
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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1111 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the OU 1295 SAP and FIP identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for DSS Site 1111 , which is presented 
in Section 4.0 of the associated NFA proposal. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1111 were evaluated using_ laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and any potential degradation products at DSS Site 1111. 

111.3 Rate of Contaminant Migration 

It has been assumed that the seepage pit at DSS Site 1111 was deactivated in 1991 , when the 
City of Albuquerque sanitary sewer system was extended into TA-111. The migration rate of 
COCs that may have been introduced into the subsurface via the seepage pit at this site was 
dependent upon the volume of aqueous effluent discharged to the environment from this 
system when it was operational. Any migration of COCs from this site after use of the seepage 
pit was discontinued has been predominantly dependent upon precipitation, although it is highly 
unlikely that sufficient precipitation has fallen on the site to reach the depth at which COCs may 
have been discharged to the subsurface from this system. Analytical data generated from the 
soil sampling conducted at the site are adequate to characterize the rate of COC migration at 
DSS Site 1111. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath 
release point (seepage pit) at the site to assess whether releases of effluent from the seepage 
pit caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 1 0 and 15 feet beneath 
the seepage pi!. Sampling intervals started at the depths at which effluent discharged from the 
seepage pit would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators, and has 
been used at numerous DSS sites at SNUNM. The baseline soil samples are considered to be 
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representative of the soil potentially contaminated with the COCs at this site, and are sufficient 
to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1111 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological COCs for which samples were analyzed. When 
the detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organic 
compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients such as iron, magnesium, 
calcium, potassium, and sodium were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological COCs for the human health risk assessment at DSS Site 1111 ; 
Table 51ists radiological COCs for the human health risk assessment. All samples were 
collected at depths greater than 5 feet bgs; therefore, evaluation of ecological risk was not 
performed. All tables show the associated SNUNM maximum background concentration values 
(Dinwiddie September 1997). Section Vl.4 provides discussion of Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1111 occurred in the subsurface soil as a result of 
the discharge of waste water from Building 6720 to the seepage pit. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point. However, because waste 
water was discharged to the subsurface, soil, wind, and surface water are considered to be of 
low significance as transport mechanisms at this site. 

Water at DSS Site 1111 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]) that will either evaporate at or near the point of contact, infiltrate into the soil, or form 
runoff. Infiltration at the site is enhanced by the sandy texture of the soil. However, because it 
is estimated that 95 to 99 percent of the annual precipitation in this area is lost through 
evapotranspiration, the depth of percolation of water into the soil is limited, and the potential for 
further downward movement of COCs through leaching is low. Because depth to groundwater 
at the site is approximately 467 feet bgs, the potential for COGs to reach groundwater through 
the unsaturated zone above the water table is extremely low. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1111 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM 

Concentration Concentration Background BCF 
coc (mg/kg) (mg/kg)8 Screening Value? (maximum aquatic) 

Inorganic 
Arsenic 3.43 4.4 Yes 44c 

Barium 85.5 214 Yes 170d 
Cadmium 0.226 J 0.9 Yes 64C 

Chromium, total 10.8 15.9 Yes 16C 

Chromium VI 0.026651 1 Yes 16C 

Cyanide 0.020951 NC Unknown NC 
Lead 5.33 11.8 Yes 49c 
Mercury 0.00398 J <0.1 Unknown 5,500C 
Selenium 0.368 J <1 Unknown 8009 
Silver 0.043351 <1 Unknown 0.5c 

Organic 
2-Butanone 1 0.00822 l NA 1 NA l 1e 
--

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, Southwest Supergroup. 
bNMED March 1998. 
cyanicak March 1997. 
dNeumann 1976. 
eHoward 1990. 
1Parameter was not detected. Concentration is one-half the detection limit. 
9Callahan et al. 1979. 

Log K0 w 
(for organic 

COCs) 

-
-
-
-
-
-
-
-
-
-

l 0.2~=- __l 

Bioaccumulator?b 
(BCF>40, 

Log K0 w>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 

BCF = Bioconcentration factor. 
COG =Constituent of concern. 

= Logarithm (base 1 0). SNUNM = Sandia National Laboratories/ 
New Mexico. 

DSS = Drain and Septic Systems. 

Log 
mg/kg 
NA 
NC 
NMED 

= Milligram(s) per kilogram. 
= Not applicable. = Information not available. 

J = Concentration is an estimate. 
Kow = Octanol-water partition coefficient. 

=Not calculated. 
= New Mexico Environment 

Department. 
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.Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1111 with Comparison to the Associated SNLJNM 

Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum SNUNM Equal to the Applicable 
Activity Background Activity SNUNM Background BCF 

coc (pCi/g) (pCi/g)a Screening_ Value? (maximum aquatic) 
Cs-137 ND (0.025) 0.079 Yes 
Th-232 0.62 1.01 Yes 
U-235 NO (0.205) 0.16 No 
U-238 0.67 1.4 Yes 

--------- ··-·- ··-··--- --

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
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COCs can enter the food chain through uptake by plant roots. COGs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, COCs can be transported from 
the site by the movements of the organisms that contain them, or by other surficial transport 
mechanisms. However, because DSS Site 1111 occupies only a very small area (less than 
1 acre) with limited vegetative cover, food chain transport is expected to be of low significance 
at this site. 

COCs at DSS Site 1111 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and nonradiological analytes. The nonradiological COGs 
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 selena
amino acids in plants). Radiological COGs will undergo decay to stable isotopes or radioactive 
daughter elements. However, because of the long half-life of the radiological COG (U-235), the 
aridity of the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms is expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COG at DSS Site 1111 is 2-butanone. Organic compounds 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 due to plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of its volatility, 
2-butanone may be lost through volatilization, with subsequent degradation in the air. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1111. COGs 
at this site include organic analytes, as well as radiological and nonradiological inorganic 
analytes. For the reasons detailed above, wind and biota are considered to be of low 
significance as potential transport mechanisms at this site. Surface water may be of moderate 
significance. Significant leaching in the subsurface soil is unlikely, and leaching into the 
groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low and loss through decay of the radiological GOC is insignificant because of its 
long half-life. For the organic COG, loss through volatilization and eventual degradation may be 
of moderate significance. 

Table 6 
Summary of Fate and Transport at DSS Site 1111 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS =Drain and .Septic Systems. 
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VI. Human Health Risk Assessment 

V1.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screeninQ procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

Ste~=>_7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1111. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1111 has been designated with a future land use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered in the pathway analysis. Because of the 
location and the characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonraqiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to groundwater are considered. Depth to groundwater at DSS 
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Site 1111 is 467 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1111. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inoestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

Vl.4 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 below. 

V1.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Sections V1.6.2 and V1.7. Only the COCs 
that were detected above the corresponding SNUNM maximum background screening levels or 
did not have either a quantifiable or a calculated background screening level were considered in 
further risk assessment analyses. 

For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not ·exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1111 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, four constituents do not have quantified 
background screening concentrations. One constituent was an organic compound that does 
not have a corresponding background screening value. 

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than its 
background value. 
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Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 and 8 list the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for nonradiological COGs in Table 7 
were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the Health 
Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000). Dose 
conversion factors (DCFs) used in determining the excess TEDE values for radiological COGs 
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 Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination 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 ~xposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for industrial and residential land use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 

Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario are also presented. 
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Table 7 
Toxicological Parameter Values for DSS Site 1111 Nonradiological COCs 

Rf00 RfDinh SF0 SFinh 

coc (mg/kg-d) Confidence8 (m!Vka-dl Confidence8 (malka-day) 11 (mglkg-day)11 

Inorganic .· 
Cyanide 2E-2c M - - -
Mercury 3E-46 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3C L - - -
Org_anic 
2-Butanone 6E-1c L 2.9E-1C L L I: -

--- ---------· --------~-

8Confidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D = Not classifiable as to human carcinogenicity. 
c-roxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
6Toxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal adsorption coefficient. 
COC =Constituent of concern. 
DSS 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-day)-1 

NMED 

RfDinh 
RfD0 

SFinh 
SF0 

= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram per day. 
= Per milligram per kilogram per day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Information not available. 

-
-
-
-

-

Cancer Classb 

D 
D 
D 
D 

D 

-

ABS 

0.1d 
0.01d 
0.01d 
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0.1d 
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TableS 
Radiological Toxicological Parameter Values for DSS Site 1111 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) _{1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu 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-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1 /pCi = One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SFev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF0 =Oral (ingestion) slope factor. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1111 nonradiological COGs and no estimated 
excess cancer risk for the designated industrial land use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradiological COGs. Table 10 shows neither a quantifiable HI nor an estimated excess 
cancer risk for the designated industrial land use scenario. 

Contribution from the direct gamma exposure pathway is included for the radiological COGs. 
For the industrial land use scenario, a TEDE was calculated that results in an incremental 
TEDE of 1.4E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in OSWER 
[Office of Solid Waste and Emergency Response] Directive No. 9200.4-18 (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 DSS Site 1111 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 1 .3E-7. 

For the residential land use scenario nonradiological COGs, the HI is 0.00 and there is no 
estimated excess cancer risk (Table 9). The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1 ). Table 10 
shows that for the DSS Site 1111 associated background constituents, there is no quantifiable 
HI or estimated excess cancer risk. 
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Table 9 
Risk Assessment Values for DSS Site 1111 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Cyanide 0.0209Sb 0.00 - 0.00 -
Mercury 0.00398 J 0.00 - 0.00 -
Selenium 0.368 J 0.00 - 0.00 -
Silver 0.0433Sb 0.00 - 0.00 -
Organic 
2-Butanone 0.00822 0.00 - 0.00 -

Total 0.00 - 0.00 -
aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J = Concentration is an estimate. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 
Risk Assessment Values for DSS Site 1111 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
a Dinwiddie September 1997, Southwest Supergroup. 
bEPA 1989. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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Cancer 
Risk 
-
-
-
-
-

Residential Land Use 
Scenariob 

Hazard Cancer 
I 

Index Risk 
- -
- -
- -
- -
- -
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For the radiological COCs, the incremental TEDE for the residential land use scenario is 3.7E-2 
mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM February 1998) 
for a complete loss of institutional controls (residential land use in this case); the calculated 
dose value for DSS Site 1111 for the residential land use scenario is well below this guideline. 
Consequently, DSS Site 1111 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 3.7E-7. The excess cancer risk from the 
nonradiological COCs and the radiological COCs should be summed to provide risk estimates 
for persons exposed to both types of carcinogenic contaminants, as noted on OSWER Directive 
NO. 9200-4-18 "Establishment of qeanup Levels for Comprehensive Environmental Response, 
Compensation, and Liability Act Sites with Radioactive Contamination" (EPA 1997b). This 
summation is tabulated in Section V1.9, "Summary." 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. 

For the nonradiological COCs under the industrial land use scenario, the HI is 0.00, which is 
lower than the numerical guideline of 1 suggested in the RAGS (EPA 1989). There is no 
quantifiable excess cancer risk. NMED guidance states that cumulative excess lifetime cancer 
risk must be less than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is 
below the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both industrial and 
residential land use scenarios. Assuming the industrial land use scenario, there is neither a 
quantifiable HI nor an estimated excess cancer risk for nonradiological COCs. 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 may therefore appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantifiable background screening values are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and there is no 
incremental estimated excess cancer risk for the industrial land use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering an industrial land use scenario. 

For the radiological COCs under the industrial land use scenario, the incremental TEDE is 
1.4E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 1.3E-7. 

The calculated HI for the nonradiological COCs for the residential land use scenario is 0.00, 
which is below the numerical guidance. There is no quantifiable excess cancer risk. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is below suggested acceptable risk 
value. For background concentrations of the nonradiological COCs, there is neither a 
quantifiable Hl.nor an estimated excess cancer risk. The incremental HI is 0.00 and there is 
no incremental cancer risk for the residential land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs considering a 
residential land use scenario. 
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The incremental TEDE from the radiological components under a residential land use scenario 
is 3.7E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 3.7E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1111 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the OU 1295 SAP (SNUNM 
October 1999} and FIP (SNUNM November 2001 ), and the DQOs contained in these two 
documents are appropriate for use in risk assessments. The data from soil samples collected 
at effluent release point are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DOOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at DSS Site 1111. 

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. Because the COCs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), and the T~chnical Background Document for Development of Soil Screening 
Levels (NMED December 2000). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, 2002b, 2002c). Because of 
the conservative nature of the RME approach, uncertainties in toxicological values are not 
expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under both the industrial and residential land use scenarios in established numerical 
guidance. 

