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Operable Unit 1295
Live Fire Range East Septic System (Lurance
Canyon)
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CAC (SWMU Assessment Report) Submitted September 2005

Environmental
Restoration
Project

United States Department of Energy
Sandia Site Office

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of
Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.



Sandia and Septic Systems (DSS) Areas of Concern (AOCs)

1 o 1090, 1094, 1095, 1114, 1115,

1116, and 1117 (Poster 1 of 2)

This work supported by the
United States Department of Energy
under contract DE-AC04-94185000.

Environmental Restoration Project

Investigations Recommended Future Land Use

Site Histories A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage + Recreational land use was established for AOC 1094.
pits) so that locations for soil-vapor samplers and soil borings could be selected. .+ Industrial land use was established for AOCs 1090, 1095, 1114, 1115, 1116, and 1117.

Two of the seven AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs: no
significant VOC contamination was identified at either site.

Year Drain Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to RCSUH’S Of R ISk A ﬂﬂ'YSi s
Year or Septic | Year(s) Septic Tank determine if COCs were released to the environment from drain systems.

Site Name Location !S’:sl::::%:':lctl Ahf:;:e::d “d/:amrgf g Risk assessment results for industrial a»nd residential lar'md-use scenarios are c.alculated per NMED risk

Bldg 6721 The years that site-specific characterization activities were conducted and scil sampling assessm_ent guldanoe.as presented in "Supplemental Risk Document Supporting Class 3 Permit

Septic System TA-Il 1952 1991 Late 1990s depths at each of these seven AOC sites are as follows: g‘;’;‘ﬁﬁ“g(‘)gmss» o . '

Live Fire —— ecause s were present in concentrations grealer than background-screening levels or because con-

R E Lurance Unk i be j = Soil Sampli stituents were present that did not have background-screening levels, it was necessary to perform risk
ange East Cattan nknown Unit is active | D°"‘_P°:$““ \ 'Be "'Ph'“ﬂ assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse

Septic System ’ (O ey e health effects for the residential land-use scenario.

Drywells) Drainlines, | Type(s) of Drain System Passive . .
Bldg 9938 Coyote Test 1971 Unknown | 2005 Site | Located With | Seepage Pits, |  and Soil Sampling | Soil-Vapor The non-radiological total human health His for all seven sites are below NMED guidelines for a residential

Seepage Pit Field . Name | a Backhoe Drywells Depths (ft bgs) | _Samplin land-use scenario.
Bldg 9978 Covote Test 1971 e No septic t_ank or Bldg 6721 | ) \ For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline.
Drywell Field 1 seepage pit at this site Septic 2002 2002,2005 | Drainfield: 4.9 None However, the incremental excess cancer risk value for this site is below the NMED residential land-use
Former Offices | Solar Tower . s | System scenario guideline.
Septic System Complex 1976 1979 200 k::gi‘" Drainfield: The incremental human health TEDE for the industrial land-use scenario ranged from 7.2E-4 to 2.5E-2
Bldg 9981A Solar Tower - ot s ki Seepage pit is still in East gz::::: d ; :; o mrem/yr at six of the sites; at AOC 1094, the incremental human health TEDE was 1.9E-3 mremlyr for the
Seepage Pit Complex iLES BOE use Septic Borehole 3 7. 11, 17,22 recreational land-use scenario. All of these incremental human health TEDEs are substantially below the
Bldg 9982 Solar Tower 5 i No septic tank or System EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use
Drywell Complex 198 seepage pit at this site glds 9938 T RS, 55 scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr, all of which are substantially below the
Pﬁ"’aﬂe g b ibis EPA numerical guideline of 75 mrem/yr. Therefore, all of these sites are eligible for unrestricted radiologi-
Bldg 9978 e i call release. y ! :
Drywell Ty pross S Using the SNL predictive ecological risk methodology, it was concluded that there is not a complete ecolog-
g Former ical pathway at six of the sites. Thus, a more detailed ecological risk assessment to predict the level of risk
DCPﬂ" to Groundwater (S)eﬁ'mes s S 10,1550 was not deemed necessary for these sites. Ecological risk for the remaining site, AOC 1090, was predicted
Depth to the regional aquifer at these seven AOCs is as follows: sy‘jifm :o be |°|w' o h health ks Wide e d :
Bidg - n conclusion, human health risks under a residential land-use scenario and ecological risks are acceptable
0%81A Seepage Pit: per NMED guidance. Thus, these sites are proposed for CAC without institutional controls.
AOC Groundwater Seepage g::::g::szl é& l33 58. 13
Number Site Name Location Depth (ft bgs) ;'lld e -
1090 | Bldg 6721 Septic System TA-II a7 Drywel Tepslis Al e

Drain and septic system site histories for the seven AOCs are as follows:

Septic system is still in

Iély‘:e';m Range East Septic | /1 ce Canyon 107 The total HIs and excess cancer risk values for the nonradiological COCs at the seven
- ‘ sites are as follows:
1095 | Bldg 9938 Seepage Pit Coyote Test Field Residential Land-Use Sci i
sidentia and-Use enario

1114 | Bldg 9978 Drywell Coyote Test Field Jiiin : Site Total Hazard
Summary of Data Used for CAC Justification Number Site Name Index Excess Cancer Risk

115 Former Offices Septic Solar Tower :
System Complex 1090 Bldg 6721 Septic System 0.28 1E-5° Total / 1.44E-6 Incremental

: Solar Tower . Soil samples were analyzed at off-site laboratories for VOCs, SVOCs, PCBs, HE compounds, RCRA met- Live Fire Range East Septic
1LE6 | Blig SRLA Seopage 1 Complex als, chromium VI, cyanide, and gross alpha/beta activity, and at on- and off-site laboratories for radionu- $09% System 0.00 7E-10 Total
1117 | Bldg 9982 " Solar Tower clides by gamma spectroscopy. 1095 Bldg 9938 Seepage Pit 0.00 6E-10 Total
9962 Deyes Complex ; VOCs were detected at AOCs 1090, 1094, 1114, 1115, and 1116. PCBs were detected at AOC 1115. 14 Bldg 9978 Drywell 0.00 TE-10 Total
Chromium VI was detected at AOCs 1094, 1095, 1115, 1116, and 1117. Cyanide was detected at AOCs 1115 Former Offices Septic System 0.00 7E-10 Total
1095, 1114, and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at 1116 Blde 9981A q‘ee aoe Pit 0'00 7E-10 Total
AOG 1090, indicated that ubiquitous or widespread SVOC contamination was not present. dg = D4PE . 7E-10 Tota
Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the 117 Bldg 9982 Drywell _ 0.00 5E-10 Total
Constituents of Concern. background value at AOC 1115, and silver was detected above the background value at AOC 1094. No __ NMED Guidance =1 <IE-5
VOCs other metals were ec;etected above t:nackgn:)ur'lgtl values.Aoc o b W e *Value exceeds NMED guidance for residential land-use scenario; therefore, incremental values are shown.
U-235 was detected above the background activity at 1 and, ugh not detected, for
SVOCs U-235 exceeded the background activity at all seven sites. U-238 was detected above the background
PCBs . activity at AOC 1115, and Th-232 was detected slightly above the background activity at AOC 1116. Gross
PCBs beta activity was slightly above background activity at AOC 1080.
HE Compounds For six of the sites all of the confirmatory soil sample analytical results were used for characterizing that
Metals site, for performing the risk screening assessment, and as justification for the CAC proposal. For AOC
Cyanide 1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analytical results were used for
Radionuclides characterizing the site, for performing the risk screening assessment, and as justification for the proposal
of CAC.

1094

e & & & & o o @




P— and Septic Systems (DSS) Areas of Concern (AOCs)
'l“al}';,o“:;". 1090, 1094, 1095, 1114, 1115, 1116, 1117,
i (Poster 2 of 2)

This work supported by the Environmental Restoration Project

United States Department of Energy
under contract DE-AC04-94185000.
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Backfilling the seepage pit excavation at AOC 1095.
The section of metal culvert that was removed from
the seepage pit is next to the worker in the fore-
ground. The Solar Tower is in the background.
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National Nuclear Security Administration

. . Qg Sandia Site Office
MVA F:.v- P.O. Box 5400

Svcuriy s Albuquerque, New Mexico B7185-5400

AFR 7 008
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr James Bearzi, Chief

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Road East, Building 1
Santa Fe, NM 87505

Dear Mr. Bearzi,

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Quality Control (QC) Report, and copies of gamma
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project,
in response to the New Mexico Environment Department Request for Supplemental
information: Environmental Restoration Project SWMU Assessment Reports and
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034,
10385, 1036, 1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September
2004, Environmental Restoration Project at Sandia National Laboratories, New
Mexico, EPA 1D No. NM589011518, dated January 14, 2005.

One hardcopy {consisting of seven volumes) will be delivered to Will Moats (NMED),
and an electronic CD will be sent by certified mail to you and Laurie King (EPA).

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

Sincerely,

'@@q}:\ﬁ Neere—

Patty Wagner
Manager

Enclosure



Mr. J. Bearzi (2)

¢c w/ enclosure:

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

J. Volkerding, DOE-NMED-0OB

cc w/o enclosure:

D. Pepe, NMED-OB

J. Estrada, NNSA/SSO, MS 0184
F. Nimick, SNL, MS 1089

R. E. Fate, SNL, MS 1089
M. J. Davis, SNL, MS 1089
D. Stockham, SNL, MS 1087
Ba=langkepf, SNL, MS 1087
P. Puissant, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141

APR

7 2005
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Sandia National Laboratories/New Mexico
Drain and Septic Systems Project Quality Control Report
April 2005

In response to the New Mexico Environmental Department (NMED) request for
supplemental information dated January 14, 2005, the Sandia National Laboratories/New
Mexico (SNL/NM}) Environmental Restoration (ER) project is providing a complete set
of laboratory analytical quahity control (QC) documentation for approximately 1,200 soil
and associated field blank and duplicate samples collected at the SNL/NM Drain and
Septic System (DSS) sites from 1998 to 2002.

The documentation set is comprised of seven report binders. The first binder contains a
master index sorted by DSS Site number, and then by analytical parameter. The master
index also includes the site names, binder number in which the pertinent QC information
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC)
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix,
analytical laboratory, and the Jaboratory analytical batch number for these DSS samples.
The first binder also contains tables of calculated relative percent differences (RPDs) for
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002.

Binders 2 through 5 include the detailed QC information for General Engineering
Laboratories (GEL). Binder 6 includes the same type of information for the ER
Chemistry Laboratory (ERCL). Binders 2 through 6 include general narratives which
address condition on receipt at the laboratory, and sample integrity issues {proper
preservation, shipping, AR/COC, etc.). Technical narratives are also provided for each
analytical method used. These narratives address holding time and any other specific QC
method conformance issues. QC summaries are included for each QC batch. These
include the result data and applicable calculations (percent recovery, RPD) for analytical
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma
spectroscopy data documentation, and the associated batch QC from the SNL Radiation
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the
AR/COC number, an individual cross reference summary sheet is provided.
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BECORDS CENTER/ for
ORIGINAL COPY Sandia National Laboratories

AR ansoasn RECEIVED

ARCOC- 602817 OCT 11 1999

SNL/SMO

. CASENARRATIVE

Case No. 7223.230

Oclober 1, 1999

Laboratory identification:

General Engineering Laboratories, Inc.

Maijing Address:

P.0. Box 30712
Charlestan, Sounth Carolina 29417

Express Mail Delivervy and Shipping Address:

2040 Savage Road
Charlesten, South Carolina 25407

_ Telephone Number:
. | (843) 556-8171

Summary:

Sample receipt

Fifty-seven soils and eleven aqueous samples were collected by Sandia on August
27,30 and 31. September Ist, 2nd and 7,1999. The samples amived at General
Engineering Laboratories, Inc., (GEL) Charleston, South Carclina on September 8, 1995,
for Environmental Analyses. Cooler clearance (Screening, temperature chieck, etc.) was
done upon login. The cooler arrived without any visible signs of fampering or breakage
and with custady 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) EFI SOP S-007 rev. 2 "The Receiving of
Radjoactive Samples." The samples were stored properly according to SW-846
procedures and GEL SOP.

PO Box 30712 » Charleston, 8C 29417 » 2040 Savage Road « 29407
(803) 556-8171 « Fax (803} 766-1178

¥
‘, Printee on recyeled papwr,

. GENERAL ENGINEERING LABDRATORIES



The samples were received as follows:

ARCOC SDG# #of samples | Collection Date | Date Rec’d bv Lab |
602320 0009228A 4 08/31/99 05/8/99
602817 06092288 54 08/27,30.31/99 05/8/39

011 9/2/99

The laboratary received the following samples:

Laboratory ID Description

602820:

9909228-01 050109-001 B9938-.SP1-BH1-9.5-§
9909228-02 050109-003 B9938.SP1-BH1-9.5-S
9909228-03 050109-¢04 B9938-SP1-BH1-9.5-S
9909228-04 050110-065 B9938-5P1-BH1-9,.5-TB
602817 .
9999228-05 050049-061 SGLARDETOX-DF1-BH3-
9909228-06 050049003 SOLARDETOX-DF1-BH3-
9909228-07 050049-004 SOLARDETOX-DF1-BH3-
9909228-08 050050-001 SOLARDETOX-DF1-BH3-
9909228-09 050050-003 SOLARDETOX-DF1-BH3.
9909228-10 050050-004 SOLADEXTOX-DF1-BH3-
9909228-11 050052-001 SOLARDETOX-DF1-BH2
9909228-12 050052-003 SOLARDETOX-DF1-BH2-
9909228-13 050052-004 SOLARDETOX-DF1-BH2-
9909228-14 050053-001 SOLARDETOX-DF1-BH2-
9909228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-16 050053-004 SOLARDETOX-DF1-BH2-
9909228-17 050055-001 SOLARDETOX-DF1-BH1-
9509228-18 050055-003 SOLARDETOX-DF1-BH1-
9909228-19 050055-004 SOLARDETOX-DF1-BH1-
9909228-20 050056-001 SOLARDETOX-DF1-BHI-
9309228.21 050056-003 SOLARDETOX-DF1-BH1-
9909228-22 050056-004 SOLARDETOX-DF1-BH1-
9909228-23 050057-001 SOLAR-9981A-SP1-BH1-
9909228-24 050057-003 SOLAR 9981A-SP1-BHI
9909228-25 050057-004 SOLAR 9981A.SP1-BH1
9909228.26 050058-001 SOLAR 9931A-SP1-BH1
$909228.27 050058-003 SOLAR 9981A-SP1-BH1
3009228-28 050058-004 SOLAR 9981A-SP1-BH1
8909228-29 050059-001 SOLAR 9982-DW1-BH1-
9909228-30 050059-003 SOLAR 9982-DW1.BH]1-
9509228-31 050059-004 SOLAR %982-DW1.BH1-
9309228-32 050060-001 SOLAR 9982-DW1-BH1
3909228-33 0500660-003 SOLAR 9982.DW1-BH1

GENERAIL ENGINEERING LABORATORIES

PO Box 30712+ Charleston, SC 29417 « 2040 Savage Road « 29407

(803) 556-8171 » Fax (803) 766-1178
ﬂ Printed on reeyeled paper.



The laboratory received the following samnles:

Laboratory ID Description
602817: _
9909228-34 0506060-004 SOLAR 9982-DW1.BH1
9909228-35 050061-001 SOLAR 9982-DW1-BH1
99092238-36 050061-003 SOLAR 9982-DW1-BH1
9909228-37 050061-004 SOLAR 9982-DW1-BH1
9909228-38 05¢062-001 LER-DF1.BH1-7-8
9909228-39 050062-003 LFR-DF1-BH1.7-8
9009228-40 050:062-004 LFR-DF1-BH1-7-5
99(39228.41 05H63-00). LFR-D¥1-BH1-12-5
9909228-42 050063-003 LFR-DF1-BH1-12-§
9909228-43 050063-004 LFR-DF1-BH1-12-§
99(39228-44 050064-001 LFR-DF1-BH1-7-MS/MD
9909228-45 050064-003 LFR-D¥1-BH1.7-MS5/MD
990922846 050064-004 LFR-DF1-BH1-7-MS/MD
090922847 030055-001 LFR-DF1-BH2-7-8
990922848 056065-003 LFR-DF1-BH2-7-S
9909228-49 (50065-004 LFR-DF1-BH2-7-S
9909223-50 050066-001 LFR-DF1-BH2-12-S
9909223-51 050066-003 LFR-DF1-BH2-12-§
99092238.52, 050066-004 LFR-DFI-BH2-12-5
9909228-53 050067-001 LFR-DF1-BH3-7-S
9909228-54 050067-003 LFR-DY¥1-BH3-7.8
9909228-55 050067-004 LFR-DF1-BH3-7-S.
9909228-56 050068-001 LFR-DF1-EH3-12-8
9909228-57 050068-003 LFR-DF1-BH3-12-§
9909228.58 050063-004 LFR-DF1-BH3-12-8
9909228-59 05406%-005 LFR-DF1-BH3-GS
5909228-60 150069-006 LFR-DF1-BH3-GRAB
9909228-61 050069-007 LFR-DF1-BH3-RCRA
9909228-62 050069-008 LFR-DF1-BH3-SYOC
9909228-63 050069-009 LFR-DF1-BH3-HE
9909228-64 050069-010 LFR-DF1-BH3-CN
99093228-65 050069-011 LFR-DF1-BH3-CR6+
9909228-66 050069-012 LFR-DF1-BH3-PCB
9909228-67 050069-013 LFR-DF1-BH3-EB
9909223-68 050069-014 LFR-DFI-BH3.TB
Case Narrative

Sample analyses were conducted using methodology as outlined jn General
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or
admipistrative problems during analysis, dara review, and reduction are contained in the
analytical case narratives in the enclosed data package.

GENERAL ENGINEERING LABORATORIES
PO Box 30712« Charleston, SC 29417 » 2040 Savage Road +» 29407
(803) 556-8171 + Fux (803) 766-1178

”~
| A a Prinad o reeyoded paper



Internal Chain of Cnstody:

Custody was maintained for all samples.

Data Package:

The enclosed data package contains the following sections: Case Narrative. Chain
of Custody, Cooler Receipt Checklist, Qualifier Flag and Data Package Definitions,
Sample Data, QC Summary and Raw Data.

This dara package, to the best of oy knowledge, is in compliance with technical and

administrative requirements.

/,,7_, Edith M. Kent

Project Manager

c:snls9905228

GENERAL ENGINEERING LABORATORIES
PO Box 30712« Charleston, SC 29417 « 2040 Savage Road « 20407
(R03) 556-8171 + Fax (803) 766-1178
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ANALYSIS




.

CASE NARRATIVE
SNLS

SDGH# 99228S-VOA

Anglysis by GC/MS

Sample Analysis:

The fyllowing samples were analyzed for Voletile Organic Compounds using the analytical protocal Fom
EPA SW-846 Third Bdition, Method 82604, Revision 1, September 1994:

Laboratory Number Sample Descrintion

5909228-01 050109001 B9%38.5P1-BH1-9.5.5
9909228-05 050049-001 SOLARDETOX-DF1-BH3-
9509228-08 050050001 SCLARDETOX-DF1-BH3-
9909228-11 050-052-001 SOLARDETOX-DF1-BH2
7309228-14 Q50253-001 SOLARDETOX-DF1-BH2-
99(:9228-17 050055-001 SOLARDETOX-DF1-BHI-
99052728-20 050056-001 SCLAFRDETOX-DF1-BH1-
990922823 050057-00150LAR-2931A-3P1-BHI1-
9909228-26 030058-C01 SOLAR 3981 A-BP1-EH1
9909228-29 050059-60] SOLAR 9982-DWI1-BHI-
9909228-32 350060-001 SOLAR, 9982-DW1-BE1
9509228-35 030061-001 SOLAR 9982-DWI-BHL
990%228-38 050062-001 LFR-DF1-BH1-7.8 -
930922841 050063001 LFR-DF1-BH1-12-8
9909228-44 050064001 LFR-DF1-BH1-7-M5/MD
990022847 (30065-001 LFR-DF1-BH2.7-3
99042738-50 050065-001 LFR-DFI-BH2-12-8
2009278-53 050067-001 L¥R-DF 1-BH3-7-5
S909728-56 050068-0071 L¥R-DF1-BH3412-5
Q646985 VELEO0]1 (Blank)

QC646986 VBLKOiLCS (Laboratory Contiol Sample)
QCH44987 T 050064001248 (Matrix Spike)

QCH465838 050064-001MSD (Matrix Spike Duplicare)
QCH46983 YBLRO2LCSD (Laboratory Controt Sample Duplicate)
QC647238 YBLKO2 (Blank) .

QCa47289 VBLK02L.CS {Labaratory Contral Sample)
QC84TH60 VELY03 (Blank)

QCE47661 YBLEQ3LCS {Laboratery Contrat Sample)

System Configuration:

The laboratory utilizes a variety of nstrument configurations for volalile analyses. These analyses are
accomplished using one of more of the GC and MS eouplings, as follows;

GC/MS Tnterface Purge and Trap-Concentrator /
Aufosampler
5820 Series 11/ 5970 Jet Separaior Tekmar 2000 ) Archon
5890 Series 11/ 5972 Direct OI4340 f Archon
6890 Serfes /5973 Direct Tekmar 3000 / Precept
¢ SDG# 992288 - VOA
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6890 Serles /5973 Direct Ol 4560 / DPM-18
6890 Series /3573 Direct Tekmar 2000 / Archon

Chromatographic Columan:

Chromatographic separation of volatile components is accomplished throngh anaiysis o ane or more of
the following columps:

T&W DB - 624, 60 m x 0.32 mm, 1.3um (identifled by the J& W1 desigpatiog)
1&W2:  DB-624,75m x 053 mm, 3 um (identifisd by the J&W2 designation)

Rixt Rix Volatiles, 60 m x 0.53 mm, 1.5 um (identified by the Rix YOA designation)
W3 DB-624, 60 m x 025 mm, 1.4 um (identified by the T&'W3 desipnation)

Samples arc prepared using Purge and! Trap samplers comaining the following P & T trap:

VOCARE 3000; Carbopack B/ Carboxen 1000 &1001]

Tnstrument Confignration;

The samples reporied in this SDG were analyzed on ane or more of the following instrurnent systems
(instrument systems are identified by the instrument D designations listed below which can be found on
the raw data or individual form headers):

Instrumeni System Configaration Chromutegraphic FP&T

: Colamn Trap
YOAL HP5850/HP3IT0 J&W2 VOCARB 3000
YOAZ HPG320/HP3573 T&W3 VOUCAEB 3000
VOA4 HP5§90/MRPS5T2 Rix VDA VOCARB 3000
VDAS HPS8X/HP5972 T&W3 YOCARR 3000
VOAT HPS890/MHPSIT2 Rx VOA VOUCARB 3600
VOAZ HP6sX/EP5973 T&EW3 VOCARB 2000
VOAY HP6850/HP39T3 JI&EW3 Tenax/Silicagel/

' Chareoal
Instrument Calibration:

Ths {nstrument was propearly calibrated.

For a complete list of data files for the inifial calibration, see the Calbration History Repert.

Helding Time:

All samples were analyzed within the required holding ims.

Surrogates:

SuTogate recoveries in all samples were within the required accepiance limits.

+ SDG# 932283 - VOA
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Internal Standards:

Intemnal Stendard areas io all samples were within the required acceptance lmits,

Blanks:

There were no target analytes detected In the method blanks abave the tequired reporting limit.

Spike Analyses:

The metrix spikc (MS) and matrix spike duplicate ¥ISD) were anzalyzed on the following Sample Number:
3905922844 050064-001 LFR-DF1-BE1.7-M5/MD

All analytes in the MS ang MSD were within the required acceptance limits for percent recovery.

All analytes n the MSAVESD set were within the required acceptance lirits for relative percent difference.

Laboratory Control Samples:

All analytes in the [aboratory contral sample (I.C5) and Jaboratory control semple duplicate {(LCSD) were
within the requiTed acceptance limits for percent recovery.

All analytes in the L.CS/LCSD ser were within the required acceptance ligaits for relative perceat
differcnce.
Dilutions:

The samples in this SBG did aot require difutions.

Non Couformanee Reports:

There were no Nonconformance Reports associated with this SDG.

Genera] Comments:

Data filas associsied with both the initial calibration and conkinuing calibration check may haye been
manunlly integraved to comect misidentification of peaks by the integration software. Manual integrations
are performed because of poor peak shapes exhibited by s¢lective compounds at low concentrations, cras a
result of overlapping retention time windows of similar isomeric cumpounds contained on the extended
reporting Yist. If applicable, peak profiles for the affected compounds are conizined in the raw data section,

1 { "
The preceding narrative has been raviewed by:&mmm \,\} .'.‘4)43-\,. Date: Q-S4 S
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CASE NARRATIVE
SNLS

SDG# 39228W-YOA

Analysis by GOMS

Sample Analysis:

The following samples were analyzed for Volatile Ovganic Compounds using the analyticat protocal from
EPA SW-346 Third Editlon, Method 82604, Ravision 1, September 1994:

Lakoratory Number Sample Deseription
5905228-04 050110-005 BS93B-8P1-RH1-5.5-T
$9903228-67 050069-013 LFR-DF1-BH3-ER
9%09228-68 050062-014 LFR-DF1-BH3-TB
QCs4713D VBLEOLLCSD (Laboratory Control Semple Dupiicate)
QT64T662 VBLEO] (Blank)
QCTE4T653 VBLKO1LES fLaboratory Crntrol Sample)
System Confignration:

The laboratery utilizes a verjery of inrrument configurarions for volatile analyses. These analyses are
accomplished using one or more of ths GC and MS couplings, as follows:

CGCIMS ] Interface ‘ Purge apd Trap-Coneentraior /
Aatosampler

5890 Series T/ 5970 et Szparator Tekmar 2000 Archor .

5690 Series T/ 5972 Dirsct Ol 4563 f Archion

6890 Series /5973 Direct Tebzazt 3000 / Precept

6850 Series /5973 Direct CI4560/CPM-16

6890 Serdes /5973 Direct Tekmar 2400 / Archon

Chrematographic Colamn:

Chromatogrephic separetion of volatile componeats is accomplished throsgh znalysis on one or more of
the following columns:

J&EWL DB - 624, 60 m x 0.32 pm, 1 8um (identified by the I&W1 designaticn)
J&W2 DB - 624, 75 m % 0.53 mm, 3 um (identified by the J& W2 designarion}

Rl R Volatiles, 0 m x 0.53 mm, 1.5 um (idectified by the Rix VCA designarion)
JEW3 DB-624, 66 m x 025 mm, 1.4 um (identified by the J&W3 designation)
Samples are prepaved using Purge and Tiap sampless containing the following B & T oep:

YOCARS 3000: Carbopack B/ Carboxen 1000 &100L

- SDG# 99228W - VOA
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Icstramert Configuration:

The samples reported in this SDG were analyzed on one or more of the following instrument systems
{instrument systems ars identified by the instriment {0 designazions listed below which can be found on
the raw dara or individual form headers):

Instrument 1D System Coufiguration Chromatographic P&T

Colump Trap
YOAL . HP3890/HP2970 J&W2 VCCARB 3000
VDA2 HP5890/HP5973 J&W3 VOCARS 3000
VOA4 HP5890/HPS9T2 A VOA YOCARS 3000
VOAS BP5890/HPS972 l&ws VOCARSB 3000
VDAT ’ HP3890/HP5572 AU YOA YOCARB 3000
VOAS H>6890/LP5573 J&W3 VOCARB 300
YDA9 HPaREP3973 J&Wws3 Tenax/Slicagelf

Chearcoal

Instrument Calibration:
The insmiment was properly calibreted,

For a compiete list of data files for the initiai calibcation, see the Calibration History Repart.