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land use scenarios are within guidelines and represent 
only a small fraction of the estimated 360 mrem/yr received by the average U.S. population 
(NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is considered not 
si~nificant with respect to the conclusion reached. 
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V1.9 Summary 

DSS Site 1111 contains identified COGs consisting of some 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land use scenario, the HI (0.00) is significantly 
less than the accepted numerical guidance from the EPA. There is no quantifiable estimated 
excess cancer risk; 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 HI is 
0.00, and there was no incremental excess cancer risk for the industrial land use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the industrial land 
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. There is no quantifiable estimated excess 
cancer risk. Thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for a residential land use scenario (Bearzi January 2001 ). The incremental HI is 0.00, 
and there is no incremental excess cancer risk for the residential land use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land 
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COGs are 
much lower than EPA guidance values; the estimated TEDE is 1.4E-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 incremental estimated cancer risk value is 1.3E-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 3.7E-2 mrem/yr with an 
associated risk of 3.7E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1111 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 11 below: 

Table 11 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 1.3E-7 1.3E-7 
Residential 0.0 3.7E-7 3.7E-7 
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Uncertainties associated with the calculations are considered small relative to the conservatism 
of risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk to 
human health under both the industrial and residential land use scenario. 

VII. Ecological Risk Assessment 

Vl1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1111. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c}. The current 
methodology is tiered and contains an initial seeping assessment, which is followed by a more 
detailed risk assessment if warranted by the results of the seeping assessment. Initial 
components of the 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 seeping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents assoc.iated 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 seeping risk-management decision (Section Vl1.2.4} involves summarizing the 
seeping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vl1.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1111 are located at depths greater than 
5 feet bgs. Therefore, no complete ecological exposure pathways exist at this site and no 
COGs are considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated. 

Vl1.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and 
biota (food chain uptake) are expected to be of low significance as transport mechanisms for 
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COPECs at this site. Degradation, transformation, and radiological decay of the COPECs also 
are expected to be of low significance. 

Vl1.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways are not associated with COGs at this site; therefore, no COPECs 
exist at the site. As a consequence, a more detailed risk assessment was not deemed 
necessary to predict the potential level of ecological risk associated with the site. 

VIII. References 

Baker, D.A., and J.K. Soldat, 1992. "Methods for Estimating Doses to Organisms from 
Radioactive Materials Released into the Aquatic Environment," PNL-8150, Pacific Northwest 
Laboratory, Richland, Washington. 

Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to RCRA
Regulated Facilities, "Risk-Based Screening Levels for RCRA Corrective Action Sites in New 
Mexico," Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe, New 
Mexico. January 23, 2001. 

Callahan, M.A., M.W. Slimak, N.W. Gabel, I.P. May, C.F. Fowler, J.R. Freed, P. Jennings, 
R.L. Durfee, F.C. Whitmore, B. Maestri, W.R. Mabey, B.A. Holt, and C. Gould, 1979. "Water
Related Environmental Fate of 129 Priority Pollutants," EPA-440/4-79-029, Office of Water and 
Waste Management, Office of Water Planning and Standards, U.S. Environmental Protection 
Agency, Washington, D.C. 

Dinwiddie, R.S. (New Mexico Environment Department), September 1997. Letter to M.J. 
Zamorski (U.S. Department of Energy), "Request for Supplemental Information: Background 
Concentrations Report, SNUKAFB." September 24, 1997. 

DOE, see U.S. Department of Energy. 

EPA, see U.S. Environmental Protection Agency. 

Howard, P.H., 1990. Handbook of Environmental Fate and Exposure Data for Organic 
Chemicals: Volume II Solvents, Lewis Publishers, Inc. Chelsea, Michigan. 

Jones, J. (Sandia National Laboratories/New Mexico), June 1991. Internal Memorandum to 
D. Dionne listing the septic tanks that were removed from service with the construction of the 
Area Ill sanitary sewer system. June 21 , 1991. 

Kocher, D.C. 1983. "Dose-Rate Conversion Factors for External Exposure to Photon Emitters 
in Soil," Health Physics, Vol. 28, pp. 193-205. 

National Council on Radiation Protection and Measurements (NCRP), 1987. "Exposure of the 
Population in the United States and Canada from Natural Background Radiation," NCRP Report 
No. 94, National Council on Radiation Protection and Measurements, Bethesda, Maryland. 

AU8-03/WP/SNL03:rs5357 B-23 840858.01 08/26/0310:31 AM 



RISK ASSESSMENT FOR DSS SITE 1111 8126/2003 

National Oceanic and Atmospheric Administration (NOAA), 1990. Local Climatological Data, 
Annual Summary with Comparative Data, Albuquerque, New Mexico. 

NCRP, see National Council on Radiation Protection and Measurements. 

Neumann, G., 1976. "Concentration Factors for Stable Metals and Radionuclides in Fish, 
Mussels and Crustaceans-A Literature Survey," Report 85-04-24, National Swedish 
Environmental Protection Board. 

New Mexico Environment Department (NMED), March 1998. "Risk-Based Decision Tree 
Description," in New Mexico Environment Department, "RPMP Document Requirement Guide," 
RCRA Permits Management Program, Hazardous and Radioactive Materials Bureau, New 
Mexico Environment Department, Santa Fe, New Mexico. 

New Mexico Environment Department (NMED), December 2000. "Technical Background 
Document for Development of Soil Screening Levels," Hazardous Waste Bureau and Ground 
Water Quality Bureau Voluntary Remediation Program, New Mexico Environment Department, 
Santa Fe, New Mexico. 

NMED, see New Mexico Environment Department. 

NOAA , see National Oceanic and Atmospheric Administration. 

Oak Ridge National Laboratory (ORNL), 2003. "Risk Assessment Information System," 
electronic database maintained by Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

ORNL, see Oak Ridge National Laboratory. 

Sandia National Laboratories/New Mexico (SNUNM), March 1996. "Site-Wide Hydrogeologic 
Characterization Project, Calendar Year 1995 Annual Report," Environmental Restoration 
Project, Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), July 1996. "Laboratory Data Review 
Guidelines," Radiation Protection Sample Diagnostics Procedure No. RPSD-02-11, Issue 
No. 02, Sandia National Laboratories/New Mexico, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), February 1998. "RESRAD Input 
Parameter Assumptions and Justification," Environmental Restoration Project, Sandia National 
Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), October 1999. "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," Sandia 
National Laboratories, Albuquerque, New Mexico, October 19, 1999. 

Sandia National Laboratories/New Mexico (SNUNM), December 1999. "Data Validation 
Procedure for Chemical and Radiochemical Data, Sandia National Laboratories/New Mexico 
Environmental Restoration Project, AOP 00-03," Rev. 0, Sandia National Laboratories, 
Albuquerque, New Mexico. 

AV8-03/WP/SNL03:rs5357 B-24 840858.01 08/26103 10:31 AM 



RISK ASSESSMENT FOR DSS SITE 1111 8/26/2003 

Sandia National Laboratories/New Mexico (SNUNM), November 2001. "Field Implementation 
Plan, Characterization of Non-Environmental Restoration Drain and Septic Systems," Sandia 
National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), March 2003. Database printout provided 
by SNUNM Facilities Engineering showing the year that numerous SNUNM buildings-were 
constructed, Sandia National Laboratories, Albuquerque, New Mexico. 

SNUNM, See Sandia National Laboratories, New Mexico. 

U.S. Department of Energy (DOE), 1988. "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public," DOE/EH-0070, Assistant Secretary for Environment, Safety 
and Health, U.S. Department of Energy, Washington, D.C. 

U.S. Department of Energy (DOE), 1993. "Radiation Protection of the Public and the 
Environment," DOE Order 5400.5, U.S. Department of Energy, Washington, D.C. 

U.S. Department of Energy (DOE), U.S. Air Force, and U.S. Forest Service, September 1995. 
"Workbook: Future Use Management Area 2," prepared by the Future Use Logistics and 
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air 
Force, and the U.S. Forest Service. 

U.S. Environmental Protection Agency (EPA), November 1986. "Test Methods for Evaluating 
Solid Waste," 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA}, 1988. "Federal Guidance Report No. 11, Limiting 
Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors for 
Inhalation, Submersion, and Ingestion," Office of Radiation Programs, U.S. Environmental 
Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1989. "Risk Assessment Guidance for 
Superfund, Vol. 1: Human Health Evaluation Manual," EPA/540-1089/002, Office of Emergency 
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1991. "Risk Assessment Guidance for 
Superfund, Volume 1: Human Health Evaluation Manual (Part B)," Office of Emergen,cy and 
Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997a. "Health Effects Assessment Summary 
Tables (HEAST), FY 1997 Update," EPA-540-R-97-036, Office of Research and Development 
and Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997b. "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive Contamination," OSWER Directive No. 9200.4-18, Office of 
Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 

AU8-03/W P/SNL03:rs5357 B-25 840858.01 08/26/0310:31 AM 



RISK ASSESSMENT FOR DSS SITE 1111 8/26/2003 

U.S. Environmental Protection Agency (EPA), 1997c. "Ecological Risk Assessment Guidance 
for Superfund: Process for Designing and Conducting Ecological Risks," Interim Final, 
U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 2002a. "Region 6 Preliminary Remediation 
Goals (PRGs) 2002," electronic database maintained by Region 6, U.S. Environmental 
Protection Agency, Dallas, Texas. 

U.S. Environmental Protection Agency (EPA), 2002b. "Region 9 Preliminary Remediation 
Goals (PRGs) 2002," electronic database maintained by Region 9, U.S. Environmental 
Protection Agency, San Francisco, California. 

U.S. Environmental Protection Agency (EPA), 2002c. "Risk-Based Concentration Table," 
electronic database maintained by Region 3, U.S. Environmental Protection Agency, 
Philadelphia, Pennsylvania. 

U.S. Environmental Protection Agency (EPA), 2003. Integrated Risk Information System (IRIS) 
electronic database, maintained by the U.S. Environmental Protection Agency, Washington 
D.C. 

Yanicak, S. (Oversight Bureau, Department of Energy, New Mexico Environment Department), 
March 1997. Letter toM. Johansen (DOEIAIP/POC Los Alamos National Laboratory), 
"(Tentative) list of constituents of potential ecological concern (COPECs) which are considered 
to be bioconcentrators and/or biomagnifiers." March 3, 1997. 

Yu, C., A.J. Zielen, J.-J. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang, 
C.O. Loureiro, E. Gnanapragasam, E. Faillace, A. Wallo Ill, W.A. Williams, and H. Peterson, 
1993a. "Manual for Implementing Residual Radioactive Material Guidelines Using RESRAD," 
Version 5.0. Environmental Assessment Division, Argonne National Laboratory, Argonne, 
Illinois. 

Yu, C., C. Loureiro, J.-J. Cheng, L.G. Jones, Y.Y. Wang, Y.P. Chia, and E. Faillace, 1993b. 
"Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil," 
ANUEAIS-8, Argonne National Laboratory, Argonne, Illinois. 

AUB.Q3/WP/SNL03:rs5357 B-26 840858.01 08/26/03 10:31 AM 



RISK ASSESSMENT FOR DSS SITE 1111 

Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

8/26/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995): Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1 . 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

_Q_articulate }_ 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment'' (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), 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 COGs 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 1 E-5 for non radiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. Ar estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED 
I =~·---------------
• BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR =Ingestion rate (mg soiVday) 
CF =Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *IR*EF *ED*(YvFor hEF) 
I =--------------~~~~=-
s BW*AT 

Is =Intake of contaminant from soil inhalation (mg/kg-day) 
C5 =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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D = __::..,S ---------------------

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C5 = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF =Soil to skin adherence factor (mg/cm2) 

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 

8/26/2003 

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): 

where: 

C *IR*EF*ED I = __:.:w _____ _ 

w BW*AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C *K*IR. *EF*ED I = w , 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Um3) 
IR1 =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 chemicals with a Henry's Law constant greater than 1 x1 0·5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summarv 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 350a,b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,5soa.b 25,550a,b 25,ssoa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,950a,b 

(=ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Childa,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical ~pacific 
Particulate Emission Factor (m3fkg) 1.36E9a 1.36E9a 1.36E9a 

Water lng_estion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
_lcm2/day) 3,3ooa 5, 700 Adulta 5,700 Adulta 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency_ 250 day/yr 4 hr/wk for 52 wklyr 
Exp_osure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
lng_estion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,950e 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kq/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997}. 
cEPA Region VI guidance (EPA 1996}. 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (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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National Nuclear Security Administration 
Sandia Site Office 

P .0. Box 5400 
Albuquerque, New Mexico 87185-5400 

DEC 1 7 2003 
CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Building E 
Santa Fe, NM 87505 

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the SWMU Assessment Reports and 
Proposals for No Further Action (NFA) for Drain and Septic Systems (DSS) 
Sites 1009, 1 025~ 1026, 1027, 1033, 1093, 1101, 1105, and 1112 at Sandia 
National Laboratories, New Mexico, EPA ID No. NM589011 0518. Per our 
verbal agreement, the second NMED copy is being sent directly to the 
Albuquerque Group Manager. 

This submittal includes descriptions of the site characterization work, soil 
characterization data, and risk assessments for the nine DSS sites listed above. 
The risk assessments conclude that for these sites (1) there is no significant risk 
to human health under both the industrial and residential land-use scenarios, 
and (2) that there are no ecological risks associated with these sites. 