Holding Timer

All samples were apalyzed within the required bolding time.

Surrogaies:

Surragate recoveries in all samples were within the required acceptance Fmirs,

Internal Standards:

Tztemal Standard areas in ail samples were within the required acceptance limits,

Blanks:

There were 0o target azalytes deteeted in the methed blank abovs the required reporting limit.

Spike Analyses:

The analysis of a matrix spike (M5) and matrix spike dupiizate (MSD) was natrecuired far the samplag i
ihis SDCG,

* SDG# 99228W - YOA
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Laboratory Coatrel Sawples:

All anzlytes in the laboratory control sample (LCS) and laboratory control sample duplicate {LCSD) were
within the required accepiance Limits for percent recovery,

All analytes in the LOS/LCSD set were within the required acceptance limits for rzlative percent
difference.

Dilutions:

Semples in this SDG did notrequire difutions.

Non Condormance Reports:

There were no Noncorformance Reports associated with this SDG.

Geoers) Comments:

Data files associgted with both the initial calinration and coptiming calibration check may have been
manunally integrated to correct misidencification of peaks by the imegration software, Manual integrations
are pestormed because of poor peak shapes exhibited by selestive compounds 4t low concentrations, or as a
result of overlapping retention time windows of similar isemeric compowuds contained oa the extended
teperdng list IF applicable, peak profiles for the affected compounds are conteined In the raw data secdon.

s
The preceding narrative has been raviewed by: w . \mA l\.,\_}"mm Date; - a5
* SDGH 06223W - VOA
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QC Summary Report

Praject Description REP #AJ24804
ecr SNLSO0396 Lab. Samople ID: 9909228 % Repoat Date:  Oclober 07, 1999 Page | of33
Sample/Parameter Type Batch NOM Sample Quat QC Units KPD% REC% Ranpe Amalyst Date  Time
Volatile Organies '
QLG4D98S BLANK 158044
1,1-Dichloroethylsns U ™D uphks MAP 03/09/99 0900
Benzene U ND ucgig
Chlorobenzene U ND wgfkg
Tolaene U NP ougfkg
Trichiproethyizne U ND wig
*Bromoflucrobenzene 50,0 53 ugfig 107 (720-129)
*Dibromoflaororethane - 50.0 43 uglke 974 (660-117.)
*Toluere-dB 0.0 53 oghg 00 (730-1220
1,1,1-Trichloroethanc U ND ugkeg
1,1,2,2-Tetrachloroathane U NO uykg
-— 1.1,2-Trichloroethane U ND wgkz
1,1-Dizhloroethane U ND ugkg
t,2-Dichlorosthent: U ND wikg
1,2-Dichloropropane U ND ugig
1 .2-cis-Dichlotoethylene U NP ogkg
1,2 trans-Dichlorocthylens U ND ugkg
2-Butangne U ND ughg
2.Hexanome U ND ughkg.
4-Methyl-2-pentanone U ND upgkg '
Acetone U ND ugkg
Bromeform U ND uplkg
Carbon Disulfide U ND upig
Casbon Tetrachloride U ND ugkg
Chilerodibromomethane U ND ughkg
Chlorocthane U NO ugkg
Chloreform 1 ND upkg
Dicidorvbromomethane U ND ugkg
Ethylornzenc U ND uwghkg
Meathy] Bromide T KD uglke
Methy] Chioride U ND uw/kg
Methylene Chioride U NO uglkg
Styrene U NP z
Tetrachloroethylene U ND ughkp
Yinyl Acetate U ND ugfkg
Vinyl chlende U ND ugkg
Kylenes (TOTAL) U ND ugfkg
cis- I, 3-Trckjoronropylene U NI ugkg
trans-1,3-Dichleropropylene U ND ughkg
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QC Summary Report

Project Dascription: REFP #2480
ce: SNLSGJ3%6 Lab, Sample 1D: 9509228% Report Dater  Octoper 07, 1999 Page 2ol 22
Sumple/Parameter Type Bakch  NOM Sample Qual QT Units RPD% KREC% TRange Analyst Date  Time
GCe4TIZE BLANK 158072
I, 1-Dichlemeisvizas D ND  ugl MAP 010055 0200
Benzena D ND vl
Chiorobenzene U ND upl
Toluene U ND  oupl
Trchloroethylene U NP gl
*Bromofluorobenzene 50,0 52 ugl 118 (73.0-129)
*Dibromoflucromethane 0.0 4% gl 913  66.0-117)
=Talwene-48 50.0 S ugd 103 730-12%
1.1, [-Trichlotoethans U N> ougl -
1,1,2.2-Tetrachloroethana U ¥Np wpd
L1, 2-Trichlorcethane U ND g/
1.1 -Dichioroethane Yy KD wgn
1,2-Dichlorosthane U ND o
1,2-Dichlorepropans U ND  upl
1,2-cis-Dichloroethylens U ND w2l
1,2-rans-Dichloroethylene U WD ugh
2-Butanone ¥ D o
2-Hexanone U ND  ugl
4Methyl-Z-pentancne U ND ugh
Acetone U ND  ougd
Bromoform U ND ugh
Caxbon Disulfide T ND  ugl
Carbon Tetrachlotids T WD wgh
Chlorodizromomethans U ND  ugl
Chioroetham: U ND  ugd
Chleroform U N> rgl
Dichlorobromamethatie U ND  agd
Ethylbenzene T ND  oupd
Methyl Bromide U ND  ugh
Mechy!t Chloride U OND ouph
Methylene Chloride UOND ugd
Styrene U NO o ougl
Tetrachl proethyiene U HND gl
Vinyl Acetare U ND  ppd
Ninyl chlor de U ND upd
Kytenes (TOTAL)Y U ND ougd
cis-1,3-Dichloropropylene U NG ougid
trans-1,3-Dicllormpropylene U ND uygd’

QC64713] BLANK 138072
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Projeer Deseription: RFP #AJ2480A

¢c: SNLSQ0396

QC Summary Report

Lab, Sample 1D: 9500228%

Report Diate: - Octobper 07, 1999

Pape 3of 33

Sample/Parameter Type Batch NOM

Sample Qual QC

Units RPD% REC% Range

Anzlyst Date  Time

1,1-Dichloroethylene

Benzene

Chlorobenzene

Toluene

Trichloroethylene
*Bromofluarphenzene 500
*Dibromefluorormethane 500
*Toluene-dB 500
1,1,1-Tdehlorosthane
1,1,2,2-Tetrachloroethane
1.1,2-Trichioroethane
1,1-Dichleroethane

1,2-Dichlorosthane
I2-Dichloropropane
1,2-cks-Dichloroethylene
1,2-trans-Dichloroethylene

2-Butinone

2-Hexanone

4-Methyl-2-pentanons

Acetona

Bromoform

Carbon Disulfide

- Carbon Tetrachloride

Chlorodibromomethane

Chleroethans

Chloroform

Dichlorobromomethane

Ethylbenzene

Methyl Bromide

Methyl Chloride

Methylerne Chloride

Stytene

Tetrachlorosthylene

Vinyl Acelate

Vinyl chioride

Aylenes {TOTAL)
cis-1,3-Dichloropropylens
trans~1,3-Dichioropropylene

QC647288 BLANK 158044

1,1-Dichloroethyiene

cCoo oo

2535838

C:':CCCC‘.CC!CddCCC:CdCICGC!CC:C!CI:CGC}CC

[

ND  ugl
ug/l
g/l
g/l
ug/l
vg/l 117
g 90.6
ugl 103
ugfl
ug/l
ug/l
ugll
ugft
ugh
ugfl
ugf
ugl
ug/
ug/l
ug/
ug/l
gl
ugh
g/l
vl
ug/l
ug/l
ug/l
ug/
ugt
uph
ug/i
g/
ug/l
ugi
ugd
ug/
ug/l

(73.0-12%)
%6.0-117)
(73.0-122)

28
oo

585603555583 535553588585553868883

-4
W]

ug/kg

MAP 05/10/99 1041
MATP 08/10/99 104}

MAP 09710195 0900
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Project Description: RFP #A72480A

e¢: SINL500394

QT Summary Report

Lab, Sample ID: 9905228%

Repart Date:  Oclober 07, 1599

Page 4 of 33

Sample/Parameter

Type Eatch NOM

Sample Qual C

Units RPD% RECH Range

Analyst Date Time

Benzene

Chlorebenzena

Toluene

Trichleroethylene
*Bromoflorobenzene 50.0
*Dibromoflyoremethane 500
*Toluena-d8 500

1,3, 1-Trichloroethane

1,1,2,2-Terrachloroethane

L.} .2-THchloroethans

1,1-Dichloroethane

1.2-Dichloreethane

I,2-Dichloropropans

1,2-cis-T¥ichloroethylene

1,2-trans-Dichloroethylene

2-Butanone
- 2-Haxanone

4-Methyl-2-pentanone

Acetong

Bromoform

Carbon Disulfide

Cartion Tetrachlords

Chlorodibromomethane

Chloroethane

Chloroform

Dichiorobromornethane

Ethylbenzene

Methyl Bromide

Methyl Chioride

Methylene Chloride

Styrene

Terrachloroctiylene

Vinyl Acetats

Vinyl chlorde

Xylenes (TOTAL})

¢is~1,3-Dich] eropropylene

trans.- 1. 3-Dichloropropylene

QL647660 BLANK 158044
1, 1-Dichloreethylene
Benzene

cCcaoo

::‘CCIGC:CC!:C'C:C"C.GGGGCGGCGCGGGCGQCC

o Q

Ln
—

ugkg
kg
ugikg
ugkg
ugkg

ugkg

ug’kg
ugkg
ugkg
ug/kg
ug’kg
ugkg
ughkg
upkg
uglky
ugkg
uglkg
ugikg
ug/kg
uglkg
ugkg
ughkg
ug/kg
ugky
uglkg
uglkz
uglkeg
ugkg
ugkg
ugkg
ughkg
uglkg
ug’kg
ugkg
ug'kg
uglkg
ng’kg

ugkg
ugky

MAP 0%/10/5% 0900

Hg  (730-129)
913 (664-117)
103 (730-122)

MAP 08/10/99 2238
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QC Sumwary Repont

Project Description: RIP §AT2480A
¢z SNLSO0396 Lab, Sampie 10: 9000228% Report Date:  October (7, 1999 Page 52f33
Sample/Parameter Type Batch NOM Sample Qual QC Thails RPD% REC% Range Analyst Date  Time

Chlarebenzene U ND ugkg MAP 0%/10/99 2228
Toluene U MND ugkg

Trichlomethylene U MDD ughkg
*Bromoflyorobenzene 30.0 58 uglhkg 116 (73.0-128.)
*Dibromofluoromethane 500 47 ugkg 815  (66.0-117)
*Tolnenc-dg 50.0 52 ugfkg 05 (732-122)
1,1,1-Trizhlcroethane U ND ugkg

1,1,2.2-Tetrachloraethans U ND ugkg

1,1,2-Trchloroethane U ND ughkg

1L 1-Dichioroethane U ND uweixg

{,2-Dichloroethane U ND upkg

1,2-Dichloropropane i ND wplkp

e 1,2-cis-Dichloroethylene U ND uglkg

L2-trans-Dichloroethylens U ND ugkg

2-Butanone U ND ngkg

2-Hexsnone U ND ugkg

4-Methyl-2-pontanone U KD ugkg

Acetone U ND ugkg

Broraofarm U ND wgkg

Carbor: Disylfids U ND ughkg

Czrbon Tetrachlodde U ND ugkg

Chloredibromomethane U NI upfkg

Chlorecthane U KND ughkeg

Chloroform U ND ughks

Dichlorobromomethene U ND upixg

Ethylbenzene U ND uglg

Methy! Bromide U ND ughkg

Methyl Chloride U ND ugkg

Methvlens Chtoride U ND ugkg

Styrene U ND ugkg

Tewrachioroethylene U ND ugkg

Vinyl Acetate U ND ugkg

Vinyl chlonde U ND ugkg

Xylenes (TOTAL) U ND ugkg

eis-1,3-Dichioropropylene U ND ugkg

waps-1.3-Dichloropropylene U ND ugikg

Q647662 BLANK [58072

L. 1-Dichlervethylene U ND g

Berzene U ND ug)

Chlorobenzene U ND ug)
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QC Summary Report

Project Description; RFP HAY2480A
ac: SNL.S003%6 Lab. Sampiz ID: 9903228% Repornt Dater  October 07, 1959 Pape §af33
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% RECS Range Analyst Date  Time
Toluene U ND ugl MAP 09/10/99 2228
Tachloroethylena U ND  ugl
*Bromofluorobenzene 50.0 58 ugh e (73.0-128)
*Dibromofivoromethane 5G¢.0 47 ugn P35 (66.0-117)
*Toluens-d8 50.0 52 gl 103 (73.0-122)
1.1, 1-Trichlorosthans U No o ougt
1.1.2.2-Tetrachlorosthane: U ND upi
1,1,2-Trichloroethane U NI ugl
1,1-Dichlorvethane U ND egt
1,2-Dichlorpethane U No ougt
1,2-Dichloropsopane U ND ugl
) 1.2-cis-Dichloroethylene U ND ugd
A 1.2-trans-Dichloscethylens U ND  agl
2-Butanone U ND pg
2-Hexanone U ND upi
4-Methyl-2-pentanone U ND g
Acetone U ND  ugn
Bromoform U N ugh
Carbon Disulfide I ND gl
Carbon Tetrachloride U ND g
Chlorodibromomethang U ND ugn
Chiarosthane U ND o
Chlorofarm U ND  ugh
Dichlorobromemethane U ND i
Ethylbenzene U HMND  ugi
Methyl Bromide U ND  ugn
Methy! Chloride U ND  ug’
Methylene Chloride U ND agn
Styrene 0 N ougl
Teirachloroethylene U ND  ug
Yinyl dcetare U KD s
Viny] chloride U ND un
Xylenes (TOTAL) U WD g
<is-1,3-Dichloropropylens U ND i
trans-1,3-Dichlorepropylene U ND ups
QCBH36986 LCS 158044
1,1-Dichloroethylene 5.0 52 ugfkg [04 (76.0-144.) MAP 09/09/9% 0748
Bentene 50.0 48 ugikg 959 (740-133,
Chlorobenzane 50.0 48 ogkg 18 (78Q-118)
Toluene 500 45 upkg 910 (7%.0-129)
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QC Sumraary Report

Froject Description: BEP #AI24R0A
ce: SNL3003%4 Lab. Sample ID: 9909228% Report Date:  Oerobar 07, 1999 Page 70{23
Sample/Parameler Type Bawch NOM Sample Qual QC Units RPTI% REC: Range Aoalyst Date  Time
Trichlcroethylene 50.0 49 uglkg 883 (62.0-127) MAPO9/09/99 0748
#Aromofluorobenzene 0.0 58 ugkg 17 (73.0-129)
*Dibromofluoromethans 0.0 42 ughkp 573 (66.0-117)
*Teluene-d% s0.0 50 wnglkg 100 (73.0-122)
QC647125 LCS 133072
t,}-Dzhlorcetbylenc 500 54 ugl 108 (700 - 144,) MAP 03/10/99 Q715
Benzene ‘ 50.0 51 ugd 102 (401330
Chlorobenzens 0.0 48 gl €59  ([73.0-118)
Talaens . 50.0 49 upA 978 (79.0-129)
Trichigmethylene 0.0 48  ugd %4  (60.0- 1270
*Bromofluorohenzene 30.0 5% gt 119 {73.0-129)
*Divromofluoromerhane 50.0 45 upd 201 (56.0-117)
*Tolnene-d8 : 500 50 upt 101 (730-122)
QUe4778% LCS 158044
1,1-Dichlorezthylene 5040 54 nghkg 108 (F0.0-144)
Befzene 500 St ugke 02 (740-133)
Chlorobenzene 500 48 ugkg 950  (730-118})
Tolusne 0.0 49 ugkg 916 (90-1729)
Trichloroethylens 0.0 48 ugke 064 (69.0-127.)
*Bromoflucrobenzene 500 39 ugkg 113 {73.0-129)
+*Dibgomofluoromethane 50.0 45 ughkg 40,1 (86.0-117)
*Tolnene-dB  ~ 500 50 ughg ol (73.0-122)
QC6476E1 LCS 158044
1.1-Dichlorcethylens S0.0 57 ughs 14 (T00-134) MAP 031099 2010
Benzens 30.0 51 ughs 101 (74.0-1133)
Chlorobenzene ) 300 42 ughkg 984  (73.0-118a
Toluene - 3500 31 ogkp 19y {58.0-129,)
Trichloroethyvlane 300 51 oglke 103 (58.0-127)
*Bromafuorchenzzne 50.0 59 ugkg 118 53.0-129)
*Dibromoflusromethane 0.0 43 ughkg 95.6 [86.0-117)
*Foluene-d3 50.0 53 ugike 106 (73.0-122)
QCH47663 LCS 158072
!.1-Dichloroethylene 500 57 ozt 114 (70.0- 144.)
Berzene 50.0 51 ugh 101 (%4.0-133}
Chlorobenzene 0.0 49 ugl 684  (78.0-118)
Toluene 500 51 ugh 10! (719.0-129)
Trichloroethylena 500 51 ugrl 63 (69.0-127;
*Bromoflucrobenzene 50.0 5% ugl 118 {73.0-129)
*Dibromeilucromethane 500 48 ogh 05.6  (656.0-1172
*Toluene-d8 <00 53 upd 106 (73.0- 122
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Project Description:

RTF #A12480A

QC Summary Report

oz SNLS00394 Lzbh. Sample 1D: 9909228% Report Date:  Oclebes 07, 1999 Page B0f33
Sample/Parameter Type Baich NOM Sample Qual QC Units RPD% REC% Rauge Analyst Date  Time
Q646983 LCSDUP 158044 .

1,1-Dichlorosthylens 50.0 54.0 55 ughkg 307 111 (0.00-250) MAP 09/10/59 0746
Benzene 500 51.0 52 ugikg 2.05 104  (Q.00-21.0)

Chlorobenxzenc 500 48.0 49 uglkg 250 984 (0.00-150)

Toluene 50.0 45.0 50 ughke 332 Jor  (@©00-15Q)

Trichloroethylens 50.0 48,0 50 up/kg 3.80 100 (0.00- 18.0)

*Bromofluorobenzene 50,0 50 ugfkg 120 (73.0-129.)

*Dibromoflnoromethane 50.0 45 ughkg 90,3 (66.0-117)

*Taluene-d§ 30.0 51 uphkp 104 (73.0-122)
QC647130 LCSDUP 158072

1,1-Dichlorcethylena 50.0 540 58 ued B.15 117 (Q.00-33.0) MAP 09/10/99 2040

Benzene 50.0 51.0 52 ugh 1.89 103 (C.00-29.0)

Chlorobenzene 50.0 48.0 51 upgh 6.06 102 (0.00-15.0)

Toluens 5C.0 d49.0 52 ugl 6.62 104 (0.00-21.0)

Trchloroethylene 50.0 48.0 52 wgh 7.40 104 (0.00-26.0)
*Bromafluorobenzens 50.0 57 gl 114 (33.0-129)
*Dibromofivoromethane 50.0 47 uel 942 (66.0-117)

*Toluene-48 50.0 53 ugl 107 (73.0-122)

QC546987 990922R-44MS 158044

1,1-Dichloroethylene 50.0 U ND 55 ogkg 110 (82.0-136) MAP09/11/99 Q337

Benzene 30.0 U ND 5C ughkg 991  (85.0-126)

Chlorobenzens 50.0 U ND 45 ughkg 927 (700-115)

Toluene 30.0 4.10 49 ugkg 897 (330-117)

Trichloroethylens 50.0 U ND 50 ugke 100 (70.0-130.)

*Bromoflucrobenzene 30.0 59 ugke 118 (73.0-£29.}
*Dibromofluoromethane 5000 50 ugke 992  (66.0-117)

Tolnens-d8 500 52 ugkg 105 {73.0-122)

QCB46388 S009228-44MSD 158044

1,1-Dichloroethylene 500 U ND 56 ughkg L8O 112 (0.00-30.0) MAP 06/11/99 0408
Benzene 50,0 U ND 50 ugkg 1.18 160 (0.00-30.0y
Chlorbenzens 500 U ND 47 ugkg 188 345 (0.00-30.0)

Toluena 50.0 410 SO ugkg 296 924 (0.00-30%

Trichloroethylene 30.0 U ND 51 ugkg 1.76 102 (0.00- 30.0)
*Bromuofluorebenzens 30.0 58 ugkg 7 (73.0-129.)
*Dibromofluoromethane 300 49 ugkg 99.0  {(66.0-117.)

*Toluena-df 500 52 unghkg 105 (73.0-122)

* represent a surrogate.
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CASE NARRATIVE
SNLS
3DG 992288
Analysis by GC/MS

Sample Analysis:

The following samples were analyzed for semivolatile organic compounds using the
analytical protocol from EPA SW-846 Third Edition, Method 8270C, Revision 3,
December, 1956:

Laboratory Nnmber Sample Description

9909228-02 050109-003 B9938-SP1-BH1-9.5-§
9909228-04 050049-003 SOLARDETOX-DF1-BH3-
8909228-09 050030-003 SOLARDETOX-DF!-BH3-
5505228-12 050052-003 SOLARDETOX-DF1-BH2-
990%228-15 050053-003 SOLARDETOX-DF1-BH2?-
9909228-1% 050055-003 SOLARDETOX-DF1-BH]1-
99(9228-21 050056-003 SOLARBETOX-DF1-BH1-
09(9228-24 050057-003 SOLAR 9981A-SP1-BHI
9909228.27 050058-003 SOLAR 9981 A-SP1-BHI
9909228-30 . 050055-003 SOLAR 9982-D'W1-BH1-
9909228-33 050060-003 SOLAR 9982-DWI1-BHI

5005228-36
5309228-39

050061-003 SOLAR 9982-DW1-BH1
050062-603 LFR-DF1-BHL-7-5

9909228-42 (50063-003 LFR-DF1-BH1-12-8
So09228-43 050064-003 LFR-DF1-BH1-7-MS/MD
99(9228-48 050063-003 LFR-DF}-BH2-7-8
§%09228-51 050066-003 LER-DF1-BH2-12-5
9905228-54 050067-003 LFR-DF1-BH3-7-8
9900228-57 050068-003 LFR-DFI1-BH3-12.8
QC846867 SBLKO] (Blank)

T QU646868 SBLKO1LCS (Laboratory Conwol Sample)
QC646850 SBLKOILCSD (Lab Control Sample Duplicate)
QC646870 056064-003 LFR-DF1-BH1-7-MS/MDMS

. (Matrix Spike)
QC646871 050064-003 LFR-DF1-BH1-7-M5/MDMSD
(Matrix Spike Duplicate)

System Configuration:

The [aboratory utilizes a HP 6890 Series gas chromatograph and a HP 3973 Mass '
Selective Detector. The configuration is equipped with electronic pressure comrel. Ail
MS interfaces are capillary direct.

< SDG 992285 - SVOA
Page 1 of 4
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Chromatographic Column:

Cliromatographic separation of semivolatile components is accomplished through
analysis on ane or more of the following columns (alt with dimensions of 30 meters x
0.25 mm ID and 0.25 um film except J&WDB-5MS2 which is 20 meters x 0.13 mm 1D
and .18 wn flm);

J&W: DB - 5.625 {5%-Phenyi}-methylpolysiloxane (identified by a DB-3.623
designation on quantitation reports and reconstrucered ion
chromotogtams) )

J&WDB-5MS  Similar ro the J&W DB - 5.625 with low bleed characteristics.

Alltech: EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane (identified by a
EC-5 designation) '

HP: HP-5MS 5% Phenylmethylsiloxane (identified by a HP-SMS
designaticon)

Phenomenex:  ZB-5 5% Phenyl Polysilaxane
T&WDRB-3MS2  Similar to the J&W DB - 5.625 with low bleed characterjstics.

Instrument Configuration:
The samples Teporfed in this SDG were analyzed on one or more of the following

imstrument systems (instrument systems are identified by the instrument ID designations
listed below which can be found on the raw data or individual Formo headers):

Instrument ID System Comhguration Chromatographic Column
MSD2 HP6RSU/HP 3973 ZB-5
MSD4 HP&390/HP5973 ZB-5
MSD5 HP6890/HP5973 ZB-3
MSD7 HP63%0/HP5973 ’ ZB-3
MSD3 HP6890/HP 5973 J&WDB-5MS2

Sample Preparation:

All samples were prepared in accordance with accepted procedures.
Ipstrument Calibration:

The instrument was properly calibrated.

Due to the limited capacity of software to Jist all the current initial calibration files, a
calibration history is ipserted in the package prior to the appropriate Form 6.

+ 3DG 992285 - SVOA
Page 2 of 4



Diphenylamine has now superseded N-Nitroso-diphenylamine as 2 CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, ete. Previous
versions of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a
CCC. Iowever, as stated in EPA Method §270C, Revision 3; Decernber, 1396, Section

1 .4.3, N-Nitroso-diphenylamine decomposes in the gas chromazographic inlet and cannot
be scparated from Diphenylamine. Swmdies of these two compounds, both independent of
zach other and together, at GEL show that they not onky coelute, but 21so have simtilar
mass spectra.

Helding Time:
All samples were analyzed within the required holding time.

Surrogates:

Surrogate recoveries in all samples were within the required acceptance Hmits.

Taternal Standards:
Internal Standards in all saraples were within the required acceptance limits,
Blamlis:

Therz were ne target analytes detected in the method blank above the required acceptance
Hmit. :

Spike Amalyses:
The matrix spikes were analyzed on the following sample number:
990022845 (050064-003 LFR-DF1-BH1-7-MS/MD)

All of the analyte recoveries in the matrix spike and matrix spike duplicate were within
the required acceptance limits.

The matrix spike duplicate was not within the required acceptance limit for relatve
Fercent difference for the following analyte:

L-nfirgphenol.
Laboratory Control Samples:

All apalytes in the iaboratory control sample and laboratory control sample duplicate
were within ke required acceprance Himits.

+ SDG 972288 - SVOA
Page 3 of 4
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21! analyies m the laboratory comtrol sample duplicate were within the required
azceptance limits for relative percen difference.