DOE and Sandia are requesting a determination that these DSS sites are 
acceptable for No Further Action. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Sincerely, 

~ 
Karen L. Boardman 
Manager 

Enclosure 



J Kieling (2) 

cc w/enclosure: 
L. King, EPA, Region 6 (2 copies, via Certified Mail) 
W. Moats, NMED-HWB (via Certified Mail) 
M. Gardipe, SC/ERD 
C. Voorhees, NMED-OB (Santa Fe) 
D. Bierley, DOE-NMED-OB 

cc w/o enclosure: 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNUNM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1 001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/ Hazardous Waste Bureau 
(HWB) regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

• Determine to the degree possible whether each of the 101 systems included on 
the 1996 list was still in existence, or had ever existed. 

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 

• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001 ), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1112: BUILDING 6590 REACTOR SUMP DRYWELL 

2.1 Summary 

The SNUNM ER Project has conducted an assessment of DSS Site 1112, the Building 6590 
reactor sump drywell. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for DSS 
Site 1112. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6590 reactor sump drywell, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment. 

Review and analysis of all relevant data for DSS Site 1112 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1112 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by Criterion 5, which states: 
"The SWMUIAOC [Area of Concern) has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1112 is located in SNUNM Technical Area (TA)-V on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. DSS 
Site 1112 is situated approximately 500 feet southeast of the entrance to TA-V (Figure 2.2.1-1) 
and SNUNM engineering drawings (SNUNM January 1978) indicate that this subsurface 
drywell lies approximately 65 feet north of Building 6590 at a location that is now covered with 
asphalt and concrete (Figure 2.2.1-2). The drawings indicate that this abandoned drywall 
consisted of a 4- by 4- by 4-foot cube of 1.5-inch aggregate, the top and base of which were 
estimated to be 9 and 15 feet, respectively, below ground surface (bgs). This unit was 
connected via a drain pipe to a sump beneath the Sandia Pulsed Reactor (SPR) facility located 
in Building 6590. Information provided by TA-V personnel indicated that the drywall was 
constructed to receive and drain potential atmospheric condensate (water) and hydraulic fluids 
that could potentially leak from equipment under the reactor (Romero July 1992). 

The surface geology at DSS Site 1112 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east 
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of DSS Site 1112, typically consist of a mixture of silts, sands, and gravels that are poorly 
sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 
5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNUNM March 1996). Vegetation in the undeveloped area surrounding TA-V 
primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 0.85 mile northeast of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually 
all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(Thompson and Smith 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,434 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 510 feet (bgs) at the site. 
Groundwater flow is thought to be generally to the west in this area (SNUNM March 2002). The 
nearest production wells to DSS Site 1112 are KAFB-4 and KAFB-11 which are approximately 
2.9 and 3.1 miles northwest and north-northeast from the site, respectively. The nearest 
groundwater monitoring well is TAV-MW1 which is approximately 100 feet north of the site. 

2.2.2 Operational History 

Available information indicates that Building 6590 was constructed in 1961 (SNUNM March 
2003) as the SPR facility, and it is assumed that the drywell was constructed at the same time. 
Because operational records are not available, the investigation of the site was planned to be 
consistent with other DSS site investigations and to sample for the COGs most commonly found 
at similar facilities. 

It is assumed that this drywell was deactivated in the early 1990s, when the T A-V facilities were 
connected to an extension of the City of Albuquerque sanitary sewer system in the early 1990s 
(Romero September 2003). TA-V personnel have also stated that the drywell was abandoned 
when the area north of Building 6590 was paved (Hoe January 2000). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1112 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1112 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

One assessment investigation has been conducted at this site. In October 2002, subsurface 
soil samples were collected from a boring drilled through the presumed center of the drywell 
based upon its location shown on engineering drawings (Investigation 1 ). This investigation 
was required by the NMED/HWB to adequately characterize the site and was conducted in 
accordance with procedures presented in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) described in Chapter 1.0. This investigation is discussed in the following 
sections. 

3.2 Investigation 1-Soil Sampling 

The soil boring location at this site is shown on Figure 2.2.1-2. Figure 3.2-1 shows soil samples 
being collected at DSS Site 1112. A summary of the borehole, sample depths, sample 
analyses, analytical methods, laboratories, and sample dates are presented in Table 3.2-1. 

3.2.1 Soil Sampling Methodology 

An auger drill rig was used to sample the borehole at two depth intervals. The shallow sample 
interval started at the estimated base of the drywell aggregate, and the lower (deep) interval 
started 5 feet beneath the top of the upper interval. Once the auger rig had reached the top of 
the sampling interval, a 3-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube lined 
with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically 
driven downward 3 feet to fill the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for volatile organic 
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from 
the lower end of the BA sleeve and capping the section ends with Teflon film, then a rubber end 
cap, and finally sealing the tube with tape. 

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. 
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Figure 3.2-1 
Collecting soil samples at DSS Site 1112, Building 6590 reactor sump drywell, located beneath 

the pavement on the east (left) side of the electrical box. View to the southwest toward the 
dome-shaped Building 6590. October 11, 2002 
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Table 3.2-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for DSS Site 1112, 

Building 6590 Reactor Sump Drywell Soil Samples 

Top of 
Number Sampling Total Total 

of Intervals in Number Number of 
Sampling Borehole each Borehole of Soil Duplicate 

Area Locations (ft bgs) Samples Samples 
Drywell 1 15,20 2 0 

1 15,20 2 0 

1 15,20 2 0 

1 15,20 2 0 

1 15,20 2 0 

1 15,20 2 0 

1 15,20 2 0 

1 15,20 2 0 

1 15,20 2 0 

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High Explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 
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Analytical 
Parameters Date 

and EPA Analytical Samples 
Methodsa Laboratory Collected 

VOCs GEL 10-11-02 
EPA Method 

8260 
SVOCs GEL 10-11-02 

EPA Method 
8270 
PCBs GEL 10-11-02 

EPA Method 
8082 
HE GEL 10-11-02 

EPA Method 
8330 

RCRA Metals GEL 10-11-02 
EPA Methods 

6020/7000 
Hexavalent GEL 10-11-02 
Chromium 

EPA Method 
7196A 

Total Cyanide GEL 10-11-02 
EPA Method 

9012A 
Gamma RPSD 10-11-02 

Spectroscopy 
EPA Method 

901.1 
Gross GEL 10-11-02 

Alpha/Beta 
Activity 

EPA Method 
900.0 
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3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1112 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 

VOC analytical results for the two soil samples collected from the drywell borehole are 
summarized in Table 3.2.2-1. The method detection limits (MDLs) for the VOC analyses are 
presented in Table 3.2.2-2. Two VOCs (2-butanone and acetone) were detected in the soil 
samples and trip blank (TB) from this site. These compounds are common laboratory 
contaminants and may not indicate soil contamination at this site. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the two soil samples collected 
from the drywell borehole are summarized in Table 3.2.2-3. The MDLs for the SVOC analyses 
are presented in Table 3.2.2-4. One SVOC (bis[2-ethylhexyl] phthalate) was detected in the 
deep soil sample from this site. This compound is a common laboratory contaminant as well as 
a component found in plastics and may not indicate soil contamination at this site. 

Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the 
drywell borehole are summarized in Table 3.2.2-5. The MDLs for the PCB analyses are 
presented in Table 3.2.2-6. No PCBs were detected in any of the soil samples collected from 
this site. 

HE Compounds 

High explosives (HE) compound analytical results for the two soil samples collected from the 
drywell borehole are summarized in Table 3.2.2-7. The MDLs for the HE analyses are 
presented in Table 3.2.2-8. No HE compounds were detected in any of the soil samples 
collected from this site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the drywell borehole are summarized in 
Table 3.2.2-9. The MDLs for the metals analyses are presented in Table 3.2.2-1 0. None of the 
metal concentrations detected in these samples exceeded the corresponding NMED-approved 
background concentrations. 
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Table 3.2.2-1 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 

Confirmatory Soil Sampling, VOC Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (J.lg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605805 6590-DW 1-BH 1-15-S 15 
605805 6590-DW1-BH1-20-S 20 

Quality Assurance/Quality Control Samples (all in J.tg/L) 
605805 6590-DW1-TB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH 
DSS 
DW 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
=Drywall. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot {feet). 
=Identification. 

2-Butanone Acetone 
23 6.34 

20.3 NO {3.52) 

ND (2.31) 4.76 J (5 

ID 
J{) = The reported value is greater than or equal to the MDL but is less than the practical quantitation 

MDL 
J.lQ/kg 
11g/L 
NA 
ND ( ) 
s 
TB 
voc 

limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Trip blank. 
= Volatile organic compound. 
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Table 3.2.2-2 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 

Confirmatory Soil Sampling, VOC Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 826oa 
Detection Limit 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 

aEPA November 1986. 
DSS = Drain and Septic· Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
f.!g/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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(J.!g/kg) 
3.52 
0.45 
0.49 
0.49 
0.5 
3.74 
2.36 
0.49 
0.41 
0.81 
0.52 
0.37 
0.5 

0.47 
0.43 
0.5 
0.47 
0.53 
0.48 
0.43 
0.25 
0.38 
3.77 
1.35 
4.03 
0.39 
0.91 
0.38 
0.34 
0.53 
0.54 
0.45 
1.78 
0.56 
0.39 
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Table 3.2.2-3 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 

Confirmatory Soil Sampling, SVOC Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number!> ER Sample ID Depth (ft) 
605805 6590-DW 1-BH 1-15-S 15 
605805 6590-DW1-BH1-20-S 20 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH 
DSS 
DW 
EPA 
ER 
ft 

=Borehole. 
= Drain and Septic Systems. 
=Drywall. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
=Foot (feet). 
= Identification. 

SVOCs 
(EPA Method 8270a) 

(J,l.Q/kg) 

bis(2-Ethylhexyl) phthalate 
ND (30) 

37.1 J (333 

ID 
J() =The reported value is greater than or equal to the MDL but is Jess than the practical 

MDL 
Jlg/kg 
ND () 
s 
svoc 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Semivolatile organic compound. 
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Table 3.2.2-4 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywall 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (Jlg/kg) 
Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chloro-3-methylphenol 167 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz(a,h)anthracene 16.7 
Dibenzofuran 17 
1 ,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Di-n-octyl phthalate 30.3 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 

Refer to footnotes at end of table. 
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Table 3.2.2-4 (Concluded) 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywall 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-cd)pyrene 
lsophorone 
2-Methylnaphthalene 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J..lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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(j.tg/kg) 
167 
22 

16.7 
16 

16.7 
33.3 
16.7 
167 
167 
37 

20.3 
17 
167 
22.7 
167 
16.7 
12.7 
16.7 
12.7 
17.3 
27.3 
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Table 3.2.2-5 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 

Confirmatory Soil Sampling, PCB Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Number> ER Sample ID Depth (ft) 
605805 6590-DW1-BH1-15-S 15 
605805 6590-DW1-BH1-20-S 20 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DW =Drywall. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
J,lg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

Table 3.2.2-6 

(J.Lg/kg) 
ND 
ND 

Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 
Confirmatory Soil Sampling, PCB Analytical MDLs 

October 2002 
(Off-Site Laboratory) 

EPA Method 8082a 
Detection Limit 

Analyte 
Aroclor-1 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.Lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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fug/kg) 
1 

2.82 
1.67 
1.67 

1 
0.5 
1 
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Table 3.2.2-7 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number!> ER Sample ID Depth (ft) 
605805 6590-DW1-BH1-15-S 15 
605805 6590-DW1-BH1-20-S 20 

aEPA November 1986. 
bAnalysis Request/Chain-of-Custody Record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW =Drywall. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive{s). 
ID = Identification. 
1-19/kg= Microgram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
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HE 
(EPA Method 8330a) 

{j.tg/kg) 
ND 
ND 
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Table 3.2.2-8 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywall 

Confirmatory Soil Sampling, HE Compounds Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 8270a 
Detection Limit 

Analyte (J..tg/kg) 
4-Amino-2,6-dinitrotoluene 34.1 
2-Amino-4,6-dinitrotoluene 18.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitro-benzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
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Table 3.2.2-9 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywall 

Confirmatory Soil Sampling, Metals Analytical Results, 
October 2002 

(Off-Site Laboratory) 

Sample Attributes Metals 'EPA Methods 6020/7000/7196Aa) (mg!kg) 
Sample 

Record Depth 
Numberb ER Sample ID (ft) Arsenic Barium Cadmium Chromium Chromium (VI) 
605805 6590-DW1-BH1-15-S 15 3.26 110 J 0.215 J (0.485) 10 NO (0.0517) 

605805 6590-DW1-BH1-20-S 20 2.17 90.8J 0.425 J (0.495) 7.26 NO (0.0529) 

Background Concentration-Southwest Area 4.4 214 0.9 15.9 1 
Supergroupc 

Note: Values in bold represent analytes detected above their respective background concentration. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
OW =Drywall. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 =Identification. 

Lead Mercury 
6.34 0.00307 J 

(0.0096) 
4.85 0.00119 J 

(0.0094) 
11.8 <0.1 

Selenium 
0.975 J 

0.52J 

<1 

J () =The reported value is greater than or equal to the MDL but less than the practical quantitation limit, shown in parentheses. 
J = Analytical result was qualified as an estimated value during data validation. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
S = Soil sample. 

Silver 
NO (0.0876) 

NO (0.0893) 

<1 



Table 3.2.2-10 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 

Confirmatory Soil Sampling, Metals Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 6020/7000/7196a 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.2-0.204 
Barium 0.0648-0.066 
Cadmium 0.0464-0.0473 
Chromium 0.156-0.399 
Chromium (VI) 0.0517-0.0529 
Lead 0.275-0.281 
Mercury 0.000924-0.000944 
Selenium 0.157-0.16 
Silver 0.0876-0.0893 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the drywell borehole are 
summarized in Table 3.2.2-11. The MDLs for the cyanide analyses are presented in 
Table 3.2.2-12. Cyanide was not detected in any of the soil samples collected from this site. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from 
the drywell borehole are summarized in Table 3.2.2-13. No activities above NMED-approved 
background levels were detected in any sample analyzed. However, although not detected, the 
minimum detectable activity (MDA) for uranium-235 exceeded the background activity because 
the standard gamma spectroscopy count time for soil samples (6,000 seconds) was not 
sufficient to reach the NMED-approved background activity established for SNUNM soil. Even 
though the MDA may be slightly elevated, it is still very low, and the risk assessment outcome 
for the site is not significantly impacted by its use. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the two soil samples collected from the drywell borehole 
are summarized in Table 3.2.2-14. No gross alpha or beta activity above the New Mexico
established background levels (Miller September 2003) was detected in any of the samples. 
These results indicate no significant levels of radioactive material are present in the soil at the 
site. 

3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate, equipment blank (EB), and TB samples. 
Typically, samples were shipped to the laboratory in batches of 20, so that any one shipment 
might contain samples from several sites. Aqueous EB samples were collected at an 
approximate frequency of 1 per 20 samples and sent to the laboratory. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. Aqueous TB 
samples were used for VOC analysis only and were included in every sample cooler containing 
VOC soil samples. The analytical results for the EB and TB samples appear only on the data 
tables for the last site sampled in any one shipment, although the results were used in the data 
validation process for all the samples in that batch. 

An aqueous TB sample was included in the sample cooler containing the VOC soil samples 
collected from the Building 6590 reactor sump drywell and other DSS sites in October 2002. 
Only one VOC (acetone) at a concentration of 4.76 J micrograms/liter was detected in the TB 
sample (Table 3.2.2-1). 

No EB or duplicate samples were collected at this site. 
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Table 3.2.2-11 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywall 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
October 2002 

(Off-Site Laboratory) 

(EPA Method 9012a) 
Sample Attributes (mg!kg) 

Record Sample 
Numberb ER Sample ID Depth (ft) Total C_y_anide 
605805 6590-DW 1-BH 1-15-S 15 ND 
605805 6590-DW1-BH1-20-S 20 ND 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH =Borehole. 
DSS = Drain and Septic Systems. 
DW =Drywall. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 

Table 3.2.2-12 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywall 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
October 2002 

(Off-Site Laboratory) 

EPA Method 9012a 
Detection Limit 

Analyte (mglkg) 
Total Cyanide 0.0419 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.2.2-13 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
October 2002 

(On~Site Laboratory) 

Sample Attributes Activity (EPA Method 901.1 aJ(pCi/g) 
Sample Cesium-137 Thorium-232 

Record Depth 
Numberb ER Sample 10 (ft) Result Errore Result Errore 
605790 6590-DW 1-BH 1-15-S 15 NO (0.0263) -- 0.715 0.341 
605790 6590-DW1-BH1-20-S 20 NO (0.0267) -- 0.681 0.326 

Background Activity-Southwest Area 0.079 NA 1.01 NA 
Supergroupd 

Note: Values in bold represent analytes detected above their respective background activities. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dOinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
OW = Drywell. 
ER = Environmental Restoration. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (feet). 
10 =Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) =Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocuries per gram. 
S = Soil sample. 

= Error not calculated for nondetectable results. 

Uranium-235 

Result Errore 
NO (0.218 --
NO (0.201 --

0.16 NA 

Uranium-238 

Result Errore 
NO (0.681) --
NO (0.621) --

1.4 NA 
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Table 3.2.2-14 
Summary of DSS Site 1112, Building 6590 Reactor Sump Drywell 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 90o.oa) (pCi/g 
Sample 

Record Depth 
Numberb ER Sample ID (ft) 
605805 6590-DW 1-BH 1-15-S 15 
605805 6590-DW1-BH1-20-S 20 

Background Activityd 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
crwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID =Identification. 
NA = Not applicable. 
pCi/g = Picocuries per gram. 
S = Soil sample. 

Gross Alpha Gross Beta 

Result Errore Result 
10.2 2.68 18.7 
9.65 2.6 14.6 
17.4 NA 35.4 

. 

' 

: 

Errore 
1.58 
1.35 
NA 



All laboratory data were reviewed and verified/validated according to Data Verification/ 
Validation Level (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
(SNUNM December 1999). In addition, SNUNM Department 7713 (Radiation Protection 
Sample Diagnostics [RPSD] Laboratory) reviewed all gamma spectroscopy results according to 
"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 2 (SNUNM 
July 1996). Annex A contains the data validation reports for the samples collected at this site. 
The data are acceptable for use in this NFA proposal. 

3.3 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COG releases. There are no further data gaps regarding characterization of DSS 

·site1112. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1112, the Building 6590 reactor sump drywell, is based 
upon the COGs identified in the soil samples collected from beneath the drywell at this site. 
This chapter summarizes the nature and extent of contamination and the environmental fate of 
the COCs. 

4.1 Nature and Extent of Contamination 

Potential COGs at DSS Site 1112 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. Two VOCs and one SVOC were detected, 
and no PCBs, HE compounds, cyanide, or hexavalent chromium were detected in any of the 
soil samples collected at this site. None of the eight RCRA metals were detected at 
concentrations above the approved maximum background concentrations for SNUNM 
Southwest Area Supergroup soils (Dinwiddie September 1997). However, when a metal 
concentration exceeded its maximum background screening value or the nonquantifiable 
background value, it was carried forward in the risk assessment process. None of the four 
representative gamma spectroscopy radionuclides were detected at activities exceeding the 
corresponding background levels, but the MDA for the uranium-235 analyses exceeds the 
background activity. Finally, gross alpha/beta activity indicated no significant radioactive 
contamination at the site. 

4.2 Environmental Fate 

Potential COGs may have been released into the vadose zone via aqueous effluent discharged 
from the drywell. Possible secondary release mechanisms include the uptake of COCs that 
may have been released into the soil beneath the drywell (Figure 4.2-1). The depth to 
groundwater at the site (approximately 510 feet bgs) precludes migration of potential COGs into 
the groundwater system. The potential pathways to receptors include soil ingestion, dermal 
contact, and inhalation, which could occur as a result of receptor exposure to contaminated 
subsurface soil at the site. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COCs at DSS Site 1112. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1112. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1112 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Historical Activities Current and Future Activities 
I 

Primary Primary Secondary 
Contaminant Release Sources 

,---
Secondary Pathways Exposure Potential 

Release to Path Receptors 
Sourcesa Mechanism Mechanism Receptors 

lrdlllrial 
Worker 

Adutt 

Dermal Contact 0 0 

lngestionb 0 0 

Soil 
Dermal Contact I elo 

~ II Drywall H Release of Hazardous H 
I Effluent constituents to Soil VOCs: 2-Butanone, Acetone Ingestion I w I elo 

SVOCs: Inhalation 
bis(2-Ethylhexyl) phthalate 

Metals: Mercury, Selenium, 
Silver 

Cyanide 

Radionuclides: U-235 I II Dermal Contact I e I 0 

Direct External I 010 Irradiation 

Ingestion 
b 

I elo ,____ 

LEGEND I '-----i Uptake by Biota ~ 010 and Food Chain Biota c Ingestion/Uptake I 
e Major Exposure a Primary source activities no Transfers 
0 Minor or no Exposure longer conducted. 

b For Aora, ingestion = uptake 
840857.03010000/A44 c Pathway not applicable to human receptors 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1112, Building 6590 Reactor Sump Drywell 
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Table 4.2-1 
Summary of Potential COGs for the DSS Site 1112, Building 6590 Reactor Sump Drywell 

Number of COGs Greater than 
COG Type Samplesa Background 

VOCs 2 Acetone 
2 2-Butanone 

SVOCs 2 bis(2-Ethylhexyl) phthalate 
PCBs 2 
HE 2 
RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma 2 
(pCi!g) Spectroscopy 2 

Gross Alpha 2 

----------
Gross Beta . _ 2 

-----------------------

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

None 
None 
None 
None 
None 

Uranium-235 

None 
None 

Maximum 
Background 

Lim it/Southwest 
Area Maximum Average 

Supergroupb Concentrationc Concentrationd 
(mg/kg) (mq/kq) (mg/kg)_ 

NA 0.00634 0.0049 
NA 0.023 0.0216 
NA 0.0371 J 0.0336 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.16 ND (0.218) NC1 

17.49 10.2 NC1 

35.49 18.7 NC1 

0Maximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected. 

Number of 
Samples 
Where 

Background 
Concentration 

Exceedede 
1 
2 
1 

None 
None 
None 
None 
None 

2 

None 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs 
for nondetected results, divided by the number of samples. 
esee appropriate data table for sample locations. 
1An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities for 
gamma spectroscopy. 
9Miller September 2003. 
COG =Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA = Minimum detectable activity. 
MDL =Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 

NC 
ND () 
PCB 
pCi/g 
RCRA 
svoc 
voc 

=Not calculated. 
=Not detected above the MDA, shown in parentheses. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
=Volatile organic compound. 



No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex B provides 
additional discussion of the exposure routes and receptors at DSS Site 1112. 

4.3 Site Assessment 

Site assessment at DSS Site 1112 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 1112 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1112 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1112. 
This section summarizes the results. 

4.3.2.1 Human Health 

Because VOCs, metals, and radionuclides are present, it was necessary to perform a human 
health risk assessment analysis for the site, which included all COGs detected. Annex B 
provides a complete discussion of the risk assessment process, results, and uncertainties. The 
risk assessment process provides a quantitative evaluation of the potential adverse human 
health effects from constituents in the site's soil by calculating the hazard index (HI) and excess 
cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COGs at DSS Site 1112 is 0.00 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1112 COGs under an industrial land-use setting is 2E-10. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001 ); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
excess cancer risk is 1.9E-1 0. Both the incremental HI and excess cancer risk are below 
NMED guidelines. 

The HI calculated for the COGs at DSS Site 1112 is 0.00 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1112 COGs is 8E-1 0 for a residential industrial land-use setting. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
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(Bearzi January 2001 ); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. The incremental excess cancer risk is 8.4E-1 0. Both the incremental HI 
and incremental excess cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COCs are much lower than U.S. Environmental Protection Agency (EPA) 
guidance values; the estimated TEDE is 8.6E-3 millirem (mrem)/year (yr) for the industrial land
use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997a). The corresponding incremental estimated cancer risk value is 1.0E-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 2.2E-2 mrem/yr with an associated 
risk of 3.0E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, SWMU 1112 is eligible for unrestricted radiological release. 

The nonradiological and radiological carcinogenic risks are tabulated and summed in 
Table 4.3.2-1 . 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1112, Building 6590 Reactor Sump Drywell Carcinogens 

Nonradiological Radiological 
Scenario Risk Risk Total Risk 

Industrial 1.9E-10 1.0E-7 1.0E-7 
Residential 8.4E-10 3.0E-7 3.0E-7 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP Document Guide" (NMED March 1998). An 
early step in the evaluation compared COC concentrations and identified potentially 
bioaccumulative constituents (see Annex B, Sections IV, Vll.2, and Vll.3). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 

All COC s at DSS Site 1112 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

AU11-03/WP/SNL03:r5399.doc 4-7 840857.03.01 11/13/03 3:29PM 



4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1112 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1112, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1112 for the following reasons: 

5.2 

• 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 and residential land-use scenario. 

• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1112 is proposed for an NFA 
decision according to Criterion 5, which states, "the SWMU/ AOC has been characterized or 
remediated in accordance with current applicable state or federal 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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ANNEXA 
DSS Site 1112 

Soil Sample Data Validation Report 
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Analytical Quality Associates, Inc. 
616 Maxine NE ' 

0 Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax:SOS-299-6744 
Email: minteer@aol.com 

DATE: December 19, 2002 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
DSS Soil Sampling, ARICOC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL), and Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Summary 

The samples we,re prepared and analyZed with approved procedures using method EPA900.0 
gross alpha/beta. No problems were identified with the data package that result in the 
qualifacation of data. 

Data are acceptable except as noted above. QC measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holdlna Tlmea/Prnervation 

The samples were property preserved and analyzed within the prescribed holding times for 
applicable analyses. 

Calibration 

The case narratives state initial and continuing calibration met requirements for applicable 
analyses. 

Blank! 