Dilutions:

None of the samples were diluted.

Noncenfermance Reporis:

There were no Nonconformance Reports asseciated with this SDG.

Manual Integrations:

No manual integrations were performed on the standards in the inidal calibration or
comtinuing calibration associated with this 3DG.

No manual integrations were performed on samples, blanks or quality control samples
associated with this SDG.

The precedirg vartative has been revietwed b_v:’:?r“ : ca Dater 7. ig.TW

€ SD(G 932285 - SVOA
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CASE NARRATIVE
SNLS
SDG 99228W
Analysis by GC/MS

Sampie Analysis:

The following samples were analyzed for semivolatile organic compounds using the
analytical protoco! from EPA SW-R44 Third Edition, Methad 8270C, Revision 3,

December, 1995:
Laboraigry Namber Sample Description
9909228-62 050069008 LFR-DF1-BH3-SVOC
QCH4T7134 SBLEKOQ1 (Blank)
QC647135 SBLXOILCS {Laboratory Contral Sample)
QC647136 SBLKOILCSD (Lab Contrel Sample Duplicate)

System Configuration;:

The laboratory unlizes a HP? 6820 Series gas clhromatograph and a HF 5573 Mass
Selective Detsctor. The configuration is equipped with efectronic pressure control. All
MS interfaces are capillary direct.

Chromatographic Column:

Chrematographic separation of serivolatile components is accomplished through
analysis on one or more of the following columns (al! with dimensions of 30 meters x
0.25 mm ID and 0.25 um film except JI&WDB-3MS2 which is 20 meters x 0.18 nun ID
and .18 um film):

J&W: DB - 3.625 (5% Phenvl}-methylpolysiloxane (identified by a DB-3.62
designation on quantitation reports and reconsuucted ion
chromotograms)

J&EWDB-5MS  Similar to the J&W DB - 5.625 with low blezd characteristics.

Alltech: EC-5 (SE-54) 5% Phenyl, 35% Methylpolysiloxane (identified by a
EC-35 designation)

Hp- HP-5MS 3% Phenylmethvlsiloxane {identified by a HP-5MS
designation)

Phenomenex:  ZB-3 3% Phenyl Polysiloxane

J&WDRB-3MSZ  Similar to the I&W DB - 3.625 with low bleed chamcteristes.

SDG S9228W - SVOA
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Instrument Configuration:

The samples reported in this SDG were analyzed on one ar more of the following
instrument systerns (instrument systems arc identified by the instrument 1D designations
listed helow which can be found on the raw data or individual form headers):

Instrument 1D System Configuration Chromatographic Column
MSD?2 HP6890/HP3973 ZB-5
MSD4 HP6820/HPS973 ZB-5
MSD5 HP6890/HP5973 ZB-5
MSD7 HP6890/HP 5973 ZB-5
MSD8 HP6890/HPS973 JEWDB-5MS2
Sample Preparation:

All samples were prepared in accordanee with accepted procedures.
Instronment Calibration:
The insaument was properly calibrated.

Pue to the limited capacity of software to st all the current initial calibration files, a
calibration history is inserted in the package prior to the appropriate Form 6.

Diphenylamine has now superseded N-Nutroso-diphenylamine ag a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous
versions of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a
CCC. However, as stated in EPA Method 8270C, Revision 3, December, 1996, Section
1.4.5, ' N-Nitroso-diphenylarmine decomposes in the gas chromatographic iniet and
cannot be separated from Diphenylamine . Studies of these two compounds, both
independent of each other and together, at GEL show that they not only coelute, but also
have similar mass spectra. _

Holding Time:

All samples were analyzed within the required holding time. |

Surrogates:

Surrogate recoveries were within the required acceptance limits.

Internal Standards:

Internal Standards in all samples were within the required acceptance limits.

< SDG 99Z28W - SVOA
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cariaes

Blunks:

‘Fhere were no target analytes detected in the method blank above the required acceptance
LimiL

Spike Analyses:
The ratrrx spikes were analyzed on a sample of similar matrix not in this SDG.
The matnx spike was not within the required acceptance limits for the following analytes:

2-¢hlorophenol; |,4-dicklorobenzene; N-mitroso-di-n-propylamine; 1,24~
trichlorcbenzene; 4-chloro-3-methyiphenol; acenaphthene and pentachlorophenol.

The matnx sptke duplicate was not within the required acceptance limits for the
following analytes:

Z-chlorophenol; 1,4-dichlorobenzene and pantachlorophenbl.

All analytes in the matrix spike duplicate were within the required acceptance limits for
relatve percent difference.

Labeoratory Control Samples:

All analytes in the laboratory control sample and laboratory control sample duplicate
were within the required acceptance limits.

All anatytes in the laboratory control sample duplicate were wnhm the required
acceptance limits for relative percent difference.

Dilutions:

None of the samples weres diluted.

Noenconformance Reports:

There were no nonconformance reports associated with this SDG.
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.
el
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QC Summary Repon

Praject Description: REP #AT24804
cc: SNLSDO396 Lab. Sample ID: 9509228% Report Date: October 07, 1909 Page % of 33
Sample/Parameter Type Bakch NOM Saraple Qual QC Units APD% REC% Range Apalyst Date  Time
Extractable Organics
QCB46867 BLANK 158016
1,2 4-Trichlorebenzens U ND ughkg GWL 09/28/99 [554
1.4-Dichlerobenzene U ND ughkg
Z A-Dinimotoluens U ND ugikg
2-Chierophenal U ND ughkg
ANilrephenol U ND uglig
d-chloro-3-metkyl phenol U ND uglkg
Acenaphiiene U DD ugkg
N-Niroscdipropylamine ¥ ND ughg
Pentachlorophenal U ND ugkg
Phenol | U ND ughe
Pyreoe U ND ugke
*24,6-Tribromophenol 3330 1900 ug/kg 361 (44.5-126)
*2-Fluorubiphanyl 1670 1100 vglke 653 (44.7-110.)
*2-Fluorophenol EXE 2400 wgkp .6 (37.0-102)
*Nitrobenzeno-ds 1670 1000 uglkg 6L.7  (424-107)
“Phenol-45 B30 2300 kg 682  (415-102)
*p-Terphenyi-d14 1670 1500 uglkp B7.0 {455-104)
12-Dichlarobenzene U ND wpkg
1, 2.Dighenyihydrazine U ND ugkg
13-Dichlorobzpzena U ND uglkg
ZA4.5-Trichlorophenol U ND ugke
24,6 Trichloraphenol U ND ugkg
2d.Dichiorophencl U ND ugke
2.4-Dimethylphenc U ND ugkg
2 4-Uinitropheno] U ND upfkg
2,6-Dinitrotoluene U ND ughkg
2-Chlosonaphthalenc U ND upkg
2-Methylnaphthalens U ND ugkg
Z-Nitrophenel U ND ughg
Z-melhyl4, 6-dinitropheno! U ND ugkg
3,3"-Dichiorobenzidine U ND ugikg
4-Bromopheryl phenyl cther U ND ugkg
4-Chioroanitine U ND ughkg
4-Chloropheny! pheny! ether U ND ugkg
Acenaphihylene U ND ughke
Anthracene U ND ughkg
Benzo(a)arthracene U NI ugkg
Benzo(a)pyrene U ND wglkg



QC Summary Repon

Project Destription: RFF #4124804
cc: SNLSO0396 Lah. Safnple 1D 9909228% Report Date:  Oeiober 07, 1999 Page [0 of 33
Sample/Parameter Type Batth NOM Sample Qual QC TUnits RPD% REC% Range Analyst Date  Time
Benzo(b)fluoraathens U NDb upkg GWL 09728799 1554
Benzo(ghiperylens U ND ugkg
Benzo(dluoranthene U ND ugikeg
Butyl benzyl phthalale U ND upkg
Carbazole U ND ugikg
Chrysene U ND upgkg
Di-n-buty! phthalate U ND ughks
Pi-i-ectyl phthalare U ND ughkg
Dibenzo(a hyanihracens U NI ugkp
Dibenrofuran U ND ‘ugkg
Diathy] phthalats U ND ugkg
Dimethyl phthalate U ND ug/kg
Fluorantheme U ND upikg
Fluorene U N ughkg
Hexachlorobenzene U ND ughg
Hexachlorobutadiene U ND uykg
Hexachloiocyclopentadiene: U WD uwgkg
Hexachloroethanes U ND agkg
lodeno(1,2.3-c,djpyrene U ND ughkg
Isophorone U ND ugkg
IN-Niwosodiphenylamine U HD ugikp
Naphthalene U ND ugkg
Nitrabenzene U ND ughkg
Fhenantirene U ND nghe
bis(Z-Chlorvethoxyhmethane U ND ugkg
bis(2-Chloroethyl) ether U ND upfikg
bis(Z-Chloroisogropyl)ether U ND ugkg
bis(2-EllsylhexyDphthalate U ND ugkg
m,p-Cresn| U ND oegkg
1o-Mitroaniiine U ND upikg
o-Cresol U ND ughg
o-Nitroaniline U ND ugikg
p-Nitroaniline U ND uwgike
Q647134 BLANK 158075
12,4 Trichlorobenzene U ND  ugi EH1 09/17/99 1740
1. 4-Pichlorobanzene U ND oy
2,4-Dinitrotolnens U ND ugfl
2-Chiorophenol U ND g
4-Nitrophsnol U ND ugd
4-chloro-3-methy? pheno} U ND
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Project Descripion:

ce: SNLS0O396

REP #AJ2480A

Lab. Sample I $000228%

QC Summary Report

Report Dare.  October 07, 1959

Page 11 0133

Sample/Parameter

Type Baich NOM Sample Qual QC

Acenaphthene
N-Nitrosodipropylamine
Pentachlorophenol
Fhenol

Pyrene
*2 4,6-Tribromephenol
*2-Fgorobiphanyl
*2-Flucrophenol
*Nittobenzene-d3
*Phenol-ds
*p-Terphenyl-d14

[.2-Dichlorobenzene

1.2-Diphenylhydrazine

1,3-Dichlerobenzens
2.4,5-Trchloraphenol
2,4.6-Trichlorophenol

2 d-Dichlorophenol

2,4 Dimethylphensl
2,4-Dinftrophenol
2.6-Dinitrotoluensz
2-Chloronaphthslene
2-Methylnaphthzalene
2-Nitrpphenal
2-methyl-4,6-cinitrophenol
3,3'-Dichlorobenzidine
4Bromophenyl phenyl ether
4-Chlcroaniline
4-Chlorophény] phenyl ether
Acenzphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghidperylene
Benzo(K)ffuoranthene
Butyl benzyl phthalate
Carbazole

Chrysene

Di-n-buty? phthalate
Di-n-oetyl phthalate

100
50.0
100
50.0
o0
50.0

U NP upl
U ND  ugil
U ND  oupl
U ND  ugd
U ND gl
54 ugl

35 upl

42 ugA

35 1A

25 upd

47 upht

U ND oyl
U MDD  wgl
U ND  ougd
U N2 upl
u ND»  ougl
U ND ugl
U ND ugl
U ND ugl
U ND  upt
U ND upl
U NI ugl
U ND g
U ND ugl
U ND  upd
U ND  upl
U ND  upd
Y ND ugt
U ND upl
U ND  upd
U ND ug!
U ND ugd
U ND ugh
U ND ugh
U ND upl
U ND  ugt
U ND ugl
W ND ugl
U ND  ugl
U ND el

Units RPD% REC% Range

53.8
70.2
42.0
70.8
5.1
93.8

(41.0-122)
412 -107)
(23.6-75.9)
(353-108)
{109 - 54.6)
(36.6-110)

Analyst Date  Time

EHY 09/17/99 1740
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QC Summary Report

Project Description: RFP #AJ2480A
cc: SNL500326 Lab, Sample 1D 9909228% Report Dats: Oceober 07, 1998 Page 12 of 33

Sample/Parameter Type Barch  NOM Sample Qual QC Units RPD% REC% Range Analyst Date  Time

Dibenzo(a,h)anthracens U ND ugh EH] 09/17/99 1740

Dibenzofuran U ND i

Bisthyl phthatate U ND  ugh

Bimethy] phthalaie U ND gl

Fluoranthene U ND gt

Fluorene U ND  ugl

Hexachlorohenzene U ND  agl

Hexachlorobutadiene U N ougt

Rexachiorocyclopentadiene U ND  ugt

Hexachloroethane U ND  ugA

Indeno(1.2,3-¢,d)pyrene U ND gl

Isaphorone U ND gl

N-Nitrosodiphenylamine U ND i

Naphthalene U ND  upl

Mitrobenzene U ND ugfl

Phensmnthrens U NO vl

bis(2-Chloroethoxyymethane U ND ugt

bis(2-Chloroethyl) ether U ND gpl

bist2-Chloreisoprepyidether U Np  ugl

bis(2-Ethylhexyphthalate U N oupa

m,p-Cresal U N2 upl

m-MNitrpanitine U ND gl

o-Cresol U WD pgl

o-Nitroaniline U XNp u¥

p-Nitroaniline U ND gl
QC630713 BLANE 153075

1,2, 4-Trichlorebenzene - U WD gl JPA  09/23/99 1403

1,4-Dichlocobenzene U NP ugl

2,4-Dinitrorelaene U ND uph

2-Chlorophenol U Np  ugd

4-Nitrophenol U NP g

4-thioro-3-methyl phenol U ND g

Acenaphthene U ND ugn

N-Nitvosodipropylamine U ND  ugl

Fentachlarogheno! U ND ugl

Phenot U ND  wpl

Pytene U ND  agn
*24,5-Tribromopheno) 60 54 ugn 543 (41.0-122)
*2-Fluorobiphenyl 50.0 29 ol 583 (412-107)
“Z-Floorophenp] - 100 a5 apd 354 (236-759)
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Project Description:

oo SNLEOU39%

RFP #AJZ480A

Leb. Sample 1D 9909228 %

QT Summary Reporl

Report Date:  October 07, 1999

Sample/Parameter

*Nirobenzene-d5
*Phenol-d6

*p-Terphenyl-di4
L2-Dichlorobenzene
L, 2-Diphenylhydrazine
i,3-Dichlorobenzens
2,4,5-Trichlorophenol
2.4.6-Trichlorophenol
2.4-Dichlorophenol
2.4-Dimethylphenol

2 4 Dinittophenal
2,6-Dinitrowoluens
2-Chleronaphthalens
2-Methylnaphthzaiene
2-Nitrophenol
2-insthyl-4,5-dinierophenal
3,¥-Dichiorobenzidine
4-Bromogpheny! phenyl ether
4-Chioroaniline
4-Chlorophenyl phenyl ather
Acenaphthylene
Anthracene
Benzo(a)anthracene
Bengo(adpyrens
Benzo(®)luoranthens
Benzo(ghi) perylene
Benzo(k)flugranthege
Buiy] benzy! phihalete
Carbazole

Chrysene

Di-n-butyl phihalate
Din-octyt phthalate
Dibenzala hanthracene
Dibenzofuran

Diethyl phthajate
Dimethyl phthalate
Flyoranthene

Fluorene
Hexachiorobenzens
Hexachlorobutadiene

Type Batch NOM

Sample Qual QC

LUnis RPD% REC%

Page 13 of 33

Range Analyst Date  Time

50.0
100
30.0

CoCdadooococoooccdodeoedadaadcdecocococcacac oo

27
21
40

EEEEEEE

65505855558 5883558533558385853

ugd
ugfl
1l
pgll
ugl
ugfl
ugl
ugfl
ugf!
ugl
ug/l
vgl
g
ugl
ugfl
ugh
oyl
oyl
ugft
ug/l
ugfl
ugft
ug/l
g/
g/l
g/l
ugl
ug/l
ught
ugh
uplt
ugl
ugh
ug/l
ugll
g/l
g/l
ugi
ug/l
ug/l

54.5
214
80.0

(35.3 - 108.) JPA 05/23/99 1403
(0.5 - 54.6)
(36.5- 116)
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QC Sumimary Report
Project Descriprion: RFP#AJ24804
ce: SNLS00396 Lab, Samyple ID: 9909228% TRepon Date:  October {7, 1995 Page 14 of 33
Sample/Parameter Type Batch  NOM Sample Qual (QC DUnits RPD% REC% Range Apaiyst Date  Time
Hexachlorocyclopentadiene U ND  ugl IPA (9723199 1403
Hexachioresthane U ND  ougt
Indenoil,23-0.dpyrene U ND gl
[sophorone U ND  pgl
N-Nitosodiphenylamine U NMD gl
Naphthalene U ND gl
Nitrobenzene U ND oyl
Phenanthrene U ND ugh
His(2-Chiornethory)methane U N> owgd
bis(2-Chioroethyl) ether U ND gl
bis(2-Chioroisopropyl)ether U ND gl
Bis(2-Ethyihexylyphthalate U ND wgl
m,p-Cresol U HND  egl
m-piroaniline U ND  uglt
0-Creso] U ND gl
o-Nitroamline U ND  upld
p-Nitroaniline U NMD ugl
QUCB46568 LCS 158016
1.2 4-Trichlgrobenzene 1670 10 ugkg 66.4 (3B.2-110) GWLO/28/39 1627
1 &-Dichlerobenzene 1670 HOC upfkg 636  (41.3-103)
2.4 Dinjtrotelyens 1670 1300 pg/ke 8’1 (38.5-119)
2-Chlorophencl 3339 2100 wg/ug 26 {45.5-95.2)
4-Nitropheanol 3330 2500 ugrkg 5.7 (304-1353
4-chlore-3-methyl ghenol 3330 2300 ugfkg 66.0 - {57.5-10L)
Acenaphthene 1670 1100 ng/kg 6715 (48.2-108)
N-Nitrogodipropytamineg 1670 1100 agkg 65.0  (149-116)
Pentachiosaphencl 3330 2400 upkg F09  {454.103)
Phagol 3330 1800 ugikg 546 (362-99.7)
Pyien= 1670 1400 uglkg 86,4  (50.7-110,)
*2.4,6-Tribramophenol 3330 2400 ugks 7Ll (445-126)
*2-Fluorobiphenyl 1670 1100 ugkg 564 (447 -110)
#2-Fhoro phenol 3330 2300 ugkg 6§23  (370-1{02)
*Nileobenzenz-ds 1670 1700 uglkg 652 (424-107.)
*Phenol-d6 1330 T30 wgike §7.9  (41.5-102)
*p-Terphenyl-dl4 1670 1400 yghkg 858 (d55-104))
QC647135 LCS 158075
1.2,4-Trichlorobenzene 50.0 34 ugd 67.6 (45.7-97.77) EH1 Q91799 1812
1 4-Dichlarobenzene 500 B gl 66.0  (346-96.9)
24 Dinitotolene 500 44 ugl 89.0  (585-111)
2-Chlorophengt 10 59wy 590 {369.931)
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Project Description:

RFP #AT24R0A

QT Surnmary Report

Report Date:  QOctober 7, 1999

cez SNLS(0396 Lab. Sample ID: 930¢228% Page 150033
Sample/Parameter Baich NOM Sample Qual QC Unjts RPD% REC% Ranpe Anatyst Date  Time
4—Nih'0phmci 100 33 ugil 324 [10.0-356) EHL D®/17/99 1812
4-chloro-3-methyl phencl 100 68 g 68.4 (17.3-126)
Acenaphthene 0.0 a3 ugh 806 (53.0- 100
N-Nitrossdipropylamine 50,0 33 upl 555 (S21-104))
Pentachlorozhenol 100 56 upl 564 (49.8-120)
Phenol 100 23 uyl 234 (10.0-70.1)
Pycene 500 51 ugl 102 {454-109.)
*2 4.6-Tribromaphenat 100 72 ugl 1 41.0-122)
*2.Fluorobiphenyl 50.0 4 gl 683 {41.2.107)
*2-Fluorophenol 100 B gl 377 {(23.E-759)
*Nitrobenzene-d3 50.0 34 pgl 673 (35.3.108)
*Phenol-d6 100 24 ugl 236 (169-546)
 *p.Terphenyl-d14 50.0 42 ugl 847  (36.6-110)
QUa50714 LCS 15807%
1,2,4-Trichlorobenzene 50.0 3 uepd 623  (457-577) JPA 09,2399 143D
1,4-Dichlarobenzene 500 29 apgl 5835  (34.6-96.%9
Z.4-Dinitrotolucne 56.0 4 upl 630 (58.35-11L)
2-Chlerophenol 100 56 ugl 56.3  (36.9-954.1)
4-Nirophenol 100 31 upl 30.8  (10.0-555)
4-chloro-3-methy] phencl 100 63  upl 526 (17.3-326.)
Acznaphthene 50.0 32 ugh %435 {53.0-100.)
N-Nitrosodiproylamine 50.0 32 ugl 41 (521-104)
Peantachlorophenol 100 58 ol 584 (42.8-120)
Phenol 100 - 23 ugl 212 (0.0-70.0)
Pyrene 500 3% gl 738 (45.4-109)
*2,4.6-Tribromophznol 1003 7% gl 788 {41.0-122)
*2-Fluarobiphenyi 300 33 agl 653 (41.2-107)
*Z-Fluorophenol 100 3% ugd 3901 (23.6-75%)
*Mitrobenzene-ds 500 31 ugl 622 (35.3-108)
*Phemal <6 100 24 gl 244 (10.9-34.6)
*p-Terphenyl-dl14 50.0 39 ugd 773 (36.6-110)
QCeA6869 LCS DUFP 158016
1,2,4-Trchlorobenzene 1670 nop 1000 wgikg 6.43 02.2  (0.00-30.0) GWLG/28/99 1659
1 4-Dich)orobenzene 1570 1100 N wgkg 745 520 [0.00-30.0)
2 4-Digitotoliene 1670 1300 1200 ugke 4460 745 0.00-30.0)
2-Chlorophenal 3330 2100 {900 upfke 744 SEZ O (00D. 300
4-Nivropbenol 3330 500 2300 wg/kg 11.] 67.7  (0.00-300)
4-ghloro-3-methy, phenol 3330 2300 2200 ug/ke s.m 647 {0.00-300)
Actnaphthene 1670 1100 1100 vg/kz .87 550 (00D-30.0)
N-Nitrosodipropylamine 1670 1100 1000 wgks 5.02 61.8  (000-20.0)
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QC Summary Repon

Report Date:  Gctober 07, 1999

Project Description: RFP 44724804
cc: SNLS0D3%6 Lab, Sample 1D: 9909228%
Sample/Parameter Type Batch NOM Sample Qual QC
Pemachloropheno) 3130 240G 2400
Phenol 3330 1800 IBOO
Pyrene 1670 1400 1400
=2,4,6-Tribromophenok 3330 2300
*2-Fluorebiphenyl 1670 1100
*2 Fluorophenol 33306 2160
*Nitrobenzene-d5 1670 1000
“Phenp)-db 3330 2100
*p-Terpheny)~d14 1670 1400
RC647136 LCS DUP 158075
1,24 Tricklorobenzane 0.0 340 2
1 4-Dichlorobenze ne 50,9 330 32
2.4-Dipitrotoluene 50.0 44.0 47
2-Chlorophenol ibD 5.0 37
4+Nitrophenol 100 310 38
4-chioro-3-rnethyl phenol 162 53.0 63
Acenaphihene 50.0 4.0 9
N-Nitrosadipropylamine 500 Kx1] 31
Pentachlorophenol 100 S56.0 39
Pheno! 100 230 24
Pyrene 500 310 49
*2,4.5-Tribromophenol 160 5
*2-Fluorobiphenyl 30.0 32
*2-Fluprophenol 100 37
*=Nitrobenzene-d5 50.0 3
*Phenol-da 100 23
*p-Terphenyl-d14 0.0 40
QCB46870 9909228-45M5 158016
1.2, 4-Trichiorobenzene 1670 U ND 1100
1,4 Dichjorobenzene 1670 U ND 100D
2,4-Dinitrotoluene 1670 U ND {100
2-Chlorophenol 3330 U ND 2100
4-Natrophenol 3330 U ND 2300
4-chlore-3-methyl phenol 3330 Iy ND 2100
Acenaphthene 1670 U ND 1000
N-Nitrosedipropylaming 150 U ND 1100
Pentachlorophenol 3330 U ND 2500
Phenot 3330 U ND 1900
Pyrene 1670 U ND 1306
*2,4.6-Tribromophencl 3330 2300

ug{kg
ugkg
ug/ky
ugkg
uglkg
ugkg
uglkg
ugkg
ugikg

ugA
ugrl
ugl
ugl
ugfl
ugfl
ug/l
ug/l
ug/l
g/l
ug/l
ug/l
ug/l
ugl
ugh
ug/l
ug?t

ugg
vgkks
ug/ke
ugkg
uglkg
ugfkg
0g/kg
nglke
ugkg
vg/ke

uglkg

vglkg

Units RPD% REC% Rarge

Page 16 of 33

0.181
0.23%
2.33

420
4.59
4.97
in
7.65
0.480
3.69
4.28
4.06
0579
3.96

711
54.7
Bd.4
&8.7
63.8
64.5
61.2
63.0
B3.7

B4.8
3.0
s
57.1
36.1
68.1
717
62.7
587
237
98.0
74.5
64.6
371
619
23.1
807

64.1
55.7
64.0
62.2
69.0
63.1
62.7
67.2
74.5
574
79.6
89.2

- (0.00-30.0)

Analyst Date  Time
(0.00 - 30.0) " GWL89/28/99 1659
(0.00 - 30.0)
(0.00 - 30.0)
{d44.5 - 126.)
(d4.7-110.)
(37.0-102)
42.4 - 107.)
{4L5-102)
(45.5-104.)

EH1 00117199 1344
(000 - 30,0y
(0.00 - 30.0)
(0.00-36.0)
©.00- 30.0)
£0.00-30.0)
©.00-10.0)
{0.00 - 30.0)
(0.00 - 30.0)
(0.00 - 30.0)
(0.00 - 30.0)
(41.0-122))
(41.2- 107)
(23.6-75.9)
(353 - 108.)
(10.9 - 54.6)
(36.5- 118.)
(46.3-102) GWLO/28/99 1751
(39.0- 101
(41.0- 111}
(50.1 - 99.8)
(42.6-119)
(50.5- 110}
(54.9 - 105.)
(@67-117)
{49.1-123)
{553 - 92.4)
(57.2-123.)
(4.5 - 126

28935



Praject Description:

RFP #AJ2480A

QC Summary Report

Page 170 33

GWL05/28/%3 1731

GWLG9/28/99 1803

JLW 09721799 1420

¢o: SNLS00286 Lab. Sample ID: 9909228% Report Date:  QOclober 07, 1995
Sample/Parameter Type Batch  NOM Sample Qual QC Unils RPD% REC% Range Analyst Date  Time
*2-Fluerobiphenyl 1570 1100 uglkg 67.2  (#4.7-110.)
*2-Fluemphenol 3330 2400 ughke 7.0 (370-102)
*Nitrobenzene-d3 1670 100 ug/kg 63.9 (424 -107)
*Phencl-d6 3330 2300 uwglkg 68.3 {(41.5-102)
“p-Terpheny!-314 1670 MO0 uglhg 851 (455-104)
QUEA68T] 9900228-45M5D 158016
1,2 &-Trichlorobenzene 1670 U ND 1000 nglkg 2.79 62.5  {0.060-18.5)
1,4-Dichlorobenzene 1670 U ND Y 950 wughkg 3.05 567 (0.00-19.5)
2 4 Dinitrotoluene 1670 U ND 1100 ugikg 0.0380 64.0  (0.00-21.6)
2-Chlorophencl 3330 1 ND 2000 ngkg 440 595 (0.00-15D
4-Nitrepheno! 3330 U ND 3300 ugks 354+ 987 (0.00-23.3)
4-chlgro-3-methyy) phenol 3330 U ND 2100 ugkg 0666 636 (QOG-217)
Acenaphthene 1670 U WD 1100 ughkg 0788 63.2 (0.00- 3.9
N-Nitrosediprapylarmine 15670 U ND 1100 ugkg 336 65.0 {(0.00-204)
Pentachlorophenol 3330 U ND 2500 upkg 245 764 (000-24.1)
Fhenol 3330 U ND 1300 uvpkg 5.13 545 (0.00-194)
Pyrene 1670 U ND 130¢ ugkg 0.389 798  (0.00-21.4)
*2,4,5-Tribramophenol 3330 2300 ugkg 685 {44.5-126.)
*2-Fluorebiphenyl L1670 1100 ughkg 663 (44.7-110)
*2.Fluprophene] 3330 2000 ughke 673 (37.0-102)
*Nilrobenzens-ds 1872 1000 ugfkg 60,6 {42.4-107)
*Phenol-d6 3330 200 ughkg 63.5 (415.102)
*p-Terphenyl-dl 4 1670 1400 ugtke 836  (45.5-104)
‘QC645831 BLANK 158012
2 A5-Tonitrowluens U ND ugikg
2,4-Dinitrotoluens U ND ughg
2 6-Dinitrotoluene U ND ughkg
2-Amino-4,6-dinjtrotoloene U ND ugkg
4-Amine-2,6-diniteetoluene U ND ugkg
HMX U ND uwgkg
Nitrobenzene U ND ugfikg
RDX U ND ughkg
TETRYL U ND ughkg
m-Dinitrobenzene U ND ugkg
m-Nitnotoluene U ND uogkg
o-Nitrotohene U ND ughg
p-Nitratgluene U ND ugkg
sym-Trinftrobenzene U ND ughg
#1 2.Dinitrobenzene 400 390 ugikg 968 (71.6-108)

QC646836

BLANK 158013
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CASE NARRATIVE FOR
SNLS
SDG 992288
Analysis by HPL.C

Sample Analysis:

The following samples were analyzed for niroaromatic and titraming organic
compounds using the analytical pratocol from EP A SW-846 Third Edition, Method 8330,
Revision 0, September 1994,

Laboratory Number Sample Description

9909228-(2 050109003 B2938-SP1-BH1-9.5-8
9909228-06 050049-003 SOLARDETOX-DF1-BH3-
9909228-09 (30050-003 SOLARDETOX-DF1-BH3-
9909228-12 ' (30052-003 SOLARDETOX-DF1-BH2-
Q909228-15 (+50043-003 SOLARDETOX-DF1-BH2-
9909228318 050055-003 SOLARDETOX-DF1-BHI-
9909228-21 050056-003 SOLARDETCOX-DF1-BH1-
900G 2824 050057-003 SCLAR 9981 A-SP1-BHI
5906228-27 050058-003 SOLAR 9981 A-SP1-BH1
090922830 . 050059-003 SOLAR 9982-DW]-BHI-
990922&33 050060-003 SOLAR 9982-DW1-BHI1
8909228-36 050061-003 SOLAR 9982-DW1-BH1

9909228-39

030062-003 LFR-DF1-BH1-7-8

9909228-42 050063-003 LFR-DF1-BH1-12-8
990922845 050064-003 LFR-DF1-BH1-7-MS/MD
5909228-48 050065-003 LFR-DF1-BH2-7-8
9909228-51 050066-003 LFR-DF1-BH2-12-S
9905228-54 050067-003 LFR-DF1-BH3-7-3
9505228-57 050068-003 LFR-DF1-BH3-12-8
QC646831 XBILKOI (Blank) :
QC646832 XBLKOILCS (Laboratory Contrel Sample)
QC646833 XBLKOILCSD {Lab Cantrol Sample Duplicate)
QC646834 050064-003 LFR-DF1-BH1-7-MS/MDMS
{Matrix Spike)
QL6468358 050064-003 LFR-DF1-BHI-7-MS/MDMSD
(Matrix Spike Duplicate)

System Configuration:

The laboratory wrilizes a high performance liquid chromatography (HPLEC) instrument
configuration for expiosives analyses. The chromatographic hardware system consists of
an HF Model 1050 HPLC with programmable gradient pumping and 2 100 ul [oop
injector for the primary system and a 100w loep injector for the confirmation svstem.

P SDG 992288 - HPLC
Page 1 01 3



The HPLC is coupled to an HP Model G1306A Diode Array UV detector which monttors
absorbence ar the following five waveleagths: [) 214 om; 2) 222 nm; 3) 225 nm; 4) 254
am; 57 264 nm. '
The primary HPLC system is usuallv identified with either a designation of HPLC £2, or
hpleb in the raw data prictouts. The cenfirmation HPLC system 18 usually identified with
a designation of HPLC #1, or hplea in the raw data printouts.

Chromatopraphic Column:

Chromatographic separation of nitroaremaric and nitramine components is accomplished
through anzlysis on the following reversed phase columms:

EP; Hypersil BDS-C18, 250 mm x 4mum O.D. containing § um particis sizc

Confirmation of nitroaromasic and nitramins components, initially identified on cne of
the above columns, is accomplished through anaiysis on the following column:

PH: Develosil CN-UJG3-5, 250 mm x 4.6 mm LD.

The primary columm is used for quantitation while the confirmation column is for
qualitative purpases only.

Sample Preparation:

All samples were preparad in accordance with aceepted procedures.
Instrument Calibration:

The iosttument was properly calibrared.

Due to the Iimited capacity of software o list a2l the current inidal calibration files, 2
calitration history is inserted in the package prior to the appropriate Form 6.

Holding Time:

All sarnples were analyzed within the required hoIcﬁng time,

Surrogates:

Surrogate recoverics in all samples were within the required acceptance limis.
Blanks:

o target analytes were detected in the method 5lank above the -equired acceprance limit.

. SDG 992285 - HPLC
Page 2 o153
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Spike Analyses:
The matrix spikes were analyzed on the following sample number:
990%228-45 (030064~003 LFR-DF1-BHI-7-MS3/MD)

All of the apalyte recoveries ‘n the matrix spike were within the required acceptance
limits.

All analytes in the matrix spike duplicate were within the requived acceptance limits for
relative percent difference.

Laboratery Control Samples:
All analytes in the laboratory control sample were within the required acceptance [imits.

All analytes in the laboratory control sample duplicate were within the required
acceptance limits for relative percent difference.

Dilutiens:

INone of the samples were diluted.

Nenconformance Reports:

There were no nonconformance reports assaciated with this SDG.
Manual Integrations:

No manual integrations were performed cn the standards in the initial calibration or
continuirg calibration associated with this SDG.

No manual integrations were performed on samples, blanks or quality control samples
associafed with this SDG.

Generai Comments:

The FORM § uses the retention tme of the surrogate as a measura of how close the
etention imes of the saroples and QC are 1o a standard component. The Instrument
Blank does not contain the surrcgare.

The samples were concentrated prior to analvsis 10 achieve the reguired detection Limit.

R PR R
The preceding narrative has been reviewed by:ih w1 Wiy Date; M8 T
< SDG 992288 - HPLC
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CASE NARRATIVE FOR
SNLS
SDG 99228W
Analysis by HPLC

Sample Analysis:

The foilowing sampies were analyzed for nitroarcmatic and nitramine organic
compounds using the analytical protocol from EPA SW-846 Third Edition, Methad 8330,
Revision 0, September 1994,

Laboratory Number Sample Description

9909228-63 (050069-009 LFR-DF1-BH3-HE

QCr46836 XBLEOD! (Blank)

QC646837 XBLKCOLLCS (Laboratory Control Sampie)

QC646838 XBLKIJ1LCSD (L.ab Control Sample Duplicate)

Q846839 050069-009 LFR-DF1-BH3-HEMS (Matrix
Spike}

QCo46840 050069-009 LFR-DF1-BH3-HEMSD (Matrix
Spike Duplicate) .

System Configuration:

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of
an HP Medel 1050 HPLC with programmable gradient purmping and a 100 u) loop
injector for the primary system and a 100 ul loop injector for the confirmation system.
The HPLC is coupled to an HP Model G1306A Diode Armay UV dstector which monitors
absorbence at the following five wavelengths: 1) 214 nm; 2) 224 mm; 3) 235 om; 4) 254
nmm; 3) 264 nm.

The primary HPLC system is usnally identified with either a designation of HPLC %2, or
fpleb in the Taw data printouts. The confizmation HPLC system is usually identified with
a designation of HPLC #1, or hplcz in the raw data printouts.

Chromatographic Colummn:

Chromatographic separation of nitroaromatic and nitramine components is accomplished
through analysis on the following reversed phase columns:

HP: Hypersil BDS-C18, 250 mm x 4mm G.D. conteining 5 um particle sive

Confirmation of nitroaromatic and nitramine components. initially identified on one of

the above columns, is accomplished through analysis on the following column:

ri'!’

- SDG 99228W - HPLC
Page ] of 3
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PH: Develosil CN-UG5-5, 250 mm x 4.6 mm 1.1,

The primary column is used for quantitation while the confumation column s for
gualitative purposes only,

Sample Preparation:

All sarnples were prepared in accordance with acﬁsptcd procedures.
Instrument Calibration:

The instrument was properly calibrated.

Dus to the limited capacity of software to list all the current initial calibration files, &
calibration history is inserted in the package pricr to the approprate Form 6.

Holding Time:
All samples were analyzed within the required holding time.
Surrogates:
Surrogate recoveries in all samples were within the required acceptance limits.
Blanks: |
Mo target analytes were detected in the method blank above the required acceptance Gmit.
Spike Analyses:
The matrix spikes wérc analyzed on the following sample number:
9005228-65  (050069-009 LFR-DF1-BH3-HE)

All of the analyte recoveries n the matrix spike and matrix spike duplicate were within
the required acceprance limits.

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 sampie and laborarory control sampls duplicate
were within the required acceptance imiis.

. SDG 99228W - HPLC

Pzee 2 of 3
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All apalytes in the laboratory control sample duplicate were within the required
acceptance limits for refative percent difference,

Dilutions:

None of the sampies were diluted.

Nosoconformance Reports:

There were no nopconformances reports associated with this SDG.
Manunal Integrations:

No mannal integrations were performed on the standards in the initial calibration or
continuing calibration associated with this SDG.

No marnal integrations were performed on samples, blanis or quality conirol samples
associated with this SDG.

General Comments:
The FORM § uses the retention time of the surrogate as a measure of how close the

retention times of the samples and QC are wo a standard component. The Instrament
Blank does not contain the surrogate.

The samples were concentrated prior to analysis to achieve the required detzction limit.

The preceding narrative has been reviewed by:imhm‘w/ Date: ]v)sz [ 74

- SDG 99228W - HPLC
Page 3 or 3
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QC Summary Report

Project Description: RFFP #AI2480A
cet SNLSD03%6G Lab. Sample 1D: 9909228% Report Dute: Qctober 07, 1999 Page 170l 33
Sample/Parameter Type Batch NOM Sample Qua) QC Units RPDY% RECY Rapge Analyst Date  Time
*2. Flucrobipheny! 1670 N0 ugig 672  (44.7-110) GWLO0/28/99 1731
*2-Flucrophenol 3330 4% ughkg .0 (37.0-102)
*Nitrobenzenc-g3 1670 100 wg/ke 63.9 (42.4-107)
*Phenol-ds 3330 2300 ugikg 68.3 (41.3-10%)
*p-Terpheayl-d14 1870 1400 agfg 851 (45.5-104)
QCe46871 9909228-45MSD 158016
1,24 Tricklorobenzene 1610 Uy ND 1000 ag/kg 279 623 (DGO 189) OWL 092899 1803
1,4-Dichlorobenzene 167G U ND 950 wpkg  5.05 56.7 (0.00-19.5)
2.4-Dinjtrotoluznes 1670 U ND . 1160 ug/kg 0.0380 64.0 (0.00-21.6)
2-Chlomphenol 3330 U ND 2000 ugkp 4.40 99.5  {000-30
4-Nitrophtnol 3330 U ND 3300 egkg i54** 987 (0.00-23.3)
4-chlopo-3-methy) phenal 1330 U ND 200 ughg 0566 636 (0.00-217)
- Acenaphthene 1670 1 ND - 100 wgkg 0785 63.2  (0.00. 8.9
N-Nitrosodipropylamine 1670 U ND oo ugkg 325 5.0 (0.00-204)
Pentachloraphenol 3330 U ND 2500 uoghkpg 245 764 (0.00-24.1)
Phenol 3330 U ND 1800 ugkg 513 545 (000-194)
Pyrene 1670 U ND 1300 uvpkg 0189 798 (0.00-214)
*2,4,6-Tribroppnphenol 3330 2300 ugkg 685 (44.5-120.)
*2-Fluorebiphenyl 1670 1100 ughke 663 (¢4.7-110)
“2-Fluorapheng} 3330 2200 ugikp 573 (37.0-102)
*Hitrobenzene-ds 1670 1000 vpkg €0.6 (42.4-107)
“Phengl-d6 3330 200, uglke 635 (41.5-102)
*p-Terphenyl-di4 1670 1400 ugikg 85.6 (45.5-104)
QC546831 BLANK 158042
1,46 Trinitrotoluene U ND uogkg LW 05721199 1420
2.4-Dinitrotoluene U ND ughg
1.6-Diniirotoinene U ND ugkg
2-Aming-4,6-dintrotoluens U ND egke
4-Amino-2,§-dinitrotoluene U ND ughkg
BMX Y ND upkg
Nitrobenzene U ND uagksg
RDX U ND ugkg
TETRYL U ND ugkg
m-Dinjtrobenzene U ND ughksg
m-Nitrotoluene U ND ugfkg
o-Nitrotoluene U ND uglkeg
p-Nitrgtoluene U ND ugks
sym-Trinjitrobenzene U ND ughkg
*1,2-Dinitcobenzene 400 - 390 ogkg $6.8 (71.6-108)

—— QCe46836 BLANK 158013
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QC Suminary Report

Project Description: EFF #A12480A
ce: SNLS00396 Lab, Samplc I 9509228% Report Date: October 07, 1999 Page 18 of 33
Sample/Parameter Type Batch NOM Sample Qual QC Units RPO% RECS Range Anglyst Date  Time
2,4.6-Triniwotolvens U ND  ugt ISP G5/110195 1331
2.4-Dinitrotoluene U ND  ugl JSP DO/10199 1231
2 6-Dinitretohueas U ND ugl
1-Awino-4 6-dinitrotoluene U ND oum
d-Amino-2,6-dinirrotoluene U ND  um
HMX U ND upt
Nitrobenzens U NO  ugl
RDX U ND ugl
TETRYL U ND upt
- Dinitrobenzene U WD gl
m-Nitrotoluene U ND up)
a-Nitratoluene U ND ugi
p-Mirotoluens U ND ugt
sym-Trimtrobenzens U ND us)
*1,2-Dinitrobenzene 0,519 047  ugl 910 (75.6-12t)
QC6A6832 LCS 158012
2.4,6-Trinitrotoluene 800 T80 ugkg 97.1  (802-135) JLW 09/2199 1502
2 4-Dinjirotoluens 800 7530 ughkg 94,1 (39.7-133)
2,6-Dinitrotoluene 800 720 ugke 905 (59.9-124)
2-Amino-4,6-dinitrotoluens 800 10 ugkg 984  (70.0-130.)
4-Amino-2,6-dinitrotoluens 800 800 ugkg 95.4  (76.0-130.)
HMX 800 780 ugke 912 (543-152)
Nitrobenzene 800 730 up/kg 014 (61.6-124)
RDX 800 780 ugkg 8.1 (56.7-139)
TETRYL j00 810 ughkg 102 (633-134)
m-Dinitrobenzene 800 7530 ughksg 93.6  (39.6-131)
m-Nirotohiane 800 730 uglkg 917  (62.6-120)
o-Nirotoloene 8§00 730 ugkg 910  (626-121)
pNitotoluene 300 740 ugikg B2.5  (61.9-119)
sym-Trinitrabenzens 800 BOO  ughkg 100 (67.0-109)
*1,2-Dimitrobenzene 400 380 ugkg 959  (71.6-108)
Coa6R37 1SS 158013
2,4.6-Trinitrotoluens 1.04 086  ugh 82.8  (6).3-130) ISP DB&/10/99 1413
2, 4-Dinitretoluens 1.04 0.81 ugft 783 (80.1-7132)
2,6~-Dinitrotoluene 104 078 ugn T2 [644-128)
Z-Amino-4,6-dinitrotoluene 1.04 080 ugl 713 {584-133)
4-Amina.2,6-dinitroteluene 104 0.76  ugh 733 (58.9-137)
HMX 1.04 0.81 ugh &1 (653 1470
Nitrobenzens 1.04 070 ugn 673  (S66-114)
RDX Lo4 074 wgd TLZ  (89.7- 1300
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QC Summary Report

Project Desceriptian: RFP #A124804
ee: SNLSC0396 Lab. Sample 1D: 9900228% Report Dare:  Qctober 07, 1999 Page 13 0f 33
SampleParameter Type Batch NOM Sample Qual QC Units EPD% REC% Range Analyst Date  Time
TETRYL 104 082  ugl 788 (66.0-134) ISP 09/10/35 1413
m-Dinitrobenzens 1.04 079  ugl 6.0 (66.2-127)
m-Nijtrotolucne 1.04 07?7 wpl 743 (36.9-1168)
o-Niuotolucne 1.04 076 ugd 733 (56.7-115)
p-Nitrotpluene 1.04 : 0.77  ught 745 (54.6-114)
sym-Trinitrobenzene 1.04 085  ugd 814 (66.0-113)
*,2-Dinitrobenzene 0.51% 046  ugd 880 (73.6-121)
Q546833 LCSDUP 158¢12
2.4,6-Trinftrotoluene 800 760 110 ughkg 0911 962  {0.00-300) JLW D¥21/99 1543
2 4-Dinitrotoluens 200 750 730 nghkp 324 911  (0.00-30.0)
2,6-Dinitrotoluene 800 720 700 ugkg xn 881 (0.00-30.0)
- 2-Amino-4,5-dinirotoluene 300 750 800 ugfkg 1.05 99.4  (0.00-30.0)
4-Amine-2,6-dintrotoluene 800 800 0 ngks 0464 982 .00 -30.0)
HMX 800 780 300 uglkg 273 29.9  {0.00-30.0)
Nitrobenzene 200 730 700 ughkg 469 87.2  {0.00-30.0p
RDX. RCO 780 780 wpkg 0.0679 281 (0.00-30.0)
TETRYL : B0 B10 800 ugkg 1.54 100 (0.00-30.0)
m-Dinitrobenzene 800 750 720 ugkg 394 900 (0.00-30.0)
m-Nitrotoluene 300 730 710 ogike 341 88.6  (D.00-30.0)
o-Nitroto]uene 300 730 700 uglke 4.04 87.4  (0.00-30.0)
p-Nitrotoloene: 800 740 710 ugfkp 3.96 9.0 {0.00-30.0)
sym-Trinitrobenzens 800 300 790 uglkg 110 29.0 (0.00- 30.0)
*1,2-Dinjtrobenzene 400 ’ 370 uglkg 913 (71.6-108)
QC646838 LCSDUP 158013 ‘
2 4.6-Trinitroteluene 1.04 0.360 0.50  ugn 4.05 862 (0.00-30.0) ISP 09/10/99 1455
2.4-Dinirrotcluzens 104 a.g1o 085 w1 379 8l (0.00-300)
2,6-Dinitrotoluene 1.04 0.790 081 uwgn 1.72 77.5  (0.00-30.0)
2-Amino4,6-dinitrotoluene 1.04 0.800 085 ugl 5.60 8).7 (0.00-300)
4-Amino-2,6-dinitrotoliene 1.04 0,760 0.81 ugfl 542 774 (0.00-300)
BMX , 1.04 0.810 083 ugl 267 802 (0.00-10.0)
Nitrobenzene 1.04 0,700 075  ugn 6.40 TL7 (0.0G-20.0)
RDX 1.04 0.740 079 ugd 6.19 757 (0.00-30.0)
TETRYL 1.04 0.820 076 ugl 7.21 733 (0.00-30.0)
m-Dinitrobenzene 1.04 0.790 083 ugd 443 794 (0.00-30.0)
m-Nitrotoluene 1.04 0.770 0.81 upd 4.16 5 {0.00-300)
o-Nitreipluene .04 0.760 0.80  upd 4,55 6.8 (0.00-30.0)
p-Nitzotoluene 1.4 0770 DRI wgl 709 800 (D.00-30Q)
sym-Trinitrobenzene 1.04 0.850 0.87 ugl 274 837 (0.00-30.0)
*1,2-Dinitrobeqizene 0519 046 gl BOI {75.6-121)

- QC846834 9909228-45M3 153@12
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Froject Deseription:

cc: SNLS0O0396

RFP #AJ2480A

Lab. Sample ID: 9909228%

QC Summary Repon

Report Date:  October 07, 1999

Page 20 of 33

Batch  NOM

Units RPD% RECY% Range

Apalyst Date  Time

Sammple/Parameter Type
2,4.6-Trinitretoluans 800
2,4-Dinitrotoluene 800
2,6-Dinitrotoiuene 300
2-Amino-4,6-dinitrotolursas 800
4-Amino-2,6-dinitrotoluzne 200
HMX $00
Nitcobenzene 800
RDX 800
TETRYL 300
m-Dinitrobenzene 800
ra-Nitrotolens 800
0-Nitcotoluene 800
p-MNitratoluene 800
symo-Trinitrobenzene 800

*1,2-Dinitrobenzens 400

QC6446839 9909228-63MS (58013 '
2.4,6-Trinitrotcluene: L4
2,4-Dinitrotoluens 1.04
2,6-Dinitrotoluene 1.4
2-Amino-i §-dinjtrotoluene 104
4-Amine-2,8-dinitrotoluene 1.4
HMX, 1.04
Nitrobenzene 1.04
RDX 1.0
TETRYL o4
m-Dimitrabenzene 1.4
m-NMiirotoluene 1.4
o-Nitroiolusane 1.04
p-Nitrotoluene 1.04
sym-Trinitrobenzene 1.04

*1,2-Dinitrobenzene 0.519

QC646835 D800728-45MSD 158012
2,4,6-Trinitrotoluene 800
Z4-Dinitrotcluena 300
2,6-Dinitrotoluene 800
2-Amjno-4,6-dinitrotoluene 800
4-Amino-2,§-dinitroroluene 800
HMX 200
Nitrobenzens 800
RDX 300

Sample Qual QC
U ND 820
U ND 770
I ND 730
U ND 830
U ND 840
U ND 800
U ND 40
U ND 750
U ND 700
U ND 170
U ND 780
U ND 730
U ND 90
U ND 800

380
U ND 0.87
U ND 0.84
U ND 0.83
U ND 0.83
U MND 082
U ND 0.80
U ND 074
U NB 0.2
U ND 084
U ND 0.81
U ND 079
U ND 033
U ND 0381
U ND 038

048
U NI» 750
U ND 700
U ND 6§70
U ND 70
U ND 750
U ND 780
U ND 690
U ND 720

ugkg
uglkg
ugkg
uglkg
ug/kg
ugfkg
ug’kg
ugkeg
ugfkg
ugkg
ug’kg
ug/kg
uglkg
ug/kg
ngkg

ugl
ug/l
ugit
ug)
w
ug/l
ugll
ug/l
ug/!
ng/l
ugll
gl
ug/l
ugl
ugh

ugkg
ug/kg
ugkg
Ug/kg
ug/kg
ugfkg
uglkg
uglkg

9.75
9.68
844
739
9.53
277
6.86
391

103
94.5
M4

103

105

100
092.6
93.8
815
95.8
971
98.6
98.9

100
94.3

34.1
80.6
800
9.3
792
768
T1.6
78.6
305
782
764
784
715
84 4
920

835
B7.4
840
96.0
85.]

974
86.5
30.2

(64.9- 1633 ILW 08/21/95 1625
(65.8 ~161.) JLW (9/2159 1625
(59.7-1353)
{70.0-130.)
(70.0-130.)
{549 -157)
(664~ 157,)
(613 -155.)
(55.9-147)
{65.5-162)
(63.8-155.)
163.5-155.)
{64.1- 153}
57.5- 149}
{71.6- 108.)

(66.2- 127) ISP 09/[0/99 1537
{70.1 - 127)
(62.8 - 134.)
{58.7-134.)
(56.3 - 145,)
(63.8-145)
(57.6-119)
(64.9-133)
(68.0- 133)
{70.8- 125)
(56.5-121)
(55.4-121)
(63.8-113)
(67.7-113)
(75.6-171)

(0.00-30.0) LW 09,2159 1707
(0.00- 30.0)
(0.00 - 30.0)
(0.00- 30.0)
{0.00- 30.0)
(0.00-30.0)
(0.00- 30.0)
(0.00-30.0)



Frojeci Description:

ce: SNLECQ396

RFP#AJ24B0A

Lab. Sample D: 9909278%

QC $ummary Report

Repon Date: October 07, 1999

Sample/Parameter

Eample Qual QC

Units RPD% RECZ Range Annlyst Date

TETRYL
m-Dinikrobenzene
m-Nittotolzne
o-Nitrorohiene
p-Nilrotoluene
sym-Trinieobenzene
*],2-Dinitmobenzens
RCE46840 9909228-63MSD 158013
2 4,6-Trinitroto]uene
2,4-Dindrrotoluene
2 &-Dinitrorgluens
2-Amino-4, 6-dinitrotoluene
4. Arpino-2,6-dinilrotghuene
HMX
Nitrobenzene
RDX
TETRYL
m-Dinitrobenzene
m-Nitrotoluene
o-Nitrololuene
p-MNitrotoluene
sym-Trinitrobenzene
*1,2-Dinivobenzene
QC647092
PCE-1260
*ACMX
*Decachlorobiphenyl
PCR-1016
PLR-122]
PCR.123%
PCB.1242
PCB-1248
PCB-1254
QL6414
PCB-1260
*4CMX
*Decachlorobiphenyl
PCB-1016
PCB-122]
PCRB-1232

BLANK 158065

BLANK 138568

Type Baltch  NOM

200
300
800
800
800
800
400

1.04
1.04
1.04
104
L.o4
1.4
1.4
104
104
L.04
1.04
1.04
1.04.
1.04
0.51%

8.67
6.67

0.200
0.200

cccoccocogcoaocaocgoccca

ccdacaa

ND
ND
ND
MND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND

= chcococcoca

gog

700
700
690
o
71D
750
330

.49
0.86
0.83
0.84
0.81
0.87
076
0.84
¢80
G023
0.60
0.84
0.82
0.80
0.49

25
40

ND
ND
NI
Q.14
0.1z
ND

ND

uglkg
ugkg
uglkg
upiky
ugke
aglkg
uglkg

ug/l
ug/l
ugh

. gl

ugl
ug/l
ug/l
g/l
ugl
ug/l
ug/l
ugi
ugl
ugld
ughl

ugke
ugkg
uglkg
ugkg
ug’kg
vgkg
0134
ug/kg
ug/kg

ugfl
ugl
ugl
ugh
ugll
ugh

0.563
9.58
1.7
12,5
115
6.65

172
2.03
0.00150

200

1.3%
8.09
1.58
2.52
7.687
23z
0.689
1.65
1.68
232

87.0
87.1
854
87.0
§8.2
93.8
§7.6

855
82.2
20.0
BI.L
7R3
233
72.7
BO.6
570
0.9
T7.0
80.7
78.8
864
240

378
60.4

703
60.1

Page 21 of 33
Time

(0.00-30.0) JLW 0%/21/59 1707
{0.00 - 30.0
(0.00 - 30.0)
{0.00 - 30.0)
(0.00 - 30.0)
(0.00 - 30.0)
{71.6- 108.)