No target analytes were detected above the MDA in the method blanks except for beta. 
Beta sample results were > 5x the blank concentration; no data are qualified as a result. 

tracer/Carrier Recovery 
4 

Not Applicable 



Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for applicable analyses. 

Matrix Spike (MS) 

The MS met QC acceptance criteria for applicable analyses 

Laboratory RepUcate 

The replicate met QC acceptance criteria for applicable analyses. 

NeaatiYe Bias 

Not Applicable 

Detection Llrnita/Dilutlons 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

No field duplicate pair, equipment blank (EB), or field blank (FB) was submitted on the 
ARCOCs. 

No other specifiC issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone:SOS-299-5201 
Fax: SOS-299-6144 

. Email: minteer@aoLcom 

MEMORANDUM 

DATE: December 17,2002 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Organic Data Review and Validation - SNL 
DSS Soil Sampling, AR/COC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL}, and Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNUNM ER Project AOP 00-03. 

Surnmarv 

All samples were prepared and $nalyzed with accepted procedures using method 
EPA8260A/B VOC, EPA 8270C SVOC, EPA8330 HE, and EPA8082 PCB. All compounds 
were successfully analyzed. Problems were identified with the data package that result in the 
qualification of data. 

1. VOC: The following target analytes were detected e DL) in one or more of the blanks 
(TB). The associated sample results are qualified as noted below. 

Sample 68835-009 

Sample 68835-010 

Acetone was > the Rl but < 1 Ox the TB concentration and is 
qualified non-detect (NO) at the reported value, ·6.34 U, 81." 

Acetone was NO and is not qualified as a result. 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation. 

HoldinaTimn 
I 

All samples were extracted and analyzed within the prescribed holding times and properly 
preserved for the applicable analyses. 

CaHbration 

The initial calibration and continuing calibration data met QC acceptance criteria for the 
applicable analyses except as follows. 



VOC: The calibration RFs for trichloroethane (0.23 and 0.24} were < the specified 
minimum RF {0.30}. However, the calibration RSDs and CCV %Ds for trichloroethane 
met QC acceptance criteria. Associated sample results were NO and as a result 
based on professional judgment no data are qualified. 

SVOC: The calibration R2 for 4-nitrophenol (0.985} was >0.90 but< 0.99 and the CCV 
%Ds {27% and -29% respectively) were > 20% but~ 40%. Associated sample 
results were ND and as a result based on professional judgment no data are qualified. 
The CCV %0 for 2,4,5-trichloroph~nol (26%), 2,4-dinitrophenol {-22%}, and 
hexachlorocyclopentadlene (-32%) were> 20% but~ 40%. Associated sample 
results were ND and as a result based on professional judgment no data are qualified. 
The CCV %0 for o-aesol (51%) was > 40% but ~ 60% with a high bias. Associat~ 
sample results were NO and as a result based on professional judgment no data are 
qualified. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as noted 
above in the summary section. 

Surroaates 

The surrogate recoveries met QC acceptance criteria for the applicable analyses. 

Internal Standards 

Internal standards data met QC acceptance criteria for the applicable analyses. 

Matrix SplkeJIIatrlx Spike Duplicate CIIMISD) 

The MSIMSD met QC acceptance criteria for the applicable analyses except as follows. 

VOC: The MSJMSD was run on sample of similar matrix from another SNL SDG. No 
data are qualified as a result. The MSIMSD met QC acceptance criteria. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses. No LCSD was provided 
with the SDG. Laboratory precision was assessed using the MSIMSD, which met QC 
acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required. 



Confirmation 

Not required for the applicable analyses. Sample results were ND. 

OtherQC 

A trip blank was submitted on the ARCOCs. No t~eld duplicate pair, equipment blank 
(EB) or field blank (FB) was submitted on the ARCOCs. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque. NM 87123 
Pbooe:SOS-299-5201 
Fax: SOS-299-6744 
Email: minteer@aolcom 

DATE: December 19, 2Q02 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Soil Sampling, ARICOC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL}, and Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNI,JNM ER Project AOP D0-03. 

Summa a 
The samples were prepared and analyzed with accepted procedures using methods 
EPA6010B ICP-AES, EPA7471A CVAA, EPA9012A total cyanide, and EPA7196A 
hexavalent chromium. Problems were identified with the data package that result in the 
qualifiCation of data. 

1. ICP-AES: The following target analytes were detected e, DL) in one or more of the blanks 
(ICB, MB). The associated sample results are qualified as noted below. 

Samples 68835-011 and -012 Selenium was < 5x the blank concentration and is 
qualified •J, B, 83: 

Chromium was non-detect (NO) or> 5x the blank 
concentrations; no data are qualified as a result. 

2. ICP-AES: The replicate RPD for barium (22%) was outside QC acceptance criteria (20%). 
Associated sample results were detects and are qualified •J, P1." 

Data are acceptable and reported QC measures appear to be adequate. The following 
sections discuss the data review and validation. 

Holdlna Tlmea/Preservatlon 

All samples were analyzed within the prescribed holding times and properly preserved for the 
applicable analyses. 



CaUbration 

The initial and continuing calibration data met QC acceptance criteria for the applicable 
analyses. The case nanatives state the instruments used were property calibrated. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as 
follows. 

ICP-AES: Chromium and selenium were detected in one or more of the blanks (see 
Data Validation Worksheet}. Sample results are qualified as noted above in the 
summary section. 

ICP Interference Check Sample (ICS) 

ICP-AES: The ICS data met QC acceptance criteria. 

Matrix Spike (MS) 

The MS met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: It should be noted the MS %R limits do not apply for barium since the 
sample concentrations are > 4x the spike concentrations. No data are qualifted 
as a result. 

CVAA: The MS was run on a sample from another SNL SDG and met QC 
acceptance criteria. No data are qualified as a result. 

Replicate 

The replicate met QC acceptance criteria for the applicabt.t analyses except as follows. 
\ __ 

ICP-AES: Barium RPD was outside QC acceptance criteria (see Data Validation 
Worksheet}. Sample results are qualified as noted above in the summary section. 

laboratory Control SamplefLCS) 

The LCS met QC acceptance criteria for the applicable analyses except as follows. 

Total CVanic;te: The LCS %R (165%) was >the upper QC acceptance limit 
(138%}. Sample results were ND and no data are qualified 'as a result. 

It should be noted that no LCSD was provided with the SDG. No data are qualified as a 
result. Laboratory precision was assessed using the replicate, which met QC acceptance 
criteria except as noted above in the summary section. 



ICP Serial Dlluaon 

ICP-AES: The serial dilution met QC acceptance criteria. 

Detection LlmiWDIIutlons 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required except as follows. 

ICP-AES: Sample 68835-012 required a 5x dilution for chromium due to matrix 
interference for this analysis. 

OtherQC 
I 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 



Data Vallaation Summary 
Site/Project:J¥$ 5;,/ 'S.~/,~ Projectlfuk M: 1..;2.:).3,().:2.()$,()¢.. flofSamples: /3 Mmx: /.2 s~/1/ i ~ftepuS 
ARJCocs: ba>"lA85. tht2"S"1o5 LabofatocySampleiDs: 6$"63S"-tJol19 -ot ¢.. {s~>/l) 

I 

Labcntory: /iE4 6 a'8'31 -oat ( r/3 ) 
SDG II: 6f<J13S. w 1"j$ 31: 

7 

l. Ca1ibratioD.s 

3. Metbocl Blanks 

4. MSJMSD 

5. Labomtory Control Samples 

6.~ 

7. Surroptea 

8. Intmnal StaDdards 

11. ICP Serial Dilution 

12. Carrier/CheuricaJ Tracer 
Recoveries 

13. OtherQC 

1 = Estimated 
u = Not J:leUicted 
Ul = Not Detected, R<dimat.M 

R = Unusable 

I ./ I J I / v ./ 

~I 
1/' 

I / I / I v v \/ /1 v 
I ./ I ... / I ~ v v' /1/ 
t J I J I J v / J 

Nit 

rJif 

Cba:k (--1) .. Acceptable . 
Sbaded CcUa '"' Not Applicable (al.o "NA j 
NP = NOt Providacl _ 

Other: ReviewedBy: ~ "~- ·u-• • Date: 1.2 - /9- () :;_ 
B-12 
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Site~Projea: DS$ '5eu/ 5~l't, APJCOC 1: w y .... , ....... ,. y: .... < ., ... < 

Laboratmy: G E L SOO 1: J.K y y - - • ..,.. u v - r > 

Page I of2 

., of Samples: ---

Laborat«y Sample IDa: tf2 Y, "- - - - < fiji' - • "" 

ComweJtu: 
@ 6"6~3$'-()()€( . , • , . 

6'Bfl3~~o;o ND/ ""'" ~ ~ RevicwedBy: ~A:Z:: UDate: J,;J.-19-"~ 
@ Cdvt£~f) fCCV%[) ~ ~~- _ // B-~ ~-+ 

5----pA ~AID/ Nt:J ~~ ~ ~ ~ 



Volatile Organics 
Batdlfs: ~/10/;J../_;J.//t:J/l/ 

I 

Pap2of2 

SitD'Project: DS5 -5,i/ ~4~·= 64s-?ss; 6oSBoS' 
Laborat«y: SDG 1: I of Samples: Matrix: ---------

Surrogate Recovery and Internal Standard Outliers (SW 846 Methocl8260) 

II! llllllii' ill~llilllllll::::::::::::l~ll\11111~ 1111~1111 111111111111111111111111 ' lli!llll lllll!i I 

SMC 1: BromofluombeozeDc 
SMC 2: DilxOmofiUOJ'OIIICtbaDe 
SMC 3: Tolucac-d8 

"" ~;rterr 
~ 

6;z ,fren f/1-
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"' "" ~ 
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~r 
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<Sk._,· -f e. nit 14 
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~ 
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~ 
Commeaa: 
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--J--..-- Matrix: d:£ u etJ lA ~ 
~~!3:'1 -~ol'tT_f3)_ 

CONmentl: Neae ~nwra.,.RCRAQr4!1M'"'D'k 

/.1 ~/l~l).¢av~/)-J~~. . ~~-.~..? Date: p-19-P..:L. 
(!./ ~ AID_, ,v, J....::t:... r---- -,~ """ RcviewodBy. 

(A_ ~ B-18 



Volatile Organics 
SitciProject: DS.S 5, ,'J s""'?P/,~ARJCOC 1: 6 ()£ l~-2; 6oS'S? ~ 

Page 2 of2 

Batch Is: ¢ 1/J 9 9 "/ 
Laboratmy. 8001:-------- I ofSamples: ____ _ Matrix: ---------------------

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC 1: Bromofluorobcmzelle 
SMC 2: DibromofluOJometlume 
SMC 3: Tolucme-d8 

Coauaeata: 

B-19 



Semlvolatlle Organics (SW 846 Method 8270) 
Si~eet: I)5'S s;// $,.yi·'(1ARJCOC#: /11£lfS:,. 4,(}1fOS" LaboratorySamplciDs: I, -z$3£ -(21/ ~- ~1,;2... 
Laboratory: GEL soot: k~$ 5 ~ 61ig:s 1-• 

Page 1 of3 

Methods: t" PA ~ ~ 1-0 c._ 
M ofSamples: .:J. 

Reviewed By: ~ Cl ;os:..e ~4o ... Date: /.;2 -19-o b 
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Semivolatlle Organics 
Sito'Project: f)S5 ~ 

Page2 of3 

~··=------------------------------------------
Labcntory: ' of Samples: Matrix: 
l:illrlilrliiiJfl:in q:Jlnnqrq!Jl,, 

l)lalbrliQCGo 
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Semlvolatlle Orga~JS: .. ~- _), ARJCOC~~·= ~/z:():~~n=~~";/J~i(?S"~i~i~-~~~~~~~~~~~~~~ Si-.;..t: 1255 s;, ~ ~: 

~~~~~~~~:~~~~~~~~~~~~~~~i:~~~'~~~iij~~~:;:;::;::l~ ' ' >.~ I :; 

~··=------------------------------------------------

Page 3 of3 
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I High Exploslv.. (SW 846 Method 8330) 
sitdProject: J)S'S s,J5,._,g1 ARJCoc •: IRtJ5r~ 6oSBoS LabcntorySampleiDs: 6 '(g35"- oo1 ta -oocgl' -OJ? -tJI ~ 
Labol:atory: G c L soo •= 6 $-[35. h ff3 r , 
Methods: EPA 1)330 
i# of Samples: /t' Matrix: 64'/'/ 2-tJ"S ,1$/ J ~~ 6 f;).. 

' I 

~~ l~l~!llli ill II :lll!lilllrillll ;il!l' !lll1 1 i 1~~.~~~~~~~~;;~::~:!~ll~l~~~i!\'l'l'!!'l'm!::'n'!!r.'l'!!'l'l'!!'l'l'r\'T!'I'\''I'r\'T::'!m'!!'i'ftl'l'!"!'l'\'~~!i'l!'l~!l'!!!l!'l!l'!'!!l'!!""''l!!'!...,'l!!'!'l!!'!'l!!'!~ 
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\ ../ v v \ 
\ II ,/ V \ 
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§8..:9S..3 I Nitto&n:liene V' - ~-- --;/ --.- u- •• m .~- \ ./ V ..,/ I AI 
479-45-8 T lv'_ ./ ,/ / \ ./ v v 1\ J77:/i 
118-96-7 2.4 .r:. l" ./ J ./ \ ./ ../ ../ 'IV I f 
~.SS72-78-2 2· _A ~~ ./ .,/ ../ ~ /} v v ./ ,, 
19406-51-0 4-am • ......__, I" ./ ~ ./ 1-'Ar'J' ,/ v v \: 
lll-14-2 ') .. hi v" ../ ./ , v v v ' 

l.u\.i: "'n., ""' ~ ./ ../ ~ ./ v L/ ' 
\ v v v 
\ ;/ t/ ,. 1\ 
\ v v v \ 
\ \ • 99-0 

.. 
~ -~ I ~ f J I J. K 1.. 

\ \ 
\ \ 
\ \ 

I ~ 

COIIIIBelltl: 

Reviewed By: ~ Ll- >:: .. u · Date: P·/9-aJ.. 
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, PCBa (SW 846 - Method 8082) 
Site/Project: D5S s,jS,,.~ARJCOCI: lz()57$>t 6pgt?~ La~SampleiDs: 6$<63S-tJ/I/ -tJI,;J.. 
Labcntmy: <2 EL soot: v #35; '"1[31--
Methoda: EPAgqg ;t f!_c_ 13 
II of Samples: .:2 Matrix: 5", ; J Batch#s: :ll!/ t;IJ ~r;/.:J.~9o.go 

'iil:R~III' 11111111111111 _ llllllll\i!llllllll!l'l!!llll!llll~lllllll 
.,/ 
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~~469-21•9 I A -•-- 1u2 VI . I __ ../ \.V J ""'A-ll1672·29~ I .t. -•- t241t IV'f I tl' -Nf ..!5." 
1111\0"U::O....I l.t. -•.::-.12~ VI I tl' 1\ " llt """"' "" " .11/in Jvf · r ../ v \11 -tl' 

~ v 7 ./ 

~ 
\ " ' " 

riltllifl!l!lfllilf!Jr~!liill !Hiilii!l!!!!!jj/!i!lilii!lll!llinii!·•• ,,,,,, .. 
Coamleata: 

Coafi.rmatioa 

!! llrlll-~liliiiiill i!:iiB.I*!Mi!i! 

~ -Zf'h TL:=! I Al f:J -

Reviewed By: ,............. !"""\- rr 6 IlL- -:fjjW'y"' 
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. General Chemistry 
SitciProja:t: /)$5 So;/5~ ARICOCI: 6Q5l'8SJ Mdsgp:i Laborat..ySampleiDs: 6 '8$35"-IJJ/1 -tJJ ,21. 
Labcntory: GeL soo 1: 6 '8835: 6~31-, 
Methods: EP/1 C@t.:ld 7Civ'. Ef/'9 rl91zd U flo 
tofSamples: ;l.. ~: ..Stf)J! Batdlts: .;zt>9,.,;20~Qla:3 1 r213t/'86J/.:213L/1J1-

/" I 

QCEiement 
CAS# ~ T MID ~ IC& .... ..... r...... ..... M6MI LaiD A ICV CCV ICB CCB LCI LOID UD MS MID llPD AB 

... Dap. ...... .... L .... .. JlPD 

r?f>5"-
r-o-o !.eN lv" ./ -./ v v' / {"~{ ~~!lA /Ill v 1'111 NA v M-1 I./If It/If II A- J/11-

J8~'10- CR+~ , ..... / ./ / ...; 
"' J J J/ ./ ~ ./ t ~ t t ;J.9-9 \ v \v 

I 
' 

I 

I 

' 

I 

I 

-

-- ~-- ~- ~ - ------ - ~-

Coauaeata: 

ReviewedBy: ~ d~U Date: p-19-o~ 
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. Radiochemistry 
sito'Projcct D$S s,:ls. ·-I?ARICOC': t;~sl~ /aiJS'Sos- LabcntorySamplcms: te~'S3S-O/I), -~;;1... 
Laboratory: GeL soot: ~ ff3S: IR 18.3 :;-
Methods: EPA roo. o GA i3 ' 
I of Samples: ;J. Matrix: ~ Batch Is: ;;J./0 h'z f; 

!iii'!!iii/
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!!11 

1tBL 
~lllilllllll !I! II II I ! II II: I!:~ : ::i : l!lii il I Ill I iiI! !i·:iiW~!I 

- P'leld I """·""····"""·· !!"!:iJ""!:""iJ:l""i!i""!:!J"":·j""j!:i""IJ!!""·:Il ... ii['""!i!l""[
1
ii"""!r:""!ljl"")i:""!lll ... l!!""'i!li ... lli:""j! ... IJ!·""i!!i"""i'~""j!ii"""]Ji""!i·:""'jjj"'"l![i"'"JI! ... !i["""i!ll ... l!i"'";ii: ... Jii ... ii!i ... i)i-!!1 

1 

J-238 
J-234 

ln . .,'2c/ "''2..: 

I'Ib-:231_ 
l'lb-228 
ITh-230 
~239/-240 
~Alpba 

:Beta 
b--226 
la-228 
ili-63 

~ Spec. Am-241 
a Spec. Cs-137 
~ Spec. ec>.6o 

Medaod LCS MS Rep Equip. n- ll'leld Sample 
Blaaka DR Blob Ri.R Blaab m 

U .20% 2S% <1.0 U <1.0 U 
1\. 

\. 
\. 
\. 

\. 
~--A 
Nll 
ffX 

1~~9 J :7 I ? I 'Y. J I \ 
\ 

1\ 

~ 
3 

hoeope I IS/Trace 

SO-lOS 

Sample 
m hotape I JSITrace 

SO-lOS 

CowiiMI.DU: 

cf)~.l sx.-UJ~/V~u~ 

Gamma spec. LCS contains: Am-241, Cs-137, aDd Co-60 Reviewed By: £;,;/~ Date: p -19-0A.. 
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Project Leader _c_o_w..;;_N_s _____ _ 

Contract Verification Review (CVR) 

Project Name OSS SOIL SAMPLING 

ARICOC No. 605785& 605805 Analytical Lab _Ge_L __________ _ 

In the tables betow, mark any information that is missing or Incorrect and give an explanation. 

··- .. - -~-- .. _,__._. -··- ·-·--··· -· - -L • ,.._. •- -· ·- ------- •• • ••••-• •"' --· • 

Une \AXl -J 
No. Item Yes No 

1.1 All Items on CCC complete - data entry clerk initialed and dated X 
1.2 Container lYDels) correct for ... requested X 
1.3 volUme .wn...., for I and types of_, reQuested X 
1.4 Preservative correct for X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number( a) provided and SNL sample number( a) cross X 
~and correct 

1.7 Data anples rec:eMKf X 
1.8 Condition UDOn naipt. information X 

2.0 A. I La"""awr" Report 
Une Com! :»>ate? 
No. Item Yes No 

2.1 Data reviewed. sianature X 
2.2 Method rvfelenoe numbeifs) \oiUI,__, and correct X 
2.3-' QC and • .-.limits ICMB.LCS R X 
2.4 Matrix .~si)blh . data ... or.-- X 
2.5 Detection limils .... · PQL and MOL (or IDLJ, MDA and I.e X 
2.8 QC batda numbers """"lUaU X 
2.7 Dlution factors •.:&: ::::.0 and all dUutlon levels X 
2.8 Data in.,.,.'~~~~_ units and Ullna correct aianiflcant ~ X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recmery X 

(If .. -· . 
'IVIANIIDY 

2.10 Narrative X 
2.11 TAT met X 
2.12 Hold timel met X 
2.13 Contractual QU&Iiflenl DrOVidecl X 
2.14 All---... result and TIC (If II data provided X 

Case No. 7223_02.03.02 

SOG No. 88835A & B 

If no explain 

If no exolain 

Resolved? I 

Yes No I 

Resolved? 
Yes No 



Contract Verification Review (Continued) 

-·- -- ··~ -· ____ ... 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 

X 

Tritium reported in picocuries per liter with percent mofsture fer soil samples? Units 
consistent between QC and samtila data 

3.2 Quantitation limit met for al samples X 

3.3 Atr.uracy X CYANIDE FAILED RECOVERY LIMITS FOR LCS 
a) La '7 control samples 'VI'VI~ and met for aff_,,IJ,HVD 
b) Surrogate data reported and met for all Olg8nic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Prec:islon X RPO FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for aH inorganic and radiochemistry 
sam~ . 

b) Matrix spike dupticate RPD data reported and met fOr aU organic samples X 

3.5 Blank data X SELENIUM & CHROMIUM OElECTEO IN BLANK 
a) Method or reagent blank data reported and met fer aU samples 

" 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X ACETONE DETECTED IN TRIP BLANK 

3.6 Contractual qualifiers provided: • .r- estimated quantity; ·a· -analyte found in method X 
blank~~ MDL for organic or above the PQL for inorganic; ·u·- analyte 
undetected (resuJts are below the MDL, IDL, or MDA (radiochemical)); "H" -analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alphalbeta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confinnation data provided fer methods 8330 (high explosives) and X 

8082 (pesticidesiPCBs) 
~ 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run lags provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) I 

I 

a) Initial calibration provided X ! 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganlcs (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 
a} Instrument run logs provided X 

-~------- -- - - --- -- -- -- - -



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings In the table below. list only sampleslfractlons for which deficiencies have been noted. 

Sample/Fraction No. Analysis ProblemiiCommeneeolutions I 
,, 

-
' 

' 
' 

! 

' 

-

Were deficiencies unresotved? ~ Yes ~@ 

Based on the review, this data package is complete. ~0 ~No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:._------

Reviewed by: l.A.J . ?g., Q o l'v\ c.; Q... . Date: 12-6-2002 Closed by: Date: ____ _ 



CONTRACT LABORATORY 
lntamaJ Lab • ANALYSIS REQUEST AND CHAIN OF CUSTODY 
Balch No. tV~ SMO U1e ARICOC 

Page ...1.. of J. 
605805 

Dept. No./Mall Stop: Dale Samples Shipped: -,:::.:--- ~- ~- Projed/Taak NO.:-- U W .... ChlnctiMizatlon 

Proiec:lfl'uic Mwlager: ; n5 earrleMN8ybll No. SMO Authorization: ¢'0 -send prellnJnarylcopy report to: 
Project Name: Lab Contact: Con1ract#:_PO 21671 _______ -; 

RIICDI'd Center Code: Lab ee.tination: 0 RMaMd by coc No ..... -------; 
Logbook Ref. No.: SMO ConladiPhoue: Pam Puluanfl505.84.185 j.:0::J:.,:Y:.:IIIIdatlon==::.:R:::~:::Ind::.:::. ______ ~-:---; 
Service Order No. Send Rllportto SMO: W Palenc:la/505-8132 811 To:a.ndle IUIIonll 1.-. (Account~ Pay8bill) 

Location P.O. Box saoo MS of 54 

Building 6590 NM 17185-01154 

Sample No.-Fractlon 

~ 060057-oo1 

ER Sample ID ot 
Sample location Detail 

659011112-SP1-BH1-/~ -S 

if 060058-001 I659011112..SP1-BH1-.'20 -S 

~60057-00.g_f659011112.SP1-BH1-1.S:_ -s 
~ 060058-002 I659011112.SP1-BH1- .2 D -s 

0600n-001 I659011112.SP1-BH1-TB 

' 

Praaetv-
Volume alive 

4oz 4c 

4oz 4c 

500ml 4c 

500ml 4c 

HCL 

Colectlon Sample p........,., .. lllelhod 

Method ReqUested 

G 

G SA 

G SA see below for rameter 

G SA see below for parameter 

G TB VOC(82f508) 

Simple Tra~ng · . ·.:·~ . • ~,. . ··· . SpeclallnatructlontiQC Requlramenta 

~~~5~~===~~~~~~~~--~~~~~;~·~:=IC~~o~~ 0Ho 

Lab Semple 
10 

, .. 

.. _; 

AbrJoiln81 .. 
~ndHlOne on .. 
~ec8ipt'' . '/ . 

~=~~~:.::=----...!::::!r.:.::::.:..:.:::::...... ____ ___!:::::!...!.=::!-~!::.:==.:::t:.....-.J.:::z;~----- *Send ,.ort to: SVOC(8270C_ 

r:~=;..:;t.:t~:B!~=:t::~~~~:===l:E~::~~~~~~~~~~~Mike Sanders PCB(8082)HE(8330) I: .. ' : .... 
Sample Dept61~MSI1088 Total Cyallde(9010) .. ·.. LabU~ 
Team Phone/505-28412478 Cr6+(7197) 
Members Shaw/61351505-284-3309 RCRA metals(6020, 

7000,7471)Groas a~ha- .. 
beta(900) 

Datil 
•Plene n.t" ..,_,ate "'fX!'!: 

4.Reklaullhed bv Org. 