000-160) ISP 0910199 1615
[0.00 - 13.3)
(0.00 - 19.3)
(0,00~15.8)
900 -127)
@00 - 14.4)
(0.00 - 204
(0.00-159)
{000 - 134)
@00 - 150
{0.00 - 2.8}
(0.00-23.1)
{0.00 -23.1)
{0.00-13.2)
(75.6- 121

T (9123055 0214
{(25.3-110)
(468-131)

IC 0921799 2207
(31.0-126)
(39.0 - 133)
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QC Surmary Repor

Project Description: RFP #AJ2480A
cc: SNLSCO396 Lzb. Sample 1D 99092268% Report Date:  Cetaber 07, 1999 Page 2Z of 33
Sarm ple/Farameter Type Batch NOM Sample Qual QC TUnits RFD% REC% Range Analyst Date  Time
PCB-1242 U ND ugi ' IC 0921059 2207
FCB-1248 U ND o oug
PCB-1254 U Mo ougl
Q47093 1CS 158065
PCB-1260 333 25 ugkg 763 {(53.6-132) IC  05/23/99 (232
=4O 6867 30 uwpkg 446 (253-110)
*Decactlorebiphenyl 6.6 40 ugkg 599 (46.8-131)
QC645105 LCS 158368
PCB-1250 1.00 0.84 gl 840 (M5-126) JC 052199 2226
*3CMX 0.200 015 wpi 728 {31.0-128)
*Decachlorobiphenyl 0.200 Q.12 ugl 1.0 (39.0-133)
QT647094 LCSDUP 158065
PCB-1260 313 25.0 26 ugkg 037 786 (Q.00-360) JC D9/Z3/95 0251
*JCMX 667 2.8 ughkg 47 (293.110)
*Decachlorobiphenyl 5.67 4.0 ugkg 593 (458-131})
QCe42106 LCs BUP 158568
FCB-1260 1.00 Q.840 083 upt 120 230  [0O00-39.4) JC 09721/99 2244
*4CMX 2.200 012 ugd 615  (31.0-126)
*Decachlorobiphenyl 0,200 0.12 gl 62.32  (39.0-133.)
QCE47035 9900Z2R-45MS 15808
PCR-1260 313 U ND 25 aghkg 760 (31.5-159) IC 09723759 0309
*{CMK 6.67 34 kg 511 (233-110)
*Drecacklorobipheny! 6.67 4.0 ugkg 595 468-151L)
QUBAI096 DOOO228-45NISD 158065
PCE-1260 - 333 U ND 25 ughkg 0794 754 0.00-162) JC 00/23/99 (328
*ACMX 6.67 33 upkg 493 [253-110)
“Decachlorobiphenyl 5.67 39 ugkg B9 [6E-13L)

* pepresent a surogate.

301



comm.

QC Summary Repont

Project Description: RFP #A12480A,

ee; SNLS00392 Lab. Sample ID; 9903228% Report Date:  Ocrober 07, 1999 Page 23 of 33
Sample/Parameter Type Batch NOM Sumple Qual QC Units BPD% REC% Range Apalyst Date  Time
Metals Analysis
Q647057 BLANK |58359

Metcury J0.D0245 mglky RMJ 09717199 1505
QCe47168 BLANK 138086

Mercury U ND mgl RMJT 09/10/99 125%
QUC647061 9909228-45DUP 158059 '
Mercury 10,0110 mghg 141+ (0.00-17.0) RMJ 09/17/89 154D
Q647053 LCS 158053

Mercury 529 518 mghkg 979  (57.9-134) RMJ 0%I7/9% 1305
QCe47169 LCS 158085

Mercury 0.00200 0.0019%  mg/ 97.5  (B1.5-124) RMJ 09/10/99 1503
QC647059 LCS DUP 158059

Meroucy 529 5.8 527 mghkg 1.83 9.7 [0.0D-15.6) RMJ 017499 1507
QC647170 LCSDUP 158086

Mercury 0.00200 0.00595 400197 - gl 125 987  [0.00-163) RMJ 0941099 1302
QCE470650 9905228-45M8 158059

Mercury 0328  T0.0DIBS 0,352 mgkg 107 (64.6-136) RMT 09/17/99 1539
QCB46352 BLANK 158015 '
Arsenic U ND mpt MEL 09713/3% 0813
Barium U ND mgl

Cadmium U NI mg

Chromium U ND mgl

Lesd U ND mgh

Selenium U ND mgl

Silver : U ND mgl
QCo626904 BLANK 158023

Arsenic U ND mgAis MBL 09/21/99 1622
Barum U ND mehkg

Cadmium U ND mgks

Chromiym U NI mgkg

Lead U ND mgkg

Selendiom U ND mg/kg

Silver 1 0.282 mghks
QCs46851 LCS 158015

Arsenic 1.50 104 mpd 104 (89.5-112) MBL 09/13/90 0818
Barium . 1.00 1.05  mgd 105 (90.7-111.)

Cadmiurm 1.00 103 megl 03 (90.7-1155

Chromiom L.o0 1.0s  mgf 103 (900-112)

Lead 1.00 1.03 mal 123 (89%.3-114)

Seleniom 1.00 102 mgl 02 (@7.2-109)



Prajsct Description:

oo SNLSO0396

Szmple/Parameter

Silver
QCB46905
Arsenic
Baricm
Cadmivm
Chrorninm
Lead
Selenium
Silver
QCS46854
Arseaic
Barfum
Cadmivm
Chromium
L£ad
Selenium
Silver
QCe46906
Arsenic
Barium
Cadmiam
Chromiura
Lead
Selenium
Silver
QC546908
Avsanic
Badum
Cadmivm
Chromium
Lead
Selenium
Silver
QC64£909
Arsenic
Barium
Cadroium
Chromium
Lead
Seleniumn

LCS 158023

LCS DUP 158015

LCS DUP 158023

9300228-45MS 153023

2000228-45MSD 156023

RFP #A12483A

QC Sommary Report

Lzb. Sample ID: 9909228%

Report Dawes  October 07, 1999

Type DBatch NOM

Page 24 of 33

Sample Qmal QC Units RPD% REC% Range Apalyst Date  Time

100

35.8
70.1

176
48.3
539
585

142

1.00
1.00
100
1.00
1.00
L Lo
1.00

38.6
73.6

185
507
56.5
6l4

149

485
4335
4%.5
4835
483
48.5
4835

485
48.5
48.5
48.5
48.5
48.5

1.04
1.05
1.03
1.05
1.03
102
1.10

62.8
815
216
539
64.8
- 643
129

278
58.1

£1.0
715

U ND
0,503

278
55.1
U HND
1.0

173 -

U ND

1.10

62.B
gL.5

118
538
64.8
513

125

1.08
109
107
109
1.08
1.06
1.14

62.3
B80.4
210
33.1
&30
54.8
140

£42

174
413
529
491
39.9
47.5

44.6

103
4.3
317
43.7
386

mph

mgks
™y
mekg
mekg
mEkg
mgkg
mg/kg

mgp'l
m/1
mel
mgl
mg/l
mg/t
gl

mglkg
melkg
mgkg
mgkg
mg/kg
mg/kg
mg/kg

me'kg
mgkg
mpkg
mgkg
mgke
mgkg
mekg

mykg
mp/kg
gk
mg/kg
mgkg
mgkg

376
.66
428
4.01
4.38
4.C8

- 3.46

3.66
6.22
7.62
.45
7.82
409
314

0.856
89.4**
247
285
109
.31

110

112
1313
123%=
11z
120+
110
91,1+

108
109
167
109
08
106
114

106
109
14
105
11
108
94.0

354
236
852
86.2
85.5
8LT
370

56.2
50.1
£3.3
83.3
86.5
73.6

909 - ]16.5

(846 - 133.)
(8.7 154.)
(77.5 - 116
(13.0-150))
(804~ 1E7.)
(866-122)
{932 -130,)

(0.00 - 20.0)
{0.00 - 20.0)
(.00 - 20.0)
{0.00 - 20.0)
(0.00 - 20.0)
{0.00 - 20.0)
(0.00 - 20.0)

(000 - 22.3)
(004 - 21.4)
(001 -14.3)
(C.00-21.1)
(0.00 - 20.1)
(0.00 - 22.4)
{0.00 - 18.5)

(7115-14)
(657 - 127)
(7603 118)
(740 - 122)
706 123)
(67.4. 1133
175.8 - 124

{0.00 - 16.3)
{0.00 - 13.2)
{0.00 - 10.3)
{0.00 - 19.3)
{0.00 - 20.3)
{0.00-17.0)

MBL 09/13/99 0818

MBL 0921599 1628

MBL 013/99 0R24

MBL 09/21/99 1534

MBL 08/2179% 1915

MBL 0921799 192]
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QC Summary Repaort

Project Description: RFP #AJ2480A

cc: SNLSBO395 Lab. Sample 1D 9909228% Report Date:  October 07, 1999 Page 25 of 33
Sample/Parameter Type Batch NOM Sanple Qual QC Upits RPD% REC% Ranpe Analyst Date  Time

Silver 485 0.503 473 mgkg 0.48% 96.5 (0.00- 14.7y MBL 09/21/99 1921
QC646907 9909728-455ERTAL 158023

Arsepic 3.74 mglkg 20.6 (-} MRBL 09/21/9% 1909

Barium 506 mghkg 245 8

Cadminm ND mgkg 0.00 )

Chromium 1.7 mgke 5.¢4 {-

Lead 213 mgkg 475 )

Seletiurm ND mglkeg 0.00 (=)

Silver 252 mgke 133 ]

E.
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CASE NARRATIVE
SNLS
SDG#HI92Z88

The following samples were analyzed for PCB using the analytical protocol fram EPA SW-846 Third
Edition, Method 8082, Revision 0, September, 1994:

Eaboratory Number Sample Description

9903228-02 050109-003 B9938-5P1-BH]1-5.5-8

99509228-06 D5004%-003 SCLARDETOX-DF1-BH3-

G509228-09 050050-003 SOLARDETOX-DF1-BH3-

9309228-12 050052-003 SOLARDETOX-DF ! -BH2-

9909228-15 050053-003 SOLARDETOX-DF1-BH2-

9909228-18 050055-003 SOLARDETOX-DF1-BHI-

590922E-21 050056-003 SCLARDETOX-DF1-BH1-

9909228-24 050057-003 SOLAR 9%81A-SP1-BHI

9909228-27 050058-003 SOLAR 9981A-SP1-BHI

9909228-30 050059-003 SOLAR 9582-DW1-BHI-

9909228-33 DS00€0-003 SOLAR $582-DWi-BHL

9909228-36 050061-003 SOLAR 95382-DW1-BHIL

5909228-39 050062-003 LFR-DF1-BH1-7-5

990922842 050063-063 LFR-DF1-BH1-12-5

990922845 050064-003 LFR-DF1-BH1-7-MS/MD

9909228-48 050065-003 LER-DF1-BH2-7-

9905228-51 050066~003 LFR-DF1-BH2-12-3

5209228-54 050067-0¢3 LFR-DF1-BH3-7-8

9903228-57 050068-003 LFR-DF1-BH3-12-§

QC647092 PBLKOL1 {(Method Blank)

QC647093 PBLKOILCS (Laboratory Control Sample)

QC647094 PBLKOILCSD (Laboratory Control Sample Duplicate)

QC647095 050064-003 LFR-DF1-BH1-7-MS (Matrix Spike)

QCs47095 050064-003 LFR-DF 1-BH1-7-MSD (Matrix Spike Duplicate)
System Configuration:

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph
analyses: six Hewlett Packard gas chromatographs consisting of HP 5830 Series II Plus and the 6890
Series models. All gas chromatographs are configured with dus] ECD detectors and splitless injections.
The H? systems ars equipped with electronic pressurs conirel (EPC).

Chromatographic Column:

Chromatographic separation of analytes of interest are accomplished through znalysis on one of the
bllowing columns:

DO2283 -PCB
Pagelof 4
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J&W1: DB-5 (5%-Phenyl}-methylsiloxane 30 m x 0.25 mm x 0.25 um
DB-17MS (50%-Phenyl)-methylsiloxane 50 m x 0.25 mm x 0.25 vm
J&W2: DB-5 (5%-Phenyl)-methylsiioxane 30 m x 0.32 mm x 1.0 urn
DB-1701 Darabond stationary phase® 30 m x 0.32 mm x .5 um
J&W3: DB-5 (5%-Phenyl)-methylsiloxane 30 m x 0.53 mm x 1.5 um
DB-1701 (14% Cyanopropylphenyl)-methylsifoxane 30 m x 0.53 mm x 0.5 um
1&W4: DRB-608 Durabond stationary phase* 30 m x 0.53 mm x 0.5 um
DB-XEB * 30 mx0.53 mm x 1.5 um
J&WS: DB-XILB*30m x 0.25 mm x 0.25 um
DB-17MS (50%-Phenyl)-methylsiloxane 30 m 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
foHowing instrument systems (Instrument systems are identified by the mstrument 1D designations
listed below which can be found on the raw data or individual form headers):

Instrument ID System Configuration Chromatographic
Column
ECD1 HP 6890 Series GC ECDYECD : JI&W3
ECD2 HP 68$0 Series GC ECYECD J&W1
ECD3 HP 685C Series GC ECD/ECD JEWS
ECD4 HP 5890 Series I Plus GC ECD/ECD J&WS
ECD5 HP689D Series GC ECD/ECD J&EWS
ECD7 HP6820 Series GC ECD/ECD : T&WS
Sample Preparation:

All samples were prepared in accordance with aceepted procedures.
Instrument Calibration:

The followirg continuing calibration check standard injections (Form 7) sxceeded the %D acceptance
criteria-of 15% (30% for surrogates) for the indicated compounds:

File # Date Time Compound %D Bias
008B0RO] 09/22/99 1205 Aroclor-1221 23.8 (+)Bias

D53B5301 09/25/69 0156 Decachlorobiphenyl 320  (+)Bias
06486401 09/23/99 0318 Decachlorebiphenyl 39.0 (+)Bias
075B7301 (9/23/99 0842 Decachlorobiphenyl 430 [(+)Bias
08618601 9/23/99 1205 Decachlorabiphenyl 335 (H)Bias

092288 - PCB
Page Z of 4
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Pasitive bias of anatytical data is a result of instrument response for the tndicated compounds
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 value exceeds the upper limit of
15% or 30% . MNone of the above target analytes were detected in any of the sample. Thus, the non-
compliant %1> values has no adverse effects on the data.

Holding Time:

All samples were analyzed within the required helding time.

Surrogates:

All surrogate recoveries were not within the required acceptance limits. Decachlorobipheny] recovery
was below acceptanice limits on one analytical column (DB-XLB) in sample 9509228-02.

Blanks:
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: : :

9909228-45(050064-003 LFR-DF1-BHI1-7-MS/MD)
All 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 re]ative percent difference.

Manuai 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
imtegration as set in the initial calibration.

992285 - PCB
Page 3 of 4
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Copies of manual integration peak profiles are included in the application raw data section of this
package.

Dilntions:
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: £ L’?E‘ L@FD,MDEKEB: [Dz :tz Ly
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CASE NARRATIVE
SNLS
SDGHINLZ8W

The following samples were analyzed for PCB using the analytical protocol from EPA SW-346
Third Edition, Method 8082, Revision 0, SEPtembe_r, 1994:

Laboratory Number Sample Description

9909228-66 050069-012 LFR-DF1-BH3-PCB

9909228-66RE (50069-012 LFR-DF1-BH3-PCBRE (Re-Exfract)
Q647334 PBLXO1 (Method Blank)

QCH47335 , PBLKOILCS (Laboratory Control Sample)

QC647336 PBLEKO1LCSD (Laboratory Control Sample Duplicate)
QC649104 PBLK02 (Method Blank) :

QCH49105 PBLKO2LCS (Laboratory Control Sample)

QCp49106 PBLKO02LCSD (Laboratory Comntrol Sample Duplicate)

System Configuration:

The laboratory untilizes the following insiruments for extractable semivolatile gas chromatopraph
analyses: six Hewlett Packard gas chromatographs consisting of HP 5890 Series IT Plug and the
0890 Series models. All gas chromatographs are configured with dual ECD detectors and splitless
injections. The HP systems are equipped with electronic pressure contro] (EPC).

Chromategraphic Column:

Chromatographic separation of analytes of interest are accomplished through analysis on one of the
following celumns:

T&EWT:
J&W2:
J&W3:
J&W4:

J&WS:

DRB-5 (5%-Phenyl)-methylsiloxane 30 m x 0.25 tnm x 0.25 um,

DB-17MS (50%-Phenyl)-methylsiloxane 30 m x 0.25 mm x 0.25 yvm

DB-5 (5%-Phenyl)-methylsiloxane 30 m x .32 mm x 1.0 um

DB-1701 Durabond stationary phase* 30 m x 0.32 mm % 0.5 um

DB-5 (5%-Phenyl)-methylsiloxane 30 m x 0.53 mm x 1.5 um

DRB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30 m x 0.53 mm % 0.5 um
DB-608 Durabond stationary phase* 30 m x 0.53 mm x 0.5 um

DB-XIB *30mx 0.53 mmx 1.5 um

DB-XLB *30mx0.25mmx 0.25 um

DB-17MS (50%-Phenyl)-methylsiloxane 30 m x 0.25 mm x 0.25 um

* Durabond and DB-XLB are trademarks of J & W.

99228W - PCB
Page 1 of 4
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Instrument Confignration:

The samples reported in this Sample Delivery Group (SDG) were anatyzed on one or more of the
following instrument systems {instrument systems are identufied by the instrument ID designations
listed below which can be found on the raw data or individual form headers):

Instroment ID System Configuration Chromatographic
Column
ECD1 HP 6890 Series GC ECD/ECD J&W3
ECD2 HP 6890 Series GC ECD/ECD J&W1
ECD3 HP 6890 Series GC ECD/ECD I&WSs
ECD4 HP 5880 Series 11 Plus GC ECD/ECD J&WS
ECD3 HP6890 Series GC ECD/ECD J&WS
ECD7 HP689¢ Series GC ECD/ECD I&WS5
Sample Preparation:

All samples were Dot prepared in accordance with accepted precedures. Sample 9909228-66 was
re-extracted out of holding to investigate low surrogate recoveries. Both extractions have been
provided in this data package.

Instrument Calibration:

The following continuing calibration check standard injections (Form 7) exceeded the %D
acceplance criteria of 15% (30% for surrogates) for the indicated compounds:

File # Date Time Compound %D Bias

GO3F030 09/13/99 1732 . Aroclor-1014 154  (+)Bias
Aroclor-1260 202  (H)Bias

004F0401 09/13/59 1751 Aroclor-1254 290 (+)Bias
- DO5F0501 09713799 1809 Aroclor-1248 15.8 (-)Bias
007FO701  09%/13/9¢ 1846 Aroclor-1232 340 (+)Bias
Gt07B0701  09/13/9% 1846 Aroclor-1232 428 (+)Bias
Q08FO801  09/13/99 1905 Aroclor-1221 148.0  (+)Bias
00880801  09/13/99 1905 Aroclor-1221 85.8  (+)Bias
019F1901 09/13/5% 2228 Aroclor-1260 182  ({+)Bias
019B1901  09/13/9% 2228 Aroclor-1016 16.2  (+)Bias
026F260Y  09/14/9% 0037 Aroclor-1016 154  (+)Bias
Aroclor-1260 230 (+)Bias

026B2601  09/14/99 0037 Aroclor-1016 172 (HBias
008FORO] 09/21/69 1236 Aroclor-1221 26.6  (+H)Bias
008B0801 06/21/99 1236 Aroclor-1221 21.8  (+)Bias

90228W - PCB
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Positive bias of apalytical data is a result of instrument response for the indicated compounds
increasing as the analvtical sequence proceeds. The degree to which an increase in sensitivity has
occurred is measured relative to the extent of which the indicated %D value exceeds the vpper limit
of 15% or 30% . None of the ebove target analytes were detected in any of the sample, Thus, the
non-compliant %} 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 enalytical 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%. The above targets exhibiting a decrease in sensilivity were not needed for
confirmation. Thus, the non-compliant %D values has no adverse effects on the data.

Holding Time:

All samples were analyzed within the required holding time.

Surregates:

All surrogate recoveries were not within the required acceptance limits. Decachlorobiphenyl
surrogate recovenes were below acceptance limits in sample $909228-66. '

Blanks;

There were no target analytes detected in the method blank above the required aceeptance Limit.
Spike Analyses:

The matrix spikes were analyzed on a sample in a different SDG.

Laboratoery Conirol Samples:

All analytes in the laboratory control sample (LCS) were within the required acceptance llJ'mits_

All analytes in the laboratory control sample duplicate {LCSD) were within the rcqm'réd acoeptance
limits for relative percent difference,

Manual Integrations:

Samples 2nd QC analyses required manual integrations to cotrectly position
the baseline as set in the calibration standard injections.

Certain standards required maaual integrations to correctly assign analyte peaks and/or proper peak
integration as set in the inifial calibration.

D0228W - PCB
Page 3 of 4
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Copies of manual integration peak profiles are included in the application raw data section of this
package.

Dilutiomns:
None of the samples were diluted.
Non Conformance Reports:

There were no Nonconformance Reports associated with this SDG.

P’:‘J \4\6—’\

The preceding narrative has been reviewed by: £ }‘_71,59&@’_\( JoDate: F{’ _;-.:Z Y i Y
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Case Narrative for
SNLS

SDG 99228W

Metals Analysis by ICP
Mercury Analysis by CVAA

Sample Preparation and Analysis
The following samples were digested using EPA SW846 methods 3005A for ICP and
7074 A for mercury and analyzed using methods 6010B (JCP) and 7470A (CVAA):

Lahoratory Identification Sample Descrip tion

0000228-61 050062-067 LFR-DF1-BH3-RCRA
QCH46852-ICP Preparation Blask (PBW)

QC646853-1CP Laboratory Control Sample (LCEW)
QC646854-ICP Lehoratory Control Samnple Duplicate (LCSWD)
QC647168-CVAA Preparation Blank (PBW)

QCB47169-CVAA Leborstory Control Sznple {LCSW)
QC647170-CVAA Laboratory Control Sample Duplicate (LCSWD))

System Configurations , _

ICP analysis was performed on a Thermo Jarreil Ash 61E Trace axial-viewing
inductively coupled plasma atornic zmission spectrometer. The instrument is equipped
with 2 Meinbardt nebulizer, cyelonic spray chamber, and yttriom internal standard,
Operating conditions for the Trace ICP were set at a power fevel of 950 watts, a
peristaltic pump flow rate of 140 RFM (2.0 mL/min sample uptake rale), argon gas flows
of 15 L/min. and D.5 L/min for the torch and auxiliary gases, and & nebulizer pressure
setting of 26 PSI.

Mercury analysis was petformed on a Perkin-Elmer Flow Injection Mercury Systern
(FIMS-400) automated mercury analyzer. The instrument consists of a cold vapor atomic
ahsorption spectrometer set to detect mercury at 2 wavelength of 234 am - Sample
introduction through the flow injection system is performed via a peristzltic pump at 9
ml./min and nitrogen carder gas rata pf 5 L/min.

Sample Preparation
All samples were prepared in acoordacce with the appropriate EPA SWE46 procedures,

Tnsirument Calibratien

The instruments were calibrated fellowing method and manufacturers’ specifications.
The percent recovery for mercury in the CRDL was outside of the adviscry limits, The
result for cadmivm in the ICS-A was below the negative CRDL; therefore, the sample
results may reflect a negativa bias for cadmivm.

Holding Time
All samples were analyzed within the required holding times.
SNLS SDG# 39228W
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Blanks
All the preparation blanks and continuing calibration blanks met ail quality control
criteria,

Spike Analyses

No sample from this sample delivery group (SDG} was designated as the quality control
sample for the ICP or the CVAA batches. A sample from SNLSE SDG 9925TW was
designated as the quality control for the CVAA bateh. A sample from SNLS SDG 99158
was designated as the quality controd sample for the ICP batch. These batches included a
matrix spike (MS) and a semple duplicate (DUP). The petcent recoveries (%K) obtained
from the MS analyses are evaluated when the sample concentration is less than four times
(4X) the spike concentration added. The relative percent difference (RPD) obtained from
the DUP is evaluated when the sample is greater than five titmes (5X) the contract
required detection limit (RL). Quality control criterja were met for %R and RPD for all
applicable parameters for the selected QC batches.

Serial Dilution Analysis

The designated quality contrel sample in the ICP batch (from SDG 99158) underwent a
serial dilution analysis and met the quality control criteria of <10% for all applicable
analytes. The acceptance criteria only applies 1o thoss elements greater than 50X the
IDL. ‘

Laboratory Control Samples ,

The laboratory centrol samples (LCSW) and the Jaboratory control sarmple duplicate
(LCSD) met the quality contro] aceeptance criteria for %R and RPD for all applicable
parametsrs.

Sample Dilutions
No sarnple dilutions were required for this SDG.

Nonconformanee Reports
No nonconformance repost wag issued for this SDG.

General Comments .
The flagging conventions demonstrated in this package are assigned based or DL and RL
values. All qualifiers assigned for this SDG have been determined after both DI and RL.

values have been cotrected for prep and dilution factors.