.. .,. 
1.Rellnqutshad ~~v?.Z.-~ ~ Time Org./;J 3 s Oate,t>h., k_ Time ox "i3 
1. Received bv A,.,_ ~ Org.l, ('-J oat. ,J~t~/fll. Tlrne e82'f •• ReceMid bv ___Qrg. D8te Time 
2.R@..Inqulehed bY -./ L ;,..., ,1[ Org./.J ''Date 13if'/,z_ Time ~~~ 5.Reanquilhed by Org. Date Time 

2. Received bv 7 / Qlv. ~ . 1 Date . Time 5. Recelwd jJy Org. o.te Time 

3.Rellnqulahed jJy_ Org. Date Time 6.Rellnqullhecl by Org. Da1a Time 
3. Received by Org. Date Tkne 6. Received by ~ Org. Date Time 



ANNEX B 
DSS Site 1112 

Risk Assessment 



RISK ASSESSMENT FOR DSS SITE 1112 11125/2003 

TABLE OF CONTENTS 

I. Site Description and History ......................................................................................... B-1 
II. Data Quality Objectives ................................................................................................ B-1 
Ill. Determination of Nature, Rate, and Extent of Contamination ....................................... B-5 

111.1 Introduction ..................................................................................................... B-5 
111.2 Nature of Contamination ................................................................................. B-5 
111.3 Rate of Contaminant Migration ........................................................................ B-5 
111.4 Extent of Contamination .................................................................................. B-5 

IV. Comparison of COCs to Background Screening Levels ............................................... B-6 
V. Fate and Transport ...................................................................................................... B-6 
VI. Human Health Risk Assessment.. .............................................................................. B-1 0 

Vl.1 Introduction ................................................................................................... B-10 
Vl.2 Step 1. Site Data .......................................................................................... B-1 0 
Vl.3 Step 2. Pathway Identification ...................................................................... B-1 0 
Vl.4 Step 3. Background Screening Procedure ................................................... B-11 

Vl.4.1 Methodology .................................................................................... B-11 
Vl.4.2 Results ............................................................................................. B-11 

Vl.5 Step 4. Identification of Toxicological Parameters ........................................ B-15 
Vl.6 Step 5. Exposure Assessment and Risk Characterization ............................ B-15 

Vl.6.1 Exposure Assessment ..................................................................... B-15 
Vl.6.2 Risk Characterization ....................................................................... B-15 

VI.? Step 6. Comparison of Risk Values to Numerical Guidelines ....................... B-18 
Vl.8 Step 7. Uncertainty Discussion ..................................................................... B-19 
Vl.9 Summary ....................................................................................................... B-20 

VII. Ecological Risk Assessment ...................................................................................... B-21 
Vll.1 Introduction ................................................................................................... B-21 
Vll.2 Scoping Assessment. .................................................................................... B-21 

Vll.2.1 Data Assessment ............................................................................. B-22 
Vll.2.2 Bioaccumulation ............................................................................... B-22 
Vll.2.3 Fate and Transport Potential. ........................................................... B-22 
V11.2.4 Scoping Risk-Management Decision ................................................ B-22 

VIII. References ................................................................................................................. B-22 

Appendix 1 .......................................................................................................................... B-27 

AU11-03/WP/SNL03:rs5399.doc B-i 840858.01 11/25/03 8:36AM 



RISK ASSESSMENT FOR DSS SITE 1112 11125/2003 

This page intentionally left blank. 

AU11-03/WP/SNL03:rs5399.doc B-ii 840858.01 11/25/03 8:36AM 



RISK ASSESSMENT FOR DSS SITE 1112 11125/2003 

Table 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Figure 

1 

LIST OF TABLES 

Page 

Summary of Sampling Performed to Meet DQOs ............................................ B-2 

Number of Confirmatory Soil and QA/QC Samples Collected from 
DSS Site 1112 ................................................................................................. B-3 

Summary of Data Quality Requirements for DSS Site 1112 ............................ B-4 

Nonradiological COGs for Human Health Risk Assessment at 
DSS Site 1112 with Comparison to the Associated SNUNM Background 
Screening Value, BCF, and Log Kow ................................................................ B-7 

Radiological COCs for Human Health Risk Assessment at DSS Site 1112 
with Comparison to the Associated SNUNM Background Screening 
Value and BCF ................................................................................................ B-8 

Summary of Fate and Transport at DSS Site 1112 .......................................... B-9 

Toxicological Parameter Values for DSS Site 1112 Nonradiological COGs ... B-16 

Risk Assessment Values for DSS Site 1112 Nonradiological COGs .............. B-17 

Risk Assessment Values for DSS Site 1112 Nonradiological 
Background Constituents ............................................................................... B-17 

Summation of Radiological and Nonradiological Risks from DSS 
Site 1112 Carcinogens .................................................................................. B-21 

LIST OF FIGURES 

Page 

Conceptual Site Model Flow Diagram for DSS Site 1112, Building 6590 
Reactor Sump Drywell ................................................................................... B-13 

AU11-031WP/SNL03:rs5399.doc B-iii 84085801 11/25/03 8:36AM 



RISK ASSESSMENT FOR DSS SITE 1112 11125/2003 

This page intentionally left blank. 

AU11-03/WP/SNL03:rs5399.doc B-iv 840858.01 11/25/03 8:36AM 



RISK ASSESSMENT FOR DSS SITE 1112 11125/2003 

DSS SITE 1112: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1112, the Building 6590 Reactor Sump Drywell, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area (TA)-V on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). SNUNM engineering drawings indicate that the drywell consisted of a 4- by 
4- by 4-foot cube-shaped pit that was filled with 1.5-inch aggregate, the top and base of which 
were estimated to be 9 and 15 feet, respectively, below ground surface (bgs). Available 
information indicates that Building 6590 was constructed in 1961 (SNUNM March 2003), and it 
is assumed that the drywell was also constructed at that time. It is assumed that this drywell 
was deactivated in the early 1990s, when the TA-V facilities were connected to an extension of 
the City of Albuquerque sanitary sewer system in the early 1990s (Romero September 2003). 
TA-V personnel have also stated that the drywell was abandoned when the area north of 
Building 6590 was paved (Hoe January 2000). 

Environmental concern about DSS Site 1112 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the drywell at this 
site. Because operational records are not available, the investigation of DSS Site 1112 was 
planned to be consistent with other DSS site investigations and to sample for the most 
commonly anticipated COCs found at similar facilities. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 0.85 mile northeast of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is essentially nonexistent at this 
paved site, and virtually all of the moisture that falls in unpaved areas subsequently undergoes 
evapotranspiration. The estimates of evapotranspiration rates for the KAFB area range from 
95 to 99 percent of the annual rainfall (Thompson and Smith 1985, SNUNM March 1996). 

DSS Site 1112 lies at an average elevation of approximately 5,434 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 510 feet bgs. The 
direction of groundwater flow is to the west in this area (SNUNM March 2002). The nearest 
groundwater monitoring well is TAV-MW1 which is approximately 100 feet north of the site. 
The nearest production wells to DSS Site 1112 are KAFB-4 and KAFB-11 , which are 
approximately 2.9 and 3.1 miles northwest and north-northeast, respectively, from the site. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
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locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at this site was designed to: 

• 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 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1112 was potential effluent discharged to the 
environment from the drywell at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1112 Potential COC 
Sampling Area Source 

Soil beneath the Effluent 
drywall discharged to the 

environment from 
the drywall 

COC =Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA =Not applicable. 

Number of Sample 
Sampling Density 
Locations (saml!_les/acr«tl_ 

1 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the di}'Yit'ell 

The baseline soil samples were collected at one location at DSS Site 1112 with a Geoprobe™ 
from two 3-foot-long sampling intervals at the boring location. Sampling intervals started at 
15 and 20 feet bgs in the boring. The soil samples were collected in accordance with the 
procedures described in the SAP (SNUNM October 1999} and FIP (SNUNM November 2001 ). 
Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site and the 
laboratories that performed the analyses. 

The DSS Site 1112 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and the data quality requirements from the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001 ). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1112 

Sample Type VOCs 
Confirmatory 2 
Duplicates 0 
EBs and TBs (VOCs only) 1 
Total Samples 3 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
0 
0 
2 

GEL 

= General Engineering Laboratories, Inc. 
=High explosive(s). 
= Polychlorinated biphenyl. 
=Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 

PCBs 
2 
0 
0 
2 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
OA 
QC 
RCRA 
RPSD 
svoc 
TB 
voc 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
0 0 0 0 0 
2 2 2 2 2 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/Beta 

Activity 
2 
0 
0 
2 

GEL 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1112 

Analytical Data Quality 
Method3 Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EPA Method 8330 
RCRA Metals Defensible 2 None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 None 
EPA Method 900.0 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency . 

. GEL =General Engineering Laboratories, Inc. 
HE =High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 

The QA/QC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples 
consisted of one trip blank (for VOCs only). No significant QA/QC problems were identified in 
the QA/QC sample. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999}. The data validation reports are presented in the 
associated DSS Site 1112 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996}. The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
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defensible and therefore acceptable for use in the NFA proposal. Therefore, the DOOs have 
been fulfilled. 

Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1112 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DQOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual model 
for DSS Site 1112, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data used to specifically determine the nature, migration rate, and extent of 
contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1112 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1112. 

111.3 Rate of Contaminant Migration 

The drywell at DSS Site 1112 was assumed to have been deactivated in the early 1990s when 
the TA-V facilities, including Building 6590, were connected to an extension of the City of 
Albuquerque sanitary sewer system (Romero September 2003). The migration rate of COCs 
that may have been introduced into the subsurface via the drywell at this site was therefore 
dependent upon the volume of aqueous effluent that may have been discharged to the 
environment from this unit when it was operational. Any migration of COCs from this site after 
use of the drywell was discontinued would have been predominantly dependent upon infiltrating 
precipitation. However, it is highly unlikely that sufficient precipitation would have reached the 
depth at which COCs may have been discharged to the subsurface because the site is covered 
by pavement. Analytical data generated from the soil sampling conducted at the site are 
adequate to characterize the rate of COC migration at DSS Site 1112. 

111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath 
the effluent release point (the drywell) at the site to assess whether releases of effluent from 
the unit caused any environmental contamination. 
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The DSS Site 1112 baseline soil samples were collected at sampling depths starting at 15 and 
20 feet bgs beneath the drywell. The upper sampling interval started at the depth at which 
effluent discharged from the drywell would have entered the subsurface environment at the site. 
This sampling procedure was required by New Mexico Environment Department (NMED) 
regulators and has been used at numerous DSS sites at SNUNM. The baseline soil samples 
are considered to be representative of the soil potentially contaminated with the COCs at this 
site and are sufficient to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1112 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COCs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989}. Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 41ists the nonradiological COCs and Table 51ists radiological COCs for the human 
health risk assessment at DSS Site 1112. All samples were collected at depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997}. 
Section Vl.4 discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1112 occurred in the subsurface soil resulting from 
the discharge of effluents from Building 6590 to the drywell. Wind, water, and biota are natural 
mechanisms of COC transport from the primary release point. Because the discharge was to 
the subsurface, wind and surface water are considered to be of low significance as transport 
mechanisms at this site. 

Water at DSS Site 1112 is received as precipitation (approximately 8.1 inches annually) that 
will either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. 
Infiltration at the site is enhanced by the sandy texture of the soil. However, because it is 
estimated that 95 to 99 percent of the annual precipitation in this area is lost through 
evapotranspiration, the depth of percolation of this water into the soil is limited, and the 
potential for further downward movement of COCs through leaching is low. Because 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1112 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNL!NM Than or Equal to the 
Bioaccumulator?b Concentration Background Applicable SNL/NM BCF 

(All Samples) Concentration Background (maximum Log K0w (BCF>40, 

coc (mg/kg) (mg/kg)a Screening Value? aquatic) (for organic COCs) Log K0 w>4) 

Inorganic 
Arsenic 3.26 4.4 Yes 44c - Yes 

Barium 110 J 214 Yes 170d - Yes 

Cadmium 0.425 J 0.9 Yes 64C - Yes 

Chromium, total 10 15.9 Yes 16C - No 

Chromium VI 0.02659 1 Yes 16c - No 

Cyanide 0.020959 NC Unknown NC - Unknown 

Lead 6.34 11.8 Yes 49c - Yes 

Mercury 0.00307 J <0.1 Unknown 5,5ooc - Yes 

Selenium 0.975 J <1 Unknown soo1 - Yes 

Silver 0.044659 <1 Unknown 0.5c - No 

Organic 
Acetone 0.00634 NA NA 0.699 -0.249 No 

2-Butanone 0.023 NA NA 19 0.299 No 

bis(2-Ethylhexyl) phthalate 0.0371 J NA NA 851h 7.6 1 Yes 
------ -

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie 1997, Southwest Area Supergroup. COC =Constituent of concern. 
bNMED March 1998. DSS = Drain and Septic Systems. 
cvanicak March 1997. J = Estimated concentration. 
dNeumann 1976. K0w = Octanol-water partition coefficient. 
9 Parameter was not detected. Concentration is one-half the Log = Logarithm (base 1 0). 
detection limit. mg/kg = Milligram(s) per kilogram. 
1Callahan et al. 1979. NA = Not applicable. 
9Howard 1990. NC = Not calculated. 
hHoward 1989. NMED = New Mexico Environment Department. 
1Micromedex, Inc. 1998. SNUNM =Sandia National Laboratories/New Mexico. 
BCF = Bioconcentration factor. - = Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1112 with 
Comparison to the Associated SNLJNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Equal to the 
Activity SNLINM Background Applicable SNL/NM 

(All Samples) Activity Background BCF 
coc (pCi/a) (pCi/a)a Screenina Value? (maximum aquatic) 

Cs-137 NO (0.027) 0.079 Yes 
Th-232 0.72 1.01 Yes 
U-235 NO (0.22) 0.16 No 
U-238 NO (0.68) 1.4 Yes 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
csaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS =Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO () =Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 

900c 
9ooc 

3,oooc 
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Is COCa 
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groundwater at this site is approximately 510 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

COCs can enter the food chain through uptake by plants. Once in the food web, COGs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because the COCs at DSS Site 1112 are at depths 
greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain 
transport is not expected to be a significant transport mechanism at this site. 