Due to limitations of the forms generation software used to create the CLP-like forms for
reporting data in a CLP-Iike data deliverable, several forms will report resulis to enly one
(e.g., Form 3a) or two (e.g., Forms I, 3a, 9, 10) decimal places. This can result in
concentrations, which are smaller than one tenth or one hundredth of the indicated
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively, In cases where
this occurs on the forms the results have been manually corrected to reflect the additional
decimal place values.

SNLS SDG# 99228W
Page 20f 3
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The preceding narrative has been reviewed b%g@%/
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Case Narrative for
Sandia National Laboratories

SDG 992288
- Metals Analysis by [ICP
Mercary Analysis by CYAA
Sample Anaiysis
The samples were analyzed for metals using SW-846 method 6010B [ICF) and msthod
7471A (CVAA):
Laboratory Identification Sample Deseription
990922802 £50109-003 B9938-SP1-BRH1-5.5-5
990922806 (50046-003 SCLARDETOX-DF1-BH3-
g9909228-09 050050-003 SOLARDETOX-DF1-BH3-
2909228-12 050(52-003 SOLARDETCOX-DF1-BH2-
oO09228-15 050053-003 SOLARDETOX-DF1-BB2-
9909228-18 050055-003 SOLARDETOX-DF1-BH1-
5909228-21 050036-003 SOLARDETOX-DFI-BH1-
900522824 050057-003 SOLAR 9981 A-SP1-BHI
9905228.27 050058003 SOLAR 8981 A-SP1-BH]
F509228-30 050059-003 SOLAR 9982-DW1-BHI-
D9228-33 050060-003 SO0LAR 9982-DW1-BH1
. 9309228-35 050061-003 SOLAR 9982-DW1-BHI
9902228-39 050062-003 LFR-DF1-BH1-7-5
9909228-42 050063-003 LFR-DF1-BH1-12-8
990922845 030064-003 LFR-DF1-BHI-7-MS/MD
0909228-48 050065-003 LFR-DF1-BH2-7-§
9909228-51 050066-D03 LFR-DFI1-BH2-12-8
So09228-54 050067-003 LFR-DFi-BH3-7-8
S509228-57 050068-003 LFR-DFI1-BH3-12-5
QCo46904-I1CP Preparation Blank {PBS)
QC646905-ICP Laboratory Contre] Sample (LCSS)
QCe46906-1CP Laboratory Control Sample Duplicate (LCSSD)
QCH46907-ICP 050064-003 LFR-DF1-BH1-7-MS/MDL-Serial
: Dilution (SD)
QCa46208-1CP 050064-0G3 LFR-DF1-BH1-7-MS/MDS-Matrix
Spike (MS)
QC646909-ICP 050064-003 LFR-DF1-BH1-7T-MS/MDSD-Matrix
Spike Duplicate (MSD)
QC647057-CVAA Preparation Blank (PBS)

QUB47058-CVAA
QU547059-CVAA
QUBAT060-CVAA

QCA47051-CVAA

Laboratory Control Sample (L.CSS)

Laboratory Control Sample Duplicate (FL.CSSD)
050064-003 LFR-DF1-BH1-7-MS/MID> S-Matrix
Spike (MS)

050064-003 LFR-DE1-BHI-7-M5/MDD-Sampls
Duplicate (EUP}

SNLS SDG# 992288
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System Configurations

ICP apalysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing
inductively coupled plasma atomic emission spectromerer. The instrument is equipped
with a Mzinhardt nebulizer, cyclonic spray chamber, and ytirium internal standard.
Operating conditions for the Trace ICP were set at a power level of 950 waits, a
peristeltic pump flow rate of 140 RPM (2.0 mL/min sample uptake rate), argon gas flows
of 15 L/min and 0.5 L/min for the torch and auxiliary gases, and a nebulizer pressure
setting of 26 P51

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System
(FIMS-400) automated mercury analyzer. The insttument consists of a cold vapor atomic
absorption spectrometer set to detect mercury at a wavelength of 254 nm. Sample
introduction through the flow injection system is performed via 2 peristaltic purmp at 9
ml./min and nitrogen carrier gas rate of 5 L/min.

Sample Freparation ,
All samples were prepared in accordance with the appropriate EPA SW846 procsdures.

Instroment Calibration

The instruments were calibrazed following method and mamnfacturers’ specifications.
The percent recoveries for arsenic and mercury in the CRDL standard were above the
advigory lim’ts. The cadmium result in the ICSA was below the negative CRDL;
therefore, the sample results may reflect a pegative bias for cadmium.

Holding Time
All samples were analyzed within the required holding times.

Blanks *
The preparation and calibralion blanks met all quality control criferia.

Spike Analyses

Sample 050064003 LFR-DFI-BH1-7-MS/MD was designated as the quality control
sample for the ICP and CVAA baiches. Each batch included a matrix spike (MS), 2
sample duplicate (DUP-CVAA), or a mateix spike duplicate (MSD-ICP). The percent
recoveries (%R) oblained from the MS analyses are evaloated when the sample
concentration is less than four Hmes (4X) the spike concentration added. The ralative
petcent difference (RPD) obtained from the DUP is evaluated when the sample is greater
than five times (5X) the contract requised detection limit (RL). The matrix spike met the
recommended quality cantrol criteria for percent recovery (73%-125%) for all applicable
parameters, with the exception of barium, as indicated by the “**” qualifier. The relative
percent differences (RPD%) between the sample and the MSD/DUP were within the
acceptance limits of <20% for all elements, with the exception of mercury and bariuz, as
mndicated with the “**7 qualifier. Ths mercury result for QC647061 containg “**”
gualifier flags for the DUP analysis; however, the result was not considered a QC outlier
becauss the conceniration does not meet the 53X CRDL evalnation criteria listed above,
The QC Summnary Report is generated by LIMS, which is not programmed based on
program-specific EPA Inorganics Functional Guidelines validation criteria.

SNLS SDGH# 992285
Page 2 of 3
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Laboratory Control Samples

The laboratory control samples (LCSS) and the laboratory control sample duplicates
(LCSD) met the quality control acceptance criteria for %R and RPD, with the exception
of cadmium, lead, and silver, as indiczted by the “**" qualifier. These elements have
been identified as QC outliers based on comparison of their %R to laboratory-derived
statistical process control (SPC) limits present in LIMS; however, all recoveries fall with
in the certified acceprance limits supplied by the standard manufacturer.

Serial Dilution Analysis

The serial dilution sample (sample 050064-003 LFR-DF1-BH1-7-M8/MDj for the ICP
batch moet the quality control criteria of <10% for all analytes, with the exception of
arsenic and silver. The acceptance criteria only applies to those elements preater than
30X the IDL. This is a teol nsed to monitor matrix enhancement or suppre,sswn caused
by interferences present in the sample.

Sample Dilutions

All samples for the ECP batch were diiuted at 2X, The LCSS and the LCS8D were
diluted at 5X. Forthe CVAA batch 21l samples were analyzed undiluted, with the
exception of the LCSS and LCSSD, which were analyzed at a 2X dilution. All samples
are diluted to bring over-ranged targets within the instruments linear range and/or to
eliminate potential mineral element nrerferences.

Nonconfermance Reports
There were no noncenformance reports associated with this sample delivery group
(3D3).

General Comments

The flagging conventions demonstrated in this package are assigned based on. DL and RL
values. All qualifiers assigned for this SDG have been determined after both DL and RL
values have been corrected for prep and dilation factors.

Due to limitations of the forms generation software used to create the CLP-like forms for
reporting data in a CLP-like data deliverable, several forms will report results to only one
~ (e.g., Form 3a) or twa (e.g., Forms 1, 5a, 9, 10) decimal places. This can result in

concentrations, which are smaller than one tenih or one hundredth of the indicated
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. In cases where
this cccurs on the forms the results have been manually corrected to reflect the additional
decimal place values.

The preceding narrative has been reviewed by: éﬁﬂéﬂ%ﬂ%/

Date: (yé‘/ / 9 (71
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Case Narrative for
SNLS
SDG# 992288

TOTAL CYANIDE
Analytical Batch Number: 158110

Analyticai Method: EPA SW846 9012A

Laboratory Number Sample Description
3909228-02 050109-003 B9938-5P1-BH1-9.5-5
9609228-36 050061-003 SOLAR 9982-DW1-BHIL
9909228-39 050062-003 LFR-DF1-BH1-7-8
990922842 050063-003 LFR-DF1-BH1-12-8
990922845 050064-003 LFR-DF1-BH1-7-MSVD
9909228-48 050065-003 LFR-DFF1-BH2-7-§
9509228-51 050066-003 LFR-DF1-BH2-12-8
9809228-54 050067-003 LFR-DF1-BH3-7-§
9509228-57 050068-003 LER-DF1-BH3-12-S
QC647276 Duplicate of 590922843
QCa47277 A Marrix Spike of 9909228-45
QU647278 Blark
QCH47279 Laboratory Control Sample
QC647280 Laboratory Control Sample Duplicate

Sample Preparation:

Al samples were prepared in accordance with accepted procedures. & Perstorp Midi-
Still distillation unit was used for tbe distitlation.

Instrument Calibration:

The instrument used was an Alpkem Flow Solution I colerimetric autoanalyzer. The
mstrument was propetly 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 spike was mun on the following Sample Number.
9909228-45
All analyte recaveries in the matrix spike were within the required acceptance limits.
Laboratory Control Samples:
Ail analyte recoveries in the laboratory control sample were within the required
acceptance limits. All analytes in the laboratory contre) 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,

Dilations:

None of the samples were diluted.
Non Coxformance Reports:

There were ne Nonconformance Reports associated with this baich.
General Comments:

Due to Hurricane Floyd this batch was run or two different days with several days in
between. '
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TOTAI. CYANIDE
Analytical Batch Number: 158099

Analytical Method: EPA SW846 9012A

Laboratory Number - Sample Description
9909228-06 050049-003 SOLARDETOX-DF1-BH3-
990922809 050050-003 SOLARDETCX-DF1-BH3-
9909228-12 050052-003 SOLARDETOX-DF]-BH2-
090922815 050053-003 SOLARDETOX-DF1-BH2Z-
0909228-18 050055-003 SOLARDETCX-DF1-BH1-
9909228-21 050056-003 SOLARDETOX-DF1-BH1-
9909228-24 050057-003 SOLAR 9981A-SP1-BHI
0009228-27 050058-003 SOLAR 9981A-SP1-BH1
99(x9228-30 050055-003 SOLAR 9982-DW1-BHI1-
9909228-33 050060-0G3 SOLAR 9982-DW1-BH1
QC647234 Duplicate of 9909228-33
QC547235 Matrix Spike of 9909228-33
QC647236 Blank
QC647237 Laboratory Control Sample
QC647238 - Laboratory Control Saimple Duplicate

Sample Preparation:

A Perstorp Midi- Still distillation unit was used for the distilfation.
Iusirument Calibration:

‘The instrument used was an Alpkem Flow Solution I} colorimetric awtoanalyzer.
The instrument was properly calibrated on the day of the analysis.

Holding Time:
All samples were analyzed within the regnired holding time.
Blanks:

No target analytes were detected in the method blank above the required acceptance
Hmit.
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Spike Analyses:
"The matrix spike was run on the following Sample Number.
9909228-33
ALl analyte recoveries in the matrix spike were within the required acceptance limits.
Laboratory Control Samples:
All analyte recoverics in the laboratary control sample wete 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 15 not
applicable.

Dilutions:
None of the samples were diluted.
Non Conformance Reports:

There were no Nonconformance Reports associated with this batch.



Case Narrative for
SNLS
SDG# 99228W

CYANIDE
Analytical Batch Number: 158008
Analytical Method: EPA 9012A

Laberatory Number Sample Description

9205228-64 050069-010 LFR-DF1-BH3-CN

QC6H46808 Duplicate 0f9909156-05

QC646809 Matrix Spike 0of9909156-05

QC646810 Duplicate of 9909228-64

QC6463811 Matrix Spike of9909228-64

QCH46812 Blank

QCH46813 Laboratory Control Sample ‘

QC640814 Laboratory Control Sample Duplicate
Sample Preparatien:

- A Perstorp Midi- Still distillation unit was used for the distillation.

Ingtrument Calibration:

The instrument used was an Alpkem Flow Solution III 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 Numbers.
9900136-05 and 9909228-64

The matrix spike for 9909156-05 was outside the required acceptance limits due to
matrix interference. The matrix spike for 9909228-64 was within the required
acceptance limits.

Lahoratory Contro] 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
appiicable.

Dilutions:
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 Nomber; 158555

Analytical Method: EPA SW846 T196A

Laboratory Number Sample Description
9909228-06 050049-003 SCLARDETOX-DF1-BH3-
9509228-09 050050-003 SOLARDETOX-DF1-BH3-
9909228-12 050052-003 SCLARDETOX-DF1-BH2-
9909228-15 050053-003 SOLARDETCX-DF1-BH2-
QCe&49065 Duplicate of 9909228-06
QCH49067 Matrix Spike of 9909228-06
QCB49068 Laboratory Controf Sample
QCB42069 Blank
QCH43070 Laboratory Control Sample Duplicate

Sample Preparation:

All samples were prepared in accordance with accepted procedures.
Instrument Calibration:

The instrument used was a Sequoia-Tumer Model 34 Spectrophotometer. The
instrument was properly calibrated cn the day of the analysis,

Holding Thme:
All saples were analyzed within the rcquired 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.
9909228-06

All analyte recoveries in the matrix spike were within the required acceptance limits.
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Laboratory Contrel Samples;
Al 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 resnlts were less than the PQL; therefore, the RPD is not
applicable.

Dilutiens:

None of the samples were diluted.
Non Confnrmance Reports:

There were no Nonconformance Reports assocfated with this batch.
General Comments:

An insoluble LCS was run with this batch. It showed 97% recovery.
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HEXAVALENT CHROMIUM
Analytical Batch Number: 158556

Analytical Method: EPA SW246 T196A

Laboratory Number Sample Description
9909228-02 050109003 B9938-SP1-BH1-9.5-8
9909228-18 050055-003 SOLARDETOX-DF1-BHI-
9909228-21 050056-003 SOLARDETOX-DF1-BH]1-
0905228-24 050057-003 SOLAR 5981A-SP1-BHI
0909228-27 050058-003 SOLAR 9981A-SP1-BHI
9%09228-30 050059-003 SOLAR 95582-DWI-BHI-
9909228-33 050060-003 SOLAR 9582-DW1-BHI
9909228-36 050061-003 SOLAR 9982-DW1-BH1
9909228-39 050062-003 LFR-DF1-BH1-7-5
9909228-42 050063-003 LFR-DF1-BH1-12-5
9909228-45 050064-003 LFR-DF1-BH1-7-MS/MD
9909228-48 . (50065-003 LFR-DF1-BH2-7-§
9909228-51 050066-003 LFR-DF1-BH2-12-8
9909228-54 - 050067-003 LFR-DF1-BH3-7-8
9909228-57 050068-003 LFR-DFI-BH3-12-8
QC649071 Duplicate of 9909228-18
QC645072 Matrix Spike of 9909228-18
QC649074 Duplicate of $909228-45
QL649075 _ Matrix Spike of 9909228-45
QC649077 Laberatory Control Szmple
QC649078 Blank
QCo649G79 Laboratory Control Sample Duplicate

Sample Preparation:

All samples were prepated in accordance with accepted procedures.
Instrurnent Calibration:

The instrument used was a Sequoia-Tumer 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.
9909223-18 and 9509228-45

AN analyte recoveries in the matrix spikes were within the required acceptance
lirnits.

Laberatory Control Samples:
All anaiyte recoveries in the laboratory control sample were within the required
acceptance limits, Al analytes in the laboratory control sample duplicate were within
the required acceptance limits for relative percent difference,

Saraple Duplicates:
All sample duplicate results were within the required acceptance limits.

Dilutions:
None of the samples were diiated,

Non Conformance Reporis:
There were no Nonconformance Reports associated with this batch.

(zeneral Comments:

An insoluble LCS was run with this batch. It showed 95% recovery.

|
The preceding narratives have been reviewed b}‘%‘// ﬁ . M Date:_/ ﬂléﬁ 14

43¢



HEXAVALENT CHROMIUM
Analytical Batch Number: 157999

Analytical Method: EPA 7156A

Laboratory Number _Sample Description

9909228-65 050069-011 LFR-DF1-BH3-CRé+
QCv46774 Duplicate of9909228-65
QC646775 Matrix Spike 019909228-65
QC846776 . Laberatory Centrol Sampie
QT646777 Laboratory Control Sample Duplicate
QC646778 Blank

Instrument Calibration:

The instrument used was a Sequoia—Tumer Model 340 Spectrophotometer, The
instrument was properly calibrated on the day of the analysis.

Holding Time:
All samples were anatyzed 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 Nurmber.

9905228635

All analyte recoveries in the matrix spike were within the required acceptance limits.

Laboratory Control Samples:
All analyte recoveries in the iaboratory control sample were within the required
acceptance limits.All analytes in the laboratery 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.
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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: ﬁ (/, Date: _7/0’/ 0 5:/ b
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QC Summary Report

Project Description: RFP #AI2480A

ce: SNLS00396 Lab, Sample [D: 9909228% Repart Date:  Getoker 07, 1999 Page 26 of 33
Sample/Parameter Type Batch NDM Sample Qual QC Units RPD% REC% Range Analyst Date  Time
General Chemistry
QC646812 BLANK 138008

Cyamide, Tatal ND  mgl JLP 0913799 144)
QC647236 BLANK 158099 )

Cyanide, Total . NI mgikg JLP 09710/99 1545
QC647278 BLANK 158110

Cyanide, Tora! ND mg/kg JLP 0%/14/9% 1126
QC646810 $909228-64DUP 158008

Cyanide, Total ND mgl Q.00 0.00-200) ILP 0913/99 1438
QC647234 9900228-33DUF 158092

Cyanide, Total ND mgikg .00 (0.00-30.0) JLP 09/10/9% 1341
QCRAT276 9505228-45DUP 158110

Cyanide, Total I Q1BZ mglkg 200%* {0.00-300) P 0917/99 1719
QCE46813 LTS 158008

Cyanide, Total 0.100 0.0800 mgt 800 (75.0-132) JLP 05/13/59 1442
QCe47237 LCS 15809%

Cyanide, Total . 500 389 mgkg 777 (60O-115) ILP O%/10/99 1546
QC647273 LS 158110

Cyanide, Total 500 3.54 mglkg 0.7 (60.0-125) JLP 09/14/99 1128
QCs46814 LCSPUP 158008

Cyanids, Total 0.100 0.0800 0.0B55 mg/l 6.66 855 (0.00-200) ILP 09/13/99 1444
OC547238 LCSDUP 158099 ,

Cyanide, Total : 3.00 3.89 3.87 mgkg 0.515 773 (0.00-30.0) JLP 09/10/99 1547
QC647280 LTS DUP 158110 )

Cyanide, Total ' : 5.00 154 4.1% mgkg 16.0 83.0 (0.00-300) JLP 05/14/89 1129
QCs46811 9909228-64M3 158008

Cyanide. Total 0100 U ND 0.0752 mgA 752 (750-125) ILP 09/13/99 1440
QCH47235 99{9228-33M5 158099

Cyanide, Total 4.99 U ND 405 mpkg §1.9  (700-130) IJLP 09/10/99 1543
QCs47277 9909228-45M5 158110

Cyanide, Total 498 U ND 3.64 mgkg 731 (70.0-130) ILP 09/14/99 1117
QC646778 BLANK 157999

Chromivm, Hexavalent ND mgl LAA 09/08/99 1500
QCB49059 BLANK 58555

Chromium, Hexavalent ND mgfkg JBK 09/22/99 1430
QC640078 BLANK 158536

Chromium, Hexavalent ND mg/kg
QCo46774 $909228-65DUP 157999

Chromium, Hexavalent ND  mgl 0.0¢ 0.00-13.00 LAA 0%08/99 1900
QCEA9063 930922B-06DUT 158555
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QC Summary Report

Project Description: RFP #AJ2480A

cc: SNLS0K396 Lab. Sample 1D 9309228% Report Date:  October 07, 1999 Pape 27 of 33
Semple/Parameter Type Batch NOM Sample Qual QC Unjts RED% REC% Range Anatyst Date  Time

Chramium, Bexavalent T 0112 mgke 305k (0.00-30,0) IBX 09/22/99 1430
QC649071 9909228-18DUP 158536

Chromium, Hexavalent J0.07%4 mgkg 238 (0.00-30.0) TBK 0%/22/99 1430
QCoe45074 9009228-45DUP 158556 _

Chromium, Hexavalent } 0155 mgkg 16.3 0.00-30.0)
QCE46776 LCS 157999

Chromium, Hexavelent 0.100 0,100 mgi 100 (83.3-116) LAA 09/08/8% 1900
QC649068 LCS 158555 '

Chromivm, Hexavalent 100 1.02 mgkg 102 (76.0-122) JBX 0923499 1430
QCe49077T LCS 158556

Chromivm, Hexavalent 1.00 0980 mpfkg 98.0 (76.0-122.)
QCH46777 LCS DUP 157998 e

Chromium, Hexavalent G100 0.100 0101 mgt 0.995 101 {0.00-20.00 LAA DS/08/89 1900
QCs49070 LCS DUP 158555

Clromium, Hexavalent 1.00 102 0910 mgkg 11.4 91.0 (0.00-30.0) IBK 09/22/9% 1430
QCo42079 LCS DUP 158556

Chromium, Hexavalent 1.00 0.980 0.93¢ mgkg 5.24 93.0 (0.00-30.0)
QCo46775 G909228-65MS 157998 i

Chromivm, Hexavalent 0.100 U ND 0105 mgl 105 (85.0-115) LAA D9/OR/99 1900
Q849067 9909228-D6MS 158555 .

Chromium, Hexavalent 1.00 J0.0807 1.07 mgkg $9.0  (70.0-130) JBK 09/22/99 1430
QCH49072 9909228-18MS 158556 )

Chromium, Hexavalent 1.00 10.101 1.05 mgkg 4.8 (700-130)
QCB43075 99n5228-45MS 158556

Chromium, Hexavalent ' 1.00 JO.182 1.12 mghkg 537 (700.4130)
QC647643 BLANK 158199

Moisture U NbD w Gl 09/13/99 1550
Q647645 BLANK 158200

Moisture U ND w% G 69/13/99 1510
QC648040 BLANK 158207

Moistugc U ND w% Gl 09/13/49 1700
QC647641 9909228-15DUP 158199

Moisture 4.00  with 28.6 -} Gl 09/13/99 1550
QC647642 9909228-17DUP 158}99

Moistare .00 wi% 0.00 )
QC6a7644 2909228-45DUF 158200

Mgoisture 6.00 wit% 18.2 ) GJ 09/13/99 1510
QT647645 9909228-47DUP 158200

Moishire 100 we% 44,0 -)
QC648039 9809228-57DUP 158207
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QC Summary Report

Project Description: RFP #AJ24B0A

Report Date:  October 07, 1999

Page 2B of 33

Sample Qual QC Units RPD% REC% Range

Analyst Date  Time

ce: SNLS00396 Lab. Sample 1D: 9909228%
Sample/Parameter Type Batch NOM
Moisture

600 wi% 18.2

()

G)Y 09/13/99 1700
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RADIOLOGICAL
ANALYSIS




Case Narrative for
SANDIA — 992285

GROSS ALPHAMBETA
Analytical Batch Mumber: 153646

Analytical Method: EPA 9C0.0)

Laboratory Number Sample Deseription

9009228-03 050109-004 B92938-5P1-BH1-9.3-§

QC649391 Blank

QC649302 Duplicate of G50109-004 B9938-SP1-BH1.9.5-5

Q649393 Malrix Spike of D50109-004 B9938-SP1-BH1-9.5-8

QUC645384 Malrix Spike Duplicate of 05010%-004 BOS38-SP1-BH1-
05-5

QC649395 Laboratory Conlrol Sample

Instrument Culibration:

The instrument was properly ealibrated. The {nstrument was calibsated as follows: drawers A1-G4 on
531799, drawers [1-J4 on 2/3/99.

Holding Time:

All samples were analyzed within the required bolding time.
Blanks:

No target analytes were detected in the methad blank above the required acceptance Hmit.
Spike Analyses:

All analyle recoveries in the matrix spike were within the required acceptance Limits.
Laboratory Control Samples:

Al analyte recoveries in the laboratory control sample were within the required acceprance limits.
Sample Duplicates: 7

All sample dugplicate results were within the required acceptance limits.
Dilntions:

None of the samples were diluted.
Nen Conformance Reports:

There were no Nonconformance Reparts associated with this baick.
Generad Comiment:

High hygroscopic salt content in evaporated samples can canse the sample mass 1o fluctuate due
to moisture absorpiion. To minimize this interference, the salts are converted to oxides by healing
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the sample under 2 flame unti! a dull red color 5 obtained. The conversion to oXides stabilizes
the sample weight and ensures that proper alpha/beta efficiencies are assigned for each sample.
Volatle radicisotopes of carbon, hydrogen, technetium, polenium and cesium may be lost during
sanple healng, especially to a dull red heat,

GROSS ALPHA/BETA

Amnalytical Batch Numhber: 158647

Analytical Method: EPA 900.0

Laboratory Number Sample Deseription
9909228-07 050049-004 SOLARDETOX-DF1-BH3-
9509228-10 050050-004 SOLADEXTOX-DF1-BH3-
95(9228-13 050052-004 SOLARDETOX-DF]-BH2~
9609228-16 050053-004 SOLARDETOX-DF1-BH2-
9509228-19 050055-004 SOLARDETOX-DF1-BHI-
9909228-22 050056-004 SOLARDETOX-DF1-BHI-
S909228-25 050057-004 SOLAR 9981A-5P1-BHL
9909228-2% 030058-004 SOLAR 9981A-SP1-BHL
9909228-31 050059-004 SOLAR 9932-DWI1-BHI1-
9900228-34 050060-004 SOLAR 9982-DW1-BH!
99045228-37 050061-004 SOLAR 9982-DW1-RH!
9909228-40 050062-004 LFR-DF1-BH1-7-8
9909228-43 050063-004 LFR-DF1-BH1-12-3
o809228-46 050064-004 LFR-DF1-BH1-7-MS/MD
9909228-49 050065-004 LFR-DF1-BH2-7-5
990922852 050066-004 LFR-DF1-BH2-12-8
9909228-55 - 050067-004 LFR-DFI-BH3.7-§ -
90(5228-58 050068-C04 LFR-DF1-BH3-12-§
QC645396 Blank
QC649397 Duplicate of 050064-004 LFR-DF1-BH1-7-MS/MD
QCh645398 Matrix Spike of 0500¢4-004 LFR-DF1-BH1-7-MS/MD
QL649399 Marrix Spike Duplicate of 050064-00¢ LER-DF1-BHI-7-
MS/MD
QC649400 Laboratory Contro] Sample
Hustrument Calibration:

The instrumeant was properly calibrated. The instrument was calibrated as follows: drawers A1-G4 on
5/31/99, drawers 1194 on 2/3/99,

Holding Time:

All samples were analyzed within the required holding time,
Blanks:

No target analytes were detected in the method blank above the requited acceptance limit,
Spike Analyses;

All analyte recoveries in the matsix spike were within the required acceptance limits,
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Laboratory Control Samples:
7

All analyle recovages in the laboratory contral sample were within the required acceptance limits.
Sample Duplicates:

All sample duplicate resultz were within the required aceetance limits.
DiluGons:

None of the samples were diluted.
Non Conformance Reports:

There were no Nonconformance Reports associated with this batch.