COGs at DSS Site 1112 include both inorganic and organic constituents. The inorganic COGs 
include both radiological and nonradiological analytes. With the exception of cyanide, the 
inorganic COCs are elemental in form and 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 half-life of the radiological COC (U-235), the aridity of the environment at this site, and 
the lack of potential contact with biota, none of these mechanisms is expected to result in 
significant losses or transformations of the inorganic COGs. 

The organic COCs at DSS Site 1112 include acetone, bis(2-ethylhexyl) phthalate, and 
2-butanone. Organic COGs 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. Biotransformations (i.e., transformations caused by plants, animals, 
and microorganisms) may occur; however, biological activity may be limited by the arid 
environment at this site. Because of their volatility, acetone and 2-butanone may be lost 
through volatilization, with subsequent degradation in the air. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1112. COGs 
at this site include radiological and nonradiological inorganic and organic analytes. Wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low, and loss through decay of the radiological COC is insignificant because of 
its long half-life. For acetone and 2-butanone, loss through volatilization and eventual 
degradation may be of moderate significance. 

Table 6 
Summary of Fate and Transport at DSS Site 1112 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
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VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and 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. 

V1.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1112. 
Section II presents a comparison of results to DOOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

DSS Site 1112 has been designated with a future land-use scenario of industrial (DOE and 
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at 
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DSS Site 1112 is approximately 510 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 1 shows the conceptual model flow diagram for DSS Site 1112. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct qamma 

Vl.4 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. 

Vl.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section Vl.6.2. Only the COCs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COCs. 

Vl.4.2 Results 

Tables 4 and 5 show DSS Site 1112 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, four constituents do not have quantified 
background screening concentrations. Three constituents were organic compounds that do not 
have corresponding background screening values. For the radiological COCs, one constituent 
(U-235) exhibited an MDA value greater than its background screening level. 

AU11·03/WP/SNL03:rs5399.doc B-11 840858.01 11/25/03 8:36AM 



RISK ASSESSMENT FOR DSS SITE 1112 11125/2003 

This page intentionally left blank. 

AU11-03/WP/SNL03:rs5399.doc B-12 840858.01 11/25/03 8:36AM 



Historical Activities Current and Future Activities 
I 

Primary Primary Secondary 
Contaminant Release Sources 

Sources8 Mechanism 

I -~ 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

lrdarial 
Worker 

AduH 

Dermal Contact 0 0 

lngestionb 0 0 

Soil 
Dermal Contact I e I 0 

OJ II D~ell H Release of Hazardous H . I constituents to Soil VOCs. 2-Butanone, Acetone Ingestion b/ ...... E luent 
U) Inhalation I e1o 

SVOCs: 
bis(2-Ethylhexyl) phthalate 

Metals: Mercury, Selenium, 
Silver 

Cyanide 

Radionuclides: U-235 I II Dermal Contact I e1o 
Direct External I 010 Irradiation 

Ingestion 
b 

I e1o ......__ 

LEGEND I ~ UptakebyBiota ~ and Food Chain Biota c Ingestion/Uptake I 0 I 0 
e Major Exposure a Primary source activities no Transfers 
0 Minor or no Exposure longer conducted. 

b For Flora, ingestion = uptake 
840857.03010000/ A45 c Pathway not applicable to human receptors 

Figure 1 

Conceptual Site Model Flow Diagram for DSS Site 1112, Building 6590 Reactor Sump Drywell 



RISK ASSESSMENT FOR DSS SITE 1112 11125/2003 

VL5 Step 4. Identification of Toxicological Parameters 

Table ?lists the COGs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values for the nonradiological COGs presented in 
Table 7 were obtained from the Integrated Risk Information System (IRIS) {EPA 2003), the 
Health Effects Assessment Summary Tables (HEAST) {EPA 1997a), the Technical Background 
Document for Development of Soil Screening Levels (NMED December 2000), and the EPA 
Region 6 {EPA 2002a) and Risk Assessment Information System {ORNL 2003) electronic 
databases. Dose conversion factors used in determining the excess TEDE values for the 
radiological COC for the individual pathways were the default values provided in the RESRAD 
computer code (Yu et al. 1993), which include the Federal Guidance Report 13 Mortality Tables 
(EPA 1999) and its 2002 updates. 

VL6 Step 5. Exposure Assessment and Risk Characterization 

Section VL6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use 
scenarios. 

VL6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989}, the Technical Background Document for Development of Soil Screening Levels {NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS {EPA 1989). 
Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented. 

VL6.2 Risk Characterization 

Table 8 shows an HI of 0.00 for the DSS Site 1112 nonradiological COGs and an estimated 
excess cancer risk of 2E-1 0 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 9 shows neither a quantifiable HI nor an estimated excess 
cancer risk for the designated industrial land-use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an individual on the site, which 

AU11..Q3/WP/SNL03:rs5399.doc B-15 84085801 11/25/03 8:36AM 



l> s 
~ 

~ 
~ z 
§ 

~ 
~ 
g 

OJ 
I 
~ 

0) 

I s 
~ 

~ 
o:> 

8i 
~ 

Table 7 
Toxicological Parameter Values for DSS Site 1112 Nonradiological COCs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-dt1 
Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
Acetone 1 E-1c L 1 E-1 1 - -
2-Butanone 6E-1c L 2.9E-1c L -
bis(2-Ethyihexyl) phthalate 2E-21 - 2E-21 - 1.4E-21 

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from iRIS (EPA 2003): 

D = Not classifiable as to human carcinogenicity. 
croxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
eroxicological parameter values from HEAST (EPA 1997a). 
troxicological parameter values from EPA Region 6 (EPA 2002a). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS =Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-d)·1 = Per milligram per kilogram day. 
ORNL = Oak Ridge National Laboratory. 
RfDinh = Inhalation chronic reference dose. 
RfD0 =Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 
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TableS 
Risk Assessment Values for DSS Site 1112 Nonradiological COCs 

Industrial Land-Use 
Maximum Scenarioa 

Concentration Hazard 
coc (mg/kg) Index 

Inorganic 
Cyanide 0.02095b 0.00 
Mercury 0.00307 J 0.00 
Selenium 0.975 J 0.00 
Silver 0.04465b 0.00 
Organic 
Acetone 0.00634 0.00 
2-Butanone 0.023 0.00 
bis(2-Ethylhexyl) phthalate 0.0371 J 0.00 

Total 0.00 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
J =Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table9 

Cancer 
Risk 

-
-
-
-

-
-

2E-10 

2E-10 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.00 -
0.00 -
0.00 -
0.00 -

0.00 -
0.00 -
0.00 8E-10 

0.00 SE-10 

Risk Assessment Values for DSS Site 1112 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
a Dinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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Cancer 
Risk 

-
-
-
-

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -

840858.01 11/25/03 8:36AM 



RISK ASSESSMENT FOR DSS SITE 1112 11125/2003 

resulted in an incremental TEDE of 8.6E-3 millirem (mrem)/year (yr). In accordance with 
EPA guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 9200.4-18 (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 DSS Site 1112 for the 
industrial land-use scenario is well below this guideline. The estimated excess cancer risk 
is 1.0E-7. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 8E-1 0 (Table 8). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (EPA 
1991) generally recommends that inhalation not be included in a residential land-use scenario, 
this pathway is included because of the potential for soil in Albuquerque, New Mexico, to be 
eroded and, subsequently, for dust to be present in predominantly residential areas. Because 
of the nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 9 shows that for the DSS Site 1112 associated background constituents, there is no 
quantifiable HI or estimated excess cancer risk. 

For the radiological COCs under the residential land-use scenario, the incremental TEDE is 
2.2E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1112 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1112 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 3.0E-7. 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 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section V1.9, Summary. 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 {lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 2E-1 0. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COCs there is neither a quantifiable HI nor an estimated excess cancer risk. 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 quantifiable background screening 
values are assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 1 .9E-1 0 for the industrial land-use scenario. These 
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incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering an industrial land-use scenario. 

For the radiological COGs under the industrial land-use scenario, the incremental TEDE is 
8.6E-3 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 1.0E-7. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below the numerical guidance. The estimated excess cancer risk is SE-1 0. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COCs there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 8.4E-1 0 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health from 
nonradiological COCs considering a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
2.2E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998}. The estimated excess cancer risk is 3.0E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1112 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999} and FIP (SNUNM November 2001 ), and the DQOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 1112. 

Because of the location, history of the site, and future industrial land use (DOE and USAF 
March 1996), there is low uncertainty in the land-use scenario and the potentially affected 
populations that were considered in performing the risk assessment analysis. Because the 
COGs are found in near-surface soil and because of the location and physical characteristics of 
the site, there is little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003}, HEAST 
(EPA 1997a), and the Technical Background Document for Development of Soil Screening 
Levels (NMED December 2000}. Where values are not provided, information is not available 
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from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average U.S. 
population (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 conclusion reached. 

Vl.9 Summary 

DSS Site 1112 contains identified COGs consisting of some inorganic 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 2E-1 0. 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 HI is 0.00, 
and the incremental estimated excess cancer risk is 2E-1 0 for the industrial land-use scenario. 
The incremental risk calculations indicate insignificant risk to human health for the industrial 
land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 8E-10. 
Thus excess cancer risk was also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00, and the 
incremental excess cancer risk is 8E-1 0 for the residential land-use scenario. The incremental 
risk calculations indicate insignificant risk to human health for the residential land-use scenario. 

Incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much lower than EPA guidance values; the estimated TEDE is 8.6E-3 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 incremental estimated cancer risk value is 1.0E-7 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
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scenario that results from a complete loss of institutional controls is 2.2E-2 mrem/yr with an 
associated risk of 3.0E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1112 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 10. 

Table 10 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1112 Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1.9E-10 1.0E-7 1.0E-7 
Residential 8.4E-10 3.0E-7 3.0E-7 

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. 

VII. Ecological Risk Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1112. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment, which is followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DQOs, data assessment, and 
evaluations of bioaccumulation as well as fate and 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. 

Vll.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section Vll.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 
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Vll.2.1 Data Assessment 

As indicated in Section IV, all COGs at DSS Site 1112 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COGs are 
considered to be COPECs. 

Vll.2.2 Bioaccumulation 

Because no COPECs are associated with this site, bioaccumulation potential was not 
evaluated. 

Vll.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COGs at this 
site. Degradation, transformation, and radiological decay of the COGs are expected to be of 
low to moderate significance. 

Vll.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with COGs 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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11125/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM 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 eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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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 SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993}, 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1 . 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only} soil 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 Identified Exposure Routes 

In general, SNUNM 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 land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory 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, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C =contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COGs), 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 COGs 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 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED / =~s ______________ _ 

s BW*AT 
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where: 

15 =Intake of contaminant from soil ingestion (milligrams [mg}/kilogram [kg}-day) 
C5 =Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF =Conversion factor (1 E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests 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 1997): 

where: 

Cs *fR*EF*ED*(YvFor hEF) 
I =--------------~~--~~~ 
s BW *AT 

15 =Intake of contaminant from soil inhalation (mg/kg-day) 
C5 =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 (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ______________________ _ 

a BW*AT 

Da =Absorbed dose (mg/kg-day) 
C5 = Chemical concentration in soil (mg/kg) 
CF =Conversion factor (1 E-6 kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

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 

11/25/2003 

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): 

where: 

C *IR*EF*ED I = ___:.:w _____ _ 

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [LJ) 
IR = Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): 

where: 

C * K * IR * EF *ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Um3) 

IRi = 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 chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM 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. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM 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 SNUNM 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, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 35oa.b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,95oa.b 10,950a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa.b 30 Adulta 20Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day} 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure 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 Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,9508 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5d 
Food Ingestion Pathway 

Ingestion Rate, Leafy Vegetables 
(kQJyr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain _(kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
8 SNUNM (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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