General Comment:

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due
10 moisture abscrption. To minimize this interference, the salts are converted to oxides by heating
the sample under a flame unfil a dull red color is obtained. The conversion to oxides stabilizes
the sample weight and ensures that proper alphasbeta efficiencies are asstgned for eack semple.
Volatile radioisotopes of carbon, hydrogen, technetium, polonium and cesinm may be lost during
sample heating, sspecially 1o 4 dull red heat.

GAMMA SPECTROSCOPY

Analytical Batch Number: 158553

Anslytical Method: HASL 300
Laboratery Number Sample Descripfion

9909228-03 050109004 B9938-5P1-BH1-2.5-5
9909228-07 050049-004 SOLARDETOX-DF|-BH3-
9909228-10 50050-004 SOLADEXTOX-DF1-BH3-
9909228-13 050052-004 SOLARDETOX-DF]-BH2-
9909228-16 050053-004 SOLARDETOX-DF1-BH2-
0(19228-19 050055-004 SOLARDETOX-DF1-BH1-
2909228-22 050055004 SOLARDETOX-DF!-BH1-
290022825 050057-004 SOLAR 9381A-5P1.BH1
3905228-28 7 050038-D04 SOLAR 9581A-SP1-BH1
990922331 059059-004 SCLAR 9982 DW1-BH1-
0990922834 050050-004 SOLAR 9482-DW1-BHI
5909223-37 050051-004 SOLAR 5982-DW1-BH1
020922840 050052-004 LFR-DF1-BH}-7-8
09909278-43 D50063-004 LFR-DF1-BHI-12-5
9909228-46 050064-004 LER-DF1-BH1-7-MS/MD
9909228-49 0500635-004 LFR-DF1-BH2-7-8

© 9909228-52 050066-004 LFR-DFI-BH2-12-8
9909228-55 050067-004 LFR-DF1-BH3-7-5
8909228-58 050068-004 LFR-DF1-BH3-12-8
QC54%050 Blank
QC649051 Duplicate of D50064-004 LFR-DFI-BR1-7-MS/MD
QC64%052 Laboratory Control Sample
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Instrument Calibration:

The instmment was properly catibrated. All gamma deteciors were calibrated during February and
March of 1995,

Helding Time:
All sumples were unalyzed within the required hoiding dme.
Blanks:
No tarpet analyles were detected in the method blank above the required acceptance limit.
Laboratery Control Sawmples:
All analyte recoveries in the laboratory control sample were within the required acceptance limits.
Sample Duplicates:
All sample duplicate results were within the required acceptance limits,
General Comments:
The following isotopes were not quantified due 1o low abendance: 9909228-07;Th-231, 9909228-13;
Th-231, 9909228-19;Th-231,Fe-59, 9905228-25;Th-231, 9909228-31;Th-231, 9909228-40;Ac-228,

Ra-228, 9909228-43;Ac-228 Re-228,Th-231, 0909228-52,Th-231, 990922R-55;Th-231, QC649051;
Ac-228 Th-231. The following isotopes were not quantified due to interference: 9209228-03;Ru-106.

The above case narralive was reviewed bj&ﬂM Date: ;Dﬁj -’q " i
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Case Narrative Jor
SANDILA — 99223W

GAMMA SPECTROSCOFPY
Amnalytical Batch Number: 158575

Amnalytical Method: EPI A-013

Laboratory Number Sample Deseription
9909228-59 ‘ 050069-005 LFR-DF1-BH3-GS
QC649134 Blank
QC649135 Duplicate 6 050062-005 LFR-DF1-BH3-GS
QCa49136 Matrix Spike of 050069-005 LFR-DF1-BH3-GS
QC649137 Matrix Spike Duplicate of 050069-005 LFR-DF1-BH3-G3
QC649138 Laboratory Control Sample

Instrument Calibration;

The instrumnent was propezly calibrated. All gamma calibrations were performed during February and
March of 1999,

Holding Time:

All samples were analyzed within the required holding time.
Blanks:

No target anaiytes were detected in the method blank above the required acceptance limit.
Spike Analyses:

All analyie recoveries in the matrix spike were within the required acceptance limits.
Laboratory Contrel Samples:
. All analyte recoveries in the laboratory control sample were within the required zcceptance fimits.
Sample Duplicates:

All sample duplicate results were within the required acceptance Hmits.
General Commeats:

The following isotopes were not quantified due to low abundance: QCA49134;Cs- 137, Th-234,U-238,
QC649135;Pb-212,Th-232,Th-234,U-238,

GROSS ALPHA/BETA
Analytical Batch Number: 158539

Analytical Method: EPA 500,¢

Laboratory Number Sample Description .
9309228-60 050069-006 LFR-DF1-BH3-GRAB
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QCB45007 Blank

QCE4S08 Duplicate of 050069-006 LFR-DF1-BH3-GRAR
QC645009 Matrix Spike of 050009-006 LFR-DF1-BH3-GRAB
QCh48010 Matrix Spike Duplicate of 050069-006 LFR-DF1-BH3-
GRAB
QC645011 Laboratory Contro! Sample
Instrument Calibration:

The instrument was properly calibrated. The instrument was calibrated as follows: drawers A1-G4 on
5/31/99, drawers [1-J4 on 2/3/99.

Holding Time:
All samples were analyzed within the required holding time.
Blanks:
Mo target analyles were detacted in the method blank ebove the required acceptance limit.
Spike Analysﬂs:
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,
Saniple Duplicates:
All sample duplicate results were within the required scceptance limits.
Bilutions:
. None of the samples were diluted.
Non Conformance Reports:
There were no Nunc;)nformmcc Reports associated with this batch,
General Comment:
High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due
to moisture absorption. To minimize this interfersnce, the salts are converted te oxides by heating
the sammple under a flame vl a dull red colos is obtained. The conversion to oxides stabilizes
the sample weight and ensures that proper alpha/beta efficiencies are assigned for each sample.

Valatile radioisotopes of carben, hydroges, technetinm, polonium and cesium may be lost during
sample heating, especially to a dull red heat.

The above case narrative was reviewed bm Lt AL - Date:qnf {—IQQ?
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QC Sumimary Report

Qepont Dae:  Oaiober 05, 1999

Apzlyst Date  Time

Fage 290f 33

Project Description: RFP 4122804
te: SNLS00336 Lab_ Sampls [D: 92002280%

Semple/Pzrameter Type Baich NOM Sample Qual QC Tots RED% RECY% Range
Radislogical
549007 BLANK 1358339

Gross Alpha U 0132 pCil

Monvolatile Beta -0137 pCHl

Weight of Sample, ASB 42¢ g
CC648391 BELANK 158344

Gross Alpha 159 pCilg

MNaonvolalile Beta 313 plig

Weight of Sarople. AZB 0800 mg
QC649396 BLANK 138447

Goss Alpha U 0141 pCilg

Nonvolatile Bet V0113 plifg

Weight of Sample, AZB 150  mg
C640008 LO0D228-60DUF 158539

Gross Alpha U 0213 pCid

Nonvalatilc Beta vans7l  pCin
QC6492972 9905228-3DUP 158546

Gresy Alpha : 102 plug

Nanvolatile Beta 317 pCig
QC649337  990922845DUR 158547

Gross Alphz 696 pCilg

Monvolatite Bewa. 1.1 pCifg
QCH4201 | LCS 158339

Gross Alpha 905 08 plitt

Nonvolatle Bets &7 942 pCin
Ce49393 LTS 158646

Gross alpha 325 382 pCig

Nauvalatile Beta 338 303 pCig
QCs19400 LCS 158647

Gross Alpha 36.2 417 pCig

Nonvolatile Zeca 333 3531 pCilg
QC649009 9509226-60MS 158539

Gross Alpha 181 U -0.000235 192 pCui

Nonvolatile Beta 168 0.417 161 pCia
Q645393 5302228-03MS 158546

Gross Alpha 298 7.34 2 pCilg

Nonvolaite Beta 248 238 287 pCifg
Q649398 9907228-46MS 128647

Gross Alpha 2 13 283 pCi'g

Nenvolatle Beta 270 Q.1 263 pCifg

.00
000

92y
wH

i
9.24

{19
t12

5%.3
50.5

15
103

106
96.2

88,9
100

231
PR

{0.00- 20.0}
(0.0 - 20.0)

(0,30 - 20.0)
(.00 - 20.0}

£0.00- 20.0)
(0.00 - 20.00

{75.0-125)
(750125

(750 125)
(750~ 125)

{75.0-125)
{75.0-125)

(750 -125.)
75.0-125.)

(75.0- 125.)
(1501253

{75.0-125)
{(70-125)

TMC 10/1/99 1336

T C 05/30/9% 1300

SRE [5/20/9% 1545

TG 0O/30/9% 0213

TMC 2930/ 1800

SRB (092099 1450

TMC 10/06/29 1311

TMC 10/04/99 2104

SRB (9/29/99 1545

TMC 09729735 1803

TME (/3599 1300

JRB R/2W50 1545
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Project Description:

cc: SNLSO396

QC Summary Report

RFP #AJ2480A

Lab. Sample ID: 9909228%

Report Date:  October 07, 1993

Sample/Parameter Type Baich NOM

(GC649010 09908228-60MSD 158539
Gross Alpha
HNomvo]atile Beta

QC6493%4 9909228-03MSD 138646
Gross Alpha
Nonvelatile Beta

QC049399 99(0228-46MSTy 158647
Gross Alpha
Nonvolatile Betz

QC649050
Americiom-241
Cesinm-137
Cobalt-60
Actinjum-228
Cerium-144

" Cesium-134
Chromium-51
Iron-5%
Lead-212
Lead-214
Potassinm-40
Radium-226
Radium-228
Ruthenium-103
Ruthenivm-106
Thoriumn-231
Thorium-232
Thortum-234
Uramium-235
Uranium-238
Yirium-§8
Zirconium-95

QCH49134
Arnericium-241
Cesium-137
Cobalt-60
Actinium-228
Cerium- 144
Cesinm-134
Chromium-51

BLANK 158553

BLANK 158573

181 17-0.000285
167 Uo417

296 734
258 23.8

307 113
284 161

215
198

a7
259

337
276

T 00119
00373

U -0.00164
0.106

U 06208
U -0.00028
U 00101
1) 0.0185
0.0409

U 00312
U 9.213

U 08170
0.106

U 00105

U .0.0962
U005
0.0405

U 0.245
0.116

U 0.245
U-0.0291
U-0.0251

U 3.05
U 000

196
u 711
U 606
U 437
U 494

pCist
pCirll

pCilg
pCilg

pCiig
pCig

pClig
pCilg
pCi'g
pClie
pCilg
pCilg
pCilg
pCi'g
pCifg
pCi/g
pCilg
pCV/g
pCi/g
pCilg
pCilg
pCig
pCilg
pCig
pCi/g
pCifg
PCilg
pCig

pCifL
pCvL
pCiflL
pCivL
pCilL

pCiL.

pCiL.
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CERTIFIED MAIL — RETURN RECEIPT REQUESTED

Mr James Bearzi, Chief

Hazardous Waste Bureau

New Mexico Envircnment Department
2905 Rodeo Park Road East, Building 1
Santa Fe, NM 87505

Dear Mr. Bearzi:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports
and Proposals for Corrective Action Complete (CAC) for Drain and Septic Systems
(DSS) Area of Concern (AOC) Sites 1094, 1095, 1114, 1115, 1116, and 1117. DOE is
also submitting responses to Requests for Supplemental Information (RSls) for
SWMUs 140, 147, and 150 at Sandia Nationat Laboratories, New Mexico, EPA 1D No.
NM5890110518. These documents are compiled as DSS Round 10 and CAC
(formerly No further Action [NFA]) Batch 28.

This submittal incfudes descriptions of the site characterization work and risk

. assessments for DSS AOCs and SWMUs 1094, 1095, 1114, 1115, 1116, 1117, 140,
147, and 150. The risk assessments conciude 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.

Based on the information provided, DOE and Sandia are requesting a determmatlon of
Caorrective Action Complete without controls for these nine sites.

If you have any questions, please contact me at (505) 845-6036, or John Gould at
(505) 845-6089.

Sincerely,
W%
Patty Wagner

Manager
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain
and septic systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units (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 SNL/NM
Environmental Restoration (ER) Project activities. The twenty-third site did not require any
characterization, and an administrative proposal for no further action (NFA) was granted in

July 1995,

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

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

+ For systems confirmed or believed to exist, determine the exact or apparent
locations and components of those systems (septic tanks, drainfields, seepage
pits, eic.).

+ |dentify which systems would, or would not, need initial shallow investigation work
as required by the NMED.

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

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

121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required
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-SNL/NM organizations, were already designated as individual SWMUSs, or were .
considered by the NMED to pose no threat to human health or the environment. Subsequent

backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased

the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
0OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001a), 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 1094: LIVE FIRE RANGE EAST SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1094, the Live Fire Range 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 provides documentation
that the site was specifically characterized, that no significant releases of contaminants to the
environment occurred via the Live Fire Range East Septic System, and that it does not pose a
threat to human health ar the environment under either the recreational 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 1094 indicate that concentrations of
constituents of concern (COCs) at this site are below applicable risk assessment action levels.
Thus, a determination of Corrective Action Complete (CAC) without controls (NMED April 2004}
is recommended for DSS Site 1094 based upon sampling data demonstrating that COCs
released from the site into the environment pose an acceptable level of risk.

22 Site Description and Operational History

2.21 Site Description

DSS Site 1094 is located in Lurance Canyon within the boundaries of the U.S. Forest Service
Withdrawn Area on federally owned land controlled by Kirtiand Air Force Base (KAFB) and
permitted to the U.S. Department of Energy. The site is located on Coyote Springs Road
approximately 3.6 miles east of the Coyote Springs Road intersection with Lovelace Road
(Figure 2.2.1-1). The active septic system septic tank is located approximately 50 feet
southeast of the perimeter fence around a maintenance building and trailer complex that
support the Live Fire Range activities. The system consists of a 1,000-gallon septic tank that
empties to a drainfield with two 110-foot-long, parallel drain lines {Figure 2.2.1-2). Construction
details are based upon engineering drawings {(SNL/NM May 1983), site inspections, and
backhoe excavations of the system. The system is still active and receives discharges from the
Live Fire Range support building and trailer complex, approximately 50 feet to the northwest.

DSS Site 1094 is located near the active channel of Arroyo del Coyote in the Lurance Canyon
portion of the drainage basin. The site geology consists of discontinuous channel deposits of
alluvial materials derived from, and overlying, local bedrock. Bedrock in the area is comprised
of Precambrian-age biotite-granites, metavolcanics, metasediments, and Paleozoic sedimentary
rocks. The alluvial materials are extremely heterogeneous mixtures of poorly weathered soils,
silts, poorly sorted sands and gravels, boulders, and blocks derived from the Precambrian and
Paleozoic rocks. Figure 2.2.1-3 shows an outcrop of these alluvial deposits exposed in the
stream bank near DSS Site 1094. Individual beds are also extremely variable in
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. thickness and probably have a preferred arientation in the direction of the stream flow.
Thickness of the alluvial fill at this site is unknown. Site vegetation primarily consists of desert
grasses, shrubs, cacti, and sparse juniper and pinon trees.

The ground surface in the vicinity of the site is hummocky, with a slight slope to the west. The
closest major drainage is the active channel of Arroyo del Coyote, located approximately

150 feet south of the site. Average annual rainfall in the SNL/NM and KAFB area, as measured
at Albuquergue International Sunport, is 8.1 inches (NCAA 1990). Infiltration of precipitation is
almost nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration.
The estimates of evapotranspiration rates for the KAFB area range from 95 to 99 percent of the
annual rainfall (SNL/NM March 1996).

The site lies at an average elevation of approximately 5,995 feet above mean sea level
(SNL/NM Aprit 2003). The groundwater beneath the site probably occurs in unconfined
conditions in the fractured Precambrian bedrock. As measured in the nearest groundwater
monitoring well, CYN-MWS5, approximately 1,900 feet to the southwest, depth to groundwater is
approximately 107 feet below ground surface (bgs). Groundwater flow is thought to be
generally to the west in the Lurance Canyon area {(SNL/NM November 2001b). The nearest
production well to DSS Site 1094 is KAFB-11, approximately 4.9 miles to the northwest.

222 Operational History

Although no precise construction information is available, records indicate that the Live Fire

Range support building complex was in operation and discharging to the septic system about
. 1983. Because operational records are not available, the site investigation was planned to be

consistent with other DSS site investigations and to sample for possible COCs that may have

been released during facility operations. The system is still active and receives discharges from
the support buildings associated with Live Fire Range operations.

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1094 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1094 is recreational (DOE et al. October 1995).
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3.0 INVESTIGATORY ACTIVITIES

31 Summary

Three assessment investigations have been conducted at this site. In August 1999, a backhoe
was used to physically locate the buried drainfield drain lines at the site (Investigation 1). In
September 1999 and April 2005, subsurface soil samples were collected from three borings in
the drainfield (Investigation 2). In May 2002, a passive soil-vapor survey was conducted to
determine whether areas of significant volatile organic compound (VOC) contamination were
present in the seil around the drainfield (Investigation 3). Investigations 1, 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 (SNL/NM October 1999) and FiP (SNL/NM
November 2001a} described in Chapter 1.0. These investigations are discussed in the following
sectlions.

3.2 Investigation 1—Backhoe Excavation

On August 27, 1999, a backhoe was used to determine the location, dimensions, and average
depth of the DSS Site 1094 drainfield system. The drainfield was found to have two laterals,
constructed of 4-inch-diameter, polyviny! chloride pipe, arranged as shown on Figure 2.2.1-2,
with an average drain line trench depth of 7 feet bgs. Although damp soil was observed
beneath the east ends of the two drain lines, 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, and care was taken not to damage the drain
lines of this still-active system.

3.3 _ Investigation 2—Soil Sampling

" Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures outlined in the SAP (SNL/NM October 1999) and FIP (SNL/NM
November 2001a) approved by the NMED. On September 1 and September 2, 1999, soil
samples were collected from three drainfield boreholes. Soil boring locations are shown in
Figure 2.2.1-2. Figure 3.3-1 shows the additional soil samples being collected at DSS Site 1094
in April 2005. A summary of the boreholes, sample depths, sample analyses, analytical
methods, laboratories, and sample dates is presented in Table 3.3-1.

DSS Site 1094 was one of five shailow groundwater DSS sites that had 2-butancne
concentrations above the 10 parts-per-billion {micrograms [ug)/kilogram [kgj) VOC trigger level
specified in the SAP (SNL/NM October 1999), and therefore required additional sampling. The
samples collected at these five sites were all analyzed at the same time, and the laboratory
reported detections of the same three VOCs (2-butanone, methylene chloride, and toluene) in
generally similar concentrations for all five sites. Because these compounds are recognized by
the U.S. Environmentai Protection Agency (EPA) as typical laboratory contaminants, it was
suspected that the VOC detections might be the result of a laboratory artifact or other analytical
problem, rather than soil contamination. After meeting with the NMED, it was decided to
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Figure 3.3-1
Collecting soil samples with the Geoprobe™ at DSS Site 1094, ‘
Live Fire Range East Septic System. View to the northwest. April 26, 2005 ‘
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resample DSS Site 1094 and the other four sites for VOCs only, at the original 1999 locations
and depths, and to collect additional samples at 5 and 10 feet below the original sample depths
at DSS Site 1094 and some of the other sites, as specified by the NMED {Cooper March 2005).
The VOC resampling at DSS Site 1094 was conducted from April 25 to April 27, 2005.
However, subsurface refusal prevented the collection of the deeper, 17- and 22-foot-bgs,
samples at the DF1-BH-1 location (Figure 2.2.1-2). Only toluene was detected in the April 2005
samples at a maximum concentration of 6.63 ug/kg. It was concluded that the 1999 VOC
samples were probably affected by laboratory contamination. Therefore, the 1999 VOC data
were replaced with the 2005 VOC analytical results in the data tables and in the risk
assessment.

3.3.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at the required 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 7 feet below the
top of the upper sample interval. Once the auger rig had reached the top of the sampling
interval, a 3- or 4-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube lined with a
butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically driven
downward 3 or 4 feet to fill the tube with soil.

Once the sampling 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 bow! and blended with the soil already collected. Aliquots of
the blended soil were then transferred into sample containers and submitted for analysis.

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

3.3.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1094 are presented and discussed
in this section.

VOCs

Because of the laboratory contamination concerns regarding the 1999 VOC data, and because

the site was resampled, the original 1999 VOC data were replaced with the 2005 VOC analytical
resulis in the data tables and in the risk assessment.
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VOC analytical results for the ten soil samples and one duplicate collected in April 2005 from
the three drainfield boreholes are summarized in Table 3.3.2-1. Method detection limits (MDLs)
for the VOC soil analyses are presented in Table 3.3.2-2, Only two VOCs were detected in the
soil samples collected at this site. Low concentrations of toluene were detected in every sample
collected, while a trace of xylene was detected only in the 17-foot-bgs sample from borehole
BH2. While these compounds were not detected in the associated trip blank {TB) or equipment
biank (EB) samples, they are common laboratory contaminants and may not indicate soil
contamination at this site.

SVOCs

Semivolatile organic compound (SVOC) analytical results for the six soil samples collected in
September 1999 from the three drainfield boreholes are summarized in Table 3.3.2-3. MDLs for
the SVOC soil analyses are presented in Table 3.3.2-4. No SVOCs were detected in any soil
sample collected at this site.

PCBs

Polychlorinated biphenyl (PCB) analytical resuits for the six soil samples collected in September
1999 from the three drainfield boreholes are summarized in Table 3.3.2-5. MDLs for the PCB
soil analyses are presented in Table 3.3.2-6. No PCBs were detected in any soil sample
collected at this site.

HE Compounds

High explosive (HE) compound analytical results for the six soil samples collected in September
19909 from the three drainfield boreholes are summarized in Table 3.3.2-7. MDLs for the HE soil
analyses are presented in Table 3.3.2-8. No HE compounds were detected in any soil sample
collected at this site. : :

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the six soil samples collected from the three drainfield boreholes in September 1999
are summarized in Table 3.3.2-9. MDLs for the metals in soil analyses are presented in Table
3.3.2-10. Silver was detected above the NMED-approved background in all three boreholes.
Similar concentrations were measured in the 12-foot-bgs sample from borehole BH1, the 7- and
12-foot-bgs samples from borehole BH2, and the 7-foot-bgs sample from borehole BH3.

Total Cyanide

Total cyanide analytical results for the six soil samples collected in September 1999 from the
three drainfield boreholes are summarized in Table 3.3.2-11. MDLs for the cyanide soil
analyses are presented in Table 3.3.2-12. Cyanide was not detected in-any sample collected at
this site.
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Table 3.3.2-2

Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)

Confirmatory Soil Sampling, VOC Analytical MDLs

April 2005
(Off-Site Laboratory)
EPA Method 82602
Detection Limit
Analyte {ng/kg)
Acetone 2.58
Benzene 0.33
Bromodichloromethane 0.2
Bromoform 0.3
Bromomethane Q.5
2-Butanone 1.7
Carbon disulfide 1.25
Carbon tetrachloride 0.2
Chlorobenzene 0.2
Chloroethane 0.5
Chloroform 0.2
Chloromethane 0.5
Dibromochloromethane 0.3
1,1-Dichloroethane 0.3
1,2-Dichloroethane 0.25
1,1-Dichloroethene 0.3
cis-1,2-Dichloroethene 0.3
trans-1,2-Dichloroethene 0.3
1,2-Dichloropropane 0.3
cis-1,3-Dichloropropene 0.2
irans-1,3-Dichloropropene 0.3
Ethylbenzene 0.2
2-Hexanone 1.62
Methvlene chloride 2
4-Methyl-2-pentanone 1.09
Styrene 0.2
1,1,2,2-Tetrachloroethane 0.25
Tetrachioroethene 0.2
Toluene 0.29
1,1,1-Trichloroethane 0.3
1,1,2-Trichloroethane 0.3
Trichloroethene 0.25
Vinyl acetate 1.25
Viny] chloride 0.5
Xylene 0.4
aEPA Naovember 1986.

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

MDL

Method detection limit.

pg/kg = Microgram{s) per kilogram,
VOC = \Volatile organic compound.
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Table 3.3.2-3 .

Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, SVOC Analytical Results
September 1999
(Off-Site Laboratory)

Sample Attributes SVOCs

Record Sample (EPA Method 82702)
Numberb ER Sample iD Depth {{t) (ng/kg)
602817 [LFR-DF1-BH1-7-8 7 ND
602817 |LFR-DF1-BH1-12-S . 12 ND
602817 |LFR-DF1-BH2-7-S 7 ND
602817 [LFR-DF1-BH2-12-S 12 ND
602817 |[LFR-DF1-BH3-7-S 7 ND
602817 | LFR-DF1-BH3-12-S 12 ND

Quality Assurance/Quality Controf Sample {(pg/l)
602817 |[LFR-DF1-EB I NA ] ND

“EPA November 1986.

PAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EB = Equipment blank.

EPA = U.8. Environmental Protection Agency.

ER = Environmental Restoration. :

ft = Foot (feet).

ID = ldentification.

LFR = Live Fire Range.

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

pg/l = Microgram(s} per liter.

NA = Not applicable.

ND = Not detected above the MDL.
S = Soil sample.

SVOC = Semivolatile organic compound.
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Table 3.3.2-4
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, SVOC Analytical MDLs

September 1299
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte {ng/kg)

Acenaphthene 160
Acenaphthylene 147
Anthracene 86.7
Benzo{a)anthracene 66.7
Benzo{a)pyrene 73.3
Benzo{b)fluoranthene 143
Benzo{g,h,i)perviene 80
Benzo(k)fluoranthene 133
4-Bromophenyl pheny! ether 117
Butylhenzyl phthalate 90
Carbazole 153
4-Chlorcbenzenamine 153
bis(2-Chloroethoxy)methane 170
bis(2-Chloroethybhether 53.3
bis-Chloroisopropyl ether 103
4-Chloro-3-methylphenol 127
2-Chiloronaphthalene 173
2-Chlorophenol 157
4-Chlorophenyl phenyl ether 147
Chrysene 53.3
m,p-Cresol 153
o-Cresol 63.3
Dibenz[a,hianthracene 83.3
Dibenzofuran 133
1,2-Dichlorobenzene 170
1,3-Dichlorobenzene 130
1,4-Dichlorobenzene 61
3,3-Dichlorcbenzidine 277
2,4-Dichlorophenoi 177
Diethylphthalate 76.7
2,4-Dimethylphencl 110
Dimethylphthalate 110
Di-n-butyl phthalate 73.3
Dinitro-o-cresol 100
2 4-Dinitrophenol 367
2,4-Dinitrotoluene 17
2,8-Dinitrotoluene 140
Di-n-octyl phthalate 173
1,2-Diphenylhydrazine 56.7
bis(2-Ethylhexyl) phthalate 300
Flugranthene 66.7
Fluorene 113

Refer to footnotes at end of table.
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Table 3.3.2-4 {Concluded) .
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, SYOC Analytical MDLs
September 1999
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte (ng/kg)

Hexachlorobenzene 70
Hexachlorobutadiene 153
Hexachlorocyclopentadiene 193
Hexachloroethane 133
Indeno(1,2,3-cd)pyrene 80
Isophorone 147
2-Methylnaphthalene 203
Naphthalene 157
2-Nitroaniline 66.7
3-Nitroaniline 83.3
4-Nitroaniline 103
Nitrobenzene 133
2-Nitrophenol 180
4-Nitrophenal 110
n-Nitrasodiphenylamine 20.7
n-Nitrosodipropylamine 130
Pentachlorophenol 56.7
Phenanthrene 60
Phenol 56.7
Pyrene 73.3
1,2,4-Trichlorobenzene 187
2,4,5-Trichlorophenol 153
2,4,6-Trichlorophenol 76.7

3EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.
ng/kg = Microgram(s) per kilogram.
SVOC = Semivolatile organic compound.
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Table 3.3.2-5

September 1999
(Off-Site Laboratory)

Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, PCB Analytical Results

Sample Aitributes PCBs

Record Sample (EPA Method 80828)
Number? ER Sample ID Depth {ft) {(rg/kg)
602817 |LFR-DF1-BH1-7-S 7 ND
602817 |LFR-DF1-BH1-12-5 12 ND
602817 |LFR-DF1-BH2-7-S 7 ND
602817 |LFR-DF1-BH2-12-S 12 ND
602817 |LFR-DF1-BH3-7-S 7 ND
602817 |LFR-DF1-BH3-12-§ 12 ND

Quality Assurance/Quality Control Sample {ug/L.)
602817 |LFR-DF1-EB | NA ] ND H

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).

H = The holding time was exceeded for the associated sample analysis.

D = Identification.

LFR  =Live Fire Range.
pg/kg = Microgram{s) per kilogram.
pg/l = Microgram(s) per liter.

NA = Not applicable.

ND = Not detected.

PCB = Polychlorinated biphenyl.
S = Soil sample.
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Table 3.3.2-6 .

Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, PCB Analytical MDLs

September 1999
(Off-Site Laboratory)
EPA Method 80822
Petection Limit

Analyte (pg/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
Atoclor-1260 0.943

aEPA November 1986.

DSS = Drain and Septic Systems.

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

rg/kg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyl.
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. Table 3,3.2-7

Summary of the DSS Site 1094, Live Fire Range East Septic System {Lurance Canyon)
Confirmatory Soil Sampling, HE Compound Analytical Results
August-September 1999

{Off-Site Laboratory)
Sample Attributes HE
Record Sample {EPA Method 83309)
Numberb ER Sample ID Depth (ft) (ng’kg}
602817 |LFR-DF1-BH1-7-§ 7 ND
802817 |LFR-DF1-BH1-12-8 12 ND
602817 | LFR-DF1-BH2-7-8 7 ND
602817 | LFR-DF1-BH2-12-S 12 ND
602817 | LFR-DF1-BH3-7-S 7 ND
602817 LFR-DF1-BH3-12-5 12 ND
Quality Assurance/Quality Control Sample (pg/L)
602817 |[LFR-DF1-EB [ NA ] ND

3EPA 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.

nn

ER Environmental Restoration.
ft = Foot (feet).

. HE = High explosive(s).
ID = Identification.

LFR = Live Fire Range.

ng/kg = Microgram(s) per kilogram.
ng/L = Microgram(s) per liter.

ND = Not detected.

5 = Soil sample.
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Table 3.3.2-8

Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, HE Compound Analytical MDLs
September 1999
(Off-Site Laboratory)

EPA Method 83302
Detection Limit

Analyte {ng/kg)
2-Amino-4,6-dinitrotoluene 6.6
4-Arino-2,6-dinitrotoluene 5.5
1,3-Dinitrobenzene 4.1
2,4-Dinitrotoluene 6.2
2,6-Dinitrotoluene 6.5
HMX 5.3
Nitrobenzene 5.2
2-Nitrotoluene 7.8
3-Nitrotoluene 11
4-Nitrotoluene 1
RDX 9.7
Tetryl 7.5
1,3,5-Trinitrobenzene 6.6
2.,4,6-Trinitrotoluene 57

= Octahydro-1,3,5,7-tetranitro-1,3,5, 7-tetrazocine.

aEPA November 1988,

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
HE = High explosive(s).

HMX

MDL = Method detection limit.

ng/kg = Microgram(s) per kilogram.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
Tetryt = Methyl-2,4,8-trinitrophenyinitramine.
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Table 3.3.2-10 .

Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, Metals Analytical MDLs
September 1999
(Ofi-Site Labaoratory)

EPA Method 6000/7000/7196A3
Detection Limit
Analyte (mg/kg)

Arsenic 0.414-0.455
Barium 0.0491-0.054
Cadmium 0.0345-0.038
Chromium 0.0681-0.076
Chromium (V1) 0.032-0.0347
Lead 0.143-0.157
Mercury 0.00167-0.0022
Selenium 0.245-0.27
Silver _0.0545-0.06

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmentail Protection Agency.

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
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. Table 3.3.2-11

Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, Total Cyanide Analytical Results
September 1999
(Off-Site Laboratory)

Sample Attributes Total Cyanide

Record Sample (EPA Method 9012A3)
Number? ER Sample ID Depth (ft) {mglkg)
602817 | LFR-DF1-BH1-7-S 7 ND
602817 | LFR-DF1-BH1-12-§ 12 ND
602817 | LFR-DF1-BH2-7-S 7 ND
602817 |LFR-DF1-BH2-12-S 12 ND
602817 |LFR-DF1-BH3-7-S 7 ND
602817 | LFR-DF1-BH3-12-S 12 ND
Quality Assurance/Quality Control Sample (mg/L)
602817 |LFR-DF1-EB | NA | ND

2EPA 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 = |dentification.
LFR = Live Fire Range.

mg/kg = Milligram(s) per kilogram.
mg/L = Milligram{s) per liter.

NA = Not applicable.

ND = Not detected.

S = Soil sample.

Table 3.3.2-12
Summary of DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon)
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
September 1999
(Off-Site Laboratory)

EPA Method 9012A2
Detection Limit
Analyte {mg/kg)
Total Cyanide 0.138-0.13%

3EPA 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

Analytical results for the gamma spectroscopy analysis of the six soil samples collected in
September 1999 from the three drainfield boreholes are summarized in Table 3.3.2-13. No
activities above NMED-approved background levels were detected in any sample analyzed.
However, although not detected, the minimum detectable activities (MDAs) 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 SNL/NM soils. 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 six soil samples collected in September 1999
from the three drainfield boreholes are summarized in Table 3.3.2-14. No gross alpha or beta
activity was detected above the background levels {Miller September 2003) in any of the
samples. These resuits indicate no significant levels of radioactive material are present in the
soil at the site.

3.33 Soil Sampling Quality Assurance/Quality Control Samples and Data
Validation Results

Throughout the DSS Project, quality assurance/quality control samples were collected at an
approximate frequency of 1 per 20 field samples. These included duplicate, EB, and TB
samples. 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 site samples. The EB samples were
analyzed for the same analytical suite as the soil samples in that shipment. The analytical
results for the EB samples appear only on the data tables for the site where they were collected.
However, the results were used in the data validation process for all the samples in that batch.

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for
the sites in that shipment. The resuits were used in the data validation process for all the
samples in that batch. Only carbon disulfide was detected in the TB for DSS Site 1094

(Table 3.3.2-1),

A set of aqueous EB samples were collected for PCBs, HE compounds, metals, cyanide,
gamma spectroscopy, and gross alpha/beta during the September 1999 sampling and for VOCs
during the April 2005 resampling at the Live Fire Range East Septic System. Six VOCs were
detected in the EB associated with the 2005 resampling for VOCs. No SVOCs, HE compounds,
metals, hexavalent chromium, cyanide, or radionuclide activities were detected in the EB
associated with the September 1999 sampling. No PCBs were detected in the 1999 EB;
however, it was analyzed outside the method holding time.
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Table 3.3.2-14
Summary of DSS Site 1094, Live Fire Range East Septic System {Lurance Canyon)
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results

September 1999
(Off-Site Laboratory)
Sample Attributes Activity (EPA Method 900.02) (pCi/g)

Record Sample Gross Alpha Gross Beta
Numberb ER Sample ID Depth (ft) Result Errorc Result Errors

602817 |LFR-DF1-BH1-7-§ 7 9.69 4.16 8.7 3.54

602817 | LFR-DF1-BH1-12-S 12 597 3.48 4.96 2.8

602817 |LFR-DF1-BH2-7-S 7 10.8 3.86 11.9 2.68

602817 |[LFR-DF1-BH2-12-S 12 6.96 3.39 10.8 2.88

602817 |LFR-DF1-BH3-7-S 7 10.8 3.93 14.5 3.11

602817 |LFR-DF1-BH3-12-S 12 8.5 3.31 8.18 2.81
Background Activity? 7.4 NA 354 NA
Quality Assurance/Quality Contral Sample (pCi/L)

602817 |LFR-DF1-EB | NA | ND(0.26) | - | ND(0.509) | -

2EPA November 1986.

bAnalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity.
Miller September 2003.

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 = [dentification.

LFR = Live Fire Range.

MDA = Minimum detectable activity.

NA = Not applicable.

ND ( ) = Not detected above the MDA, shown in parentheses.
pCilg = Picocurie(s) per gram.

pCi/l. = Picocurie(s) per liter.

S = Soil sample.

- = Error not calculated for nondetect results.

As shown in Table 3.3.2-1, to assess the precision and repeatability of sampling and analytical

_ procedures, a duplicate scil sample (designated ‘DU’) was coilected and analyzed at the off-site
laboratory for VOCs during the April 2005 resampling. Toluene concentrations in the primary
and duplicate samples from the 12-foot-bgs interval in borehole BH2 were comparable. No
other VOCs were detected in either the primary or duplicate sample.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0
{SNL/NM July 1994), SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM December
1999), or "Data Validation Procedure for Chemical and Radiochemical Data,” AOP 00-03,

Rev. 01 (SNL/NM December 2003). Annex A contains the data validation reports for the
samples collected at this site. In addition, SNL/NM Department 7713 (Radiation Protection
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Sample Diagnostics {[RPSD] Laboratory) reviewed all gamma spectroscopy results according to
“Laboratory Data Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July
1996). The data are acceptable for use in this request for a determination of CAC without
controls.

3.4 Investigation 3—Passive Soil-Vapor Sampling

In May 2002, a passive soil-vapor survey was conducted in the Live Fire Range East Septic
System 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 soll at the
site.

3.4.1 Passive Soil-Vapor Sampling Methodology

A Gore-Sorber™ (GS) passive soll-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 resuit 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 3-foot-deep by 1.5-inch-diameter borehole was drifled with the Geoprobe™. A
sample identification tag and location string were attached to the GS sampler and lowered into
the open borehole 1o 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
refrieval, 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 handied in accordance with
applicable SNL/NM operating procedures.

342 Soil-Vapor Survey Results and Conclusions

A total of four 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 May 1, 2002, and were retrieved on
May 16, 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 18 individual or groups of VOCs were detected in the GS samplers
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installed at this site. The analytical results indicated there were no areas of significant VOC .
contamination at the site that would require additional characterization.

3.5 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 1094,
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4,0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1024, the Live Fire Range East Septic System, is based
upon the COCs 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 COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1094 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radionuclides. No SVOCs, PCBs, HE compounds, or
cyanide were detected in any of the soil samples collected at this site. Two VOCs, toluene and
xylene, were detected in these samples. Of the eight RCRA metals, only silver was detected at
concentrations above the approved maximum background concentrations for SNL/NM Canyons
Study Area soils (Dinwiddie September 1997). Hexavalent chromium was detected in these
samples, but because it does not have a calculated background value, it is unknown whether
this COC exceeds background. When a metal concentration exceeded its maximum
background screening value, it was considered further in the risk assessment process. None of
the four representative gamma spectroscopy radionuclides were detected at aclivities
exceeding the corresponding background levels. However, the MDAs for some of the uranium-
235 analyses exceeded the corresponding background activity. Finally, no gross alpha/beta
activity was detected above the New Mexico-established background levels.

4.2 Environmentat Fate

Potential COCs may have been released into the vadose zone via aqueocus effluent discharged
from the drainfield. Possible secondary release mechanisms include the uptake of COCs that
may have been released into the soil beneath the drainfield (Figure 4.2-1). The depth to
groundwater at the site (approximately 107 feet bgs) most likely precludes migration of potential
CQOCs into the groundwater system. The potential pathways to receptors inciude 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 recreational or residential land-use scenarios. Annex
C provides additional discussion on the fate and transport of COCs at DSS Site 1094.

Table 4.2-1 summarizes the potential COCs for DSS Site 1094. All potential COCs 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 1094 is recreational
(DOE et al. October 1995).

The potential human receptors at the site are considered to be a recreational user and resident.

The exposure routes for the receptors are dermal contact and ingestion/inhalation; however,
these are realislic possibilities only if contaminated soil is excavated at the site. The major
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exposure route modeled in the human health risk assessment is soil ingestion for COCs.. The
inhalation pathway is included because of the polential to inhale dust and volatiles. The dermal
pathway is included because of the potential for receptors to be exposed 1o the contaminated
sail.

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the recreational or residential land-use scenarios. Annex C provides
additional discussion of the exposure routes and receptors at DSS Site 1094.

4.3 Site Assessment

Site assessment at DSS Site 1084 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 1094 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1094 poses no significant threat to human health
under either recreational 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 1094.
This seclion summarizes the results.

4.3.2.1 Human Health

DSS Site 1094 has been recommended for a recreational land-use scenario (DOE et al.
October 1995). Because toluene, xylene, silver, and uranium-235 were detected, are present
above background, or have MDAs above background levels, it was necessary to perform a
human health risk assessment analysis for the site, which included these COCs. In addition,
because hexavalent chromium, which was detected, and cyanide, which was not detected, have
nonquantified background values, these COCs are also evaluated in the risk assessment
analysis. 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
(H!) and excess cancer risk for both recreational and residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1094 is 0.00 for the recreational tand-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental Hl risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is ¢.00. The excess cancer risk is 3E-11
for DSS Site 1094 COCs for a recreational land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The estimated
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incremental excess cancer risk is 2.72E-11. Both the incremental HI and excess cancer risk are
below NMED guidelines.

The HI calculated for the COCs at DSS Site 1094 is 0.00 for the residential land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental HI risk, determined by subtracting risk associated with background from
potential nonradiological COC risk {without rounding), is 0.00. The excess cancer risk for DSS
Site 1024 COCs is 7E-10 for a residential land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The estimated
incremental excess cancer risk is 7.31E-10. Both the incremental HI and estimated incremental
excess cancer risk are below NMED guidelines.

For the radiclogical COCs, one of the constituents (uranium-235) had MDA values greater than
the corresponding background values. The incremental total effective dose equivalent (TEDE)
and corresponding estimated cancer risk from radiological COCs are much lower than the EPA
guidance values; the estimated TEDE is 1.9E-3 millirem (mrem)/year {yr) for the recreational
land-use scenario. This value is much lower than the EPA’s numerical guidance of 15 mrem/yr
(EPA 1997a). The corresponding estimated incremental excess cancer risk value is 1.6E-8 for
the recreational land-use scenario. Furthermore, the incremental TEDE for the residential land-
use scenario that results from a complete loss of institutional controls is 4.8E-3 mrem/yr with an
associated estimated incremental excess cancer risk of 4. 6E-8. The guideline for this scenario
is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1094 is eligible for unrestricted
radiological release.

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

Table 4.3.2-1
Summation of Incremental Nonradiclogical and Radiological Risks from
DSS Site 1094, Live Fire Range East Septic System (Lurance Canyon} Carcinogens

Scenario Nonradiclogical Risk - Radiological Risk Total Risk
Recreational 2.72E-11 1.6E-8 1.6E-8
Residential 7.31E-10 4.6E-8 4.6E-8

DSS = Drain and Septic Systems.

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

4.3.2.2 Ecological

An ecologicat 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 [RCRA Permits Management Program]
Document Requirement Guide” (NMED March 1998). An early step in the evaluation compared
COC concentrations and identified potentially bioaccumulative constituents (see Annex C,
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Sections IV, VII.2, and VI1.2.1). 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 COCs at DSS Site 1094 are located at depths of 5 feet bgs or greater. 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.

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1094 poses insignificant risk to human health under both the recreational
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 1094, a baseline ecological risk assessment is not
required for the site.
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. 5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE
WITHOUT CONTROLS DETERMINATION

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, a determination of CAC without controls (NMED April 2004) is recommended for DSS
Site 1094 for the following reasons:

+ The soil has been sampled for all potential COCs.

» No COCs are present in the soil at levels considered hazardous to human health
for either a recreational or residential land-use scenario.

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

52 Criterion

Based upon the evidence provided in Section 5.1, a determination of CAC without controls
(NMED April 2004) is recommended for DSS Site 1094. This is consistent with the NMED's
NFA Criterion 5, which states, “the SWMU/AOC [Area of Concern] has been characterized or

. remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1094
Soil Sample Data Validation Results
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Data Validation Qualifiers and Descriptive Flags”

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

Qualifiers Comment
J The associated value is an estimated quantity.
I 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.

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

U The associated result is less than ten times the concentration in any blank and
is determined to be non-detect. The analyte is a common laboratory
contaminant.

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

R The data are unusable for their intended purpose. The analyte may or may not

be present. (Note: Resampling and reanalysis is necessary for verification.)

Descriptive Flags ) -

A Lahbaratory accuracy and/or bias measurements for the associated Labaratory
Control Sample and/or duplicate (LCS/LCSD) 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
and/or duplicate (MS/MSD) do not mect acceptance criteria.

A3 Insufficient quality control data to determine laboratory accuracy.

B Analyte present in laboratory method blank

Bl Analyte present in trip blank.

B2 Analyte present in equipment blank.

B3. Analyte present in calibration blank,

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.

» - This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to revise
list. )

Updated: September 14, 1999
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Data Validation Qualifiers and Descriptive Flags*

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., I, A; UL, P; U, B].

Qualifiers
T

11

12

u’s

Ul

R

Descriptive Flags
A

Al

A2

A3

Bl

B2

B3

P1

P2

Comment

The associated value is an estimated quantity.

The method requirements for sampie preservation/temperature 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.

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

The associated result is less than ten times the concentration in any blank and
is determined to be non-detect. The analyte is a common laboratory
contaminant.

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

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

1 aboratery accuracy and/or bias measurements for the associated Laboratory
Control Sample and/or duplicate (LCS/LCSD) do not meet acceptance criteria.

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

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

Insufficient quality control data to determine laboratory accuracy.
Analyte present in laboratory method blank

Analyte present in trip blank,

Analyte present in equipment blank.

Analyte present in calibration blank.

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

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

Insufficient quality control data to determine laboratory precision.

*  This is not a definitive list. Other qualiﬁefs are potentially available. Notify Tina Sanchez to revise

list.

Updated: September 14, 1999
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MEMORANDUM

DATE: December 16, 1999
TO: File
FROM: Kenneth Salaz k>

SUBJECT: Organic Data Review and Validation
Non-ER Septic Systems, ARCOC #602817/602820,
Project/Task No. 7223.02.02.01

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: EPAS260A (VOCs), EPA8270C (SVOCs), EPAB330 {HEs), and EPABO82
(PCBs). Problems were identified with the data package that result in the quafification
of data.

1. PCB Analysis: The extraction holding time was exceeded for the re-extraction of
sample 9909228-66 due to fow initial surrogate recoveries. All results were non-
detect (ND) and will be qualified “UJ2.”

2. VOC Analysis: The initial calibration response factors {RFs) of 1,1-dichloroethene
and trichloroethene were less than { <) the required minimums. The associated
results of samples 9909228-01, -04, -05, -08, -11, -14, -17, -20, -23, -26, -29,
-32, -35, -38, -41, -44, -47, -50, -563, -56, -67, and -68 were ND and will be
qualified “UJ.”

SVOC Analysis: The continuing calibration verification {CCV) percent difference
(%D} of 3-nitroaniline was greater than {>) 40%. The associated result of sample
9909228-62 was ND and will be gqualified "UJ.”

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

Holding Times

VOC/SVOC/HE Analyses: All samples were analyzed within the prescribed holding
times.




PCB Analysis: All samples were analyzed and extracted within the prescribed
holding times except as noted above in the summary section, .

Calibration

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria
except as noted above in the summary section and the following. The CCV %Ds of
chloromethane, acetone, 2-hexanone, and vinyl acetate were > 20%. However, all
associated sample results were ND. Thus, no data were qualified.

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria
except as noted above in the summary section and the following. The CCV %Ds of
2,4-dinitrophenot, 4-nitrophenol, carbazole, pyrene, 3,3'-dichlorobenzidine,
indeno(1,2,3-cd)pyrene, and benzolg,h,ilperylene were outside QC limits. However,
all associated sample results were ND. Thus, no data were gualified.

HE/PCB Analyses: The initial and continuing calibrations met QC acceptance criteria.
Blanks
All Analyses: No target analytes were detected in the method blanks.

Surrogates

VOC/SVOC/HE Analyses: The surrogate percent recoveries {%RECs) met QC
acceptance criteria.

PCB Analysis: The surrogate %RECs met QC acceptance criteria except for the
following. The %REC of sample 9909228-02 was slightly < QC limits {46.5<46.8).
However, all other QC criteria were met. Thus, no data were qualified.

Internal Standards (I1Ss)

VOC/SVOC Analyses: The IS areas and retention times (RTs) met QC acceptance
criteria.

HE/PCB Analyses: No internal standards were required for these methods.

Matrix_Spike/Matrix Spike Duplicate (MS/MSD) Analyses
VOC/HE/PCB Analyses: The MS/MSD met QC acceptance criteria.

SVOC Analysis: The MS/MSD met QC acceptance criteria except for the following.
The MSD relative percent difference {RPD) of 4-nitrophencl was > QC limits,
However, the MS/MSD %RECs met QC acceptance criteria. Thus, no data were
qualified.




. Laboratory Control Samples {(LCS/LCSD
Al Analyses: The LCS/LCSD met QC acceptance criteria.
Other QC
VOC Analysis: A field duplicate was submitted on the ARCOC. When possible, RPDs
were calculated and are listed on the data validation worksheet. No target analytes
were detected in the equipment blank [EB) or trip blank (TB).
SVOC/HE/PCB Analyses: Field duplicates were submitted on the ARCOC. However,
all sample results were ND. Thus, RPDs could not be calculated. No target analytes
were detected in the EBs. No field blanks (FBs} 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.




MEMORANDUM

DATE: December 16, 1999
TO: File
FROM: Kenneth Salaz K

SUBJECT: Inorganic Data Review and Validation
Non-ER Septic Systems, ARCOC #602817/602820,
Project/Task No. 7223.02.02.01

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

Summary

Ali samples were prepared and analyzed with accepted procedures and specified
methods: EPAB010B (ICP metals}, EPA7470/1A {Hgl, EPA9012A (CN}, and
EPA7198A {Cr6+)}. Problems were identified with the data package that result in the
gualification of data.

1. ICP Analysis: In the initial calibration blank (ICB} and/or continuing calibration
blank (CCB), cadmium {Cd} and arsenic (As) were detected. The Cd result of
sample 8809228-57 and the As result of -24 were positive, less than (<} 5X the
btank concentrations, and will be qualified "J,B3.” Silver (Ag} was detected in the
CCB and method blank. The results of samples -02, -08, -09, -12, -15, -18, -21,
-24, -27, -30, -33, -36, -39, -42, -45, -48, -561, -54, and -57 were positive, <5X
the blank concentrations, and will be qualified “J,B,B3.”

Hg Analysis: In the ICB for the equipment blank {EB), mercury {Hg) was detected
at a negative concentration. The absolute value was greater than (>) the
detection limit {DL) but < the reporting fimit (RL). The associated result of sample
9909228-61 was ncn-detect (ND) and will be qualified “UJ,B3.” Hg was also
detected in the method blank for the field samples. The associated results of
samples -02, -06, -09, -12, -15, -18, -21, -27, -30, -33, -39, -42, -45, 48, -51,
-b4, and -57 were positive, <5X the blank concentration, and will be gqualified
aJ,B."

2. ICP Analysis: The MS percent recovery {%REC) and the MSD relative percent
difference {(RPD) of barium (Ba) were > QC limits. The associated results of
sampies 9909228-02, -08, -09, -12, -15, -18, -21, -24, -27, -30, -33, -36, -39,
-42, -45, -48, -61, -b4, and -57 were positive and will be gualified “J,A2,P1.”




Data are acceptable. QC 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

All Analyses: The initial and continuing calibrations met QC acceptance criteria.
Blanks

ICP/Hg Analyses: No target analytes were detected in the blanks except as noted
above in the summary section and the following. Ba was detected in the ICB and CCB

for the EB. However, the blank concentrations were < the associated DLs. Thus, no
data were qualified.

CN/Cr6+ Analyses: No target analytes were detected in the blanks.

Matrix_Spike/Matrix Spike Duplicate {MS/MSD) Analyses

ICP Analysis: The MS/MSD met QC acceptance criteria except as noted above in the
summary section.

Hg/CN/Cr6 4+ Analyses: The MSs met QC acceptance criteria. No MSDs were
performed. However, replicate analyses were performed as measures of laboratory
precision.

Laboratory Control Samples [(LCS/LCSD)

ICP Analysis: The LCS/LCSD met QC acceptance criteria except for the following.
The LCS %RECs of Cd, Ag, and lead (Pb) were outside QC limits. However, the
LCSDs met QC acceptance criteria. Thus, no data were qualified.

Hg/CN/Cr6 + _Analyses: The LCS/LCSD met QC acceptance criteria.

Replicates

ICP Analysis: No replicate analysis was performed. The MS/MSD were used as
a measure of precision.

Hg/CN/Cr6 + Analyses: The replicate anaiyses met QC acceptance criteria.

ICP Interference Check Sample {ICS)

ICP _Analysis: The ICS met QC acceptance criteria.

Ha/CN/Cr6 + Analyses: No ICS was required for these methods.




ICP Serial Dilution

ICP Analysis: The ICP serial dilution met QC acceptance criteria.

Hg/CN/Cr6 + Analyses: No serial dilution was required for these methods.

Other QC

All_ Analyses: Field duplicates were submitted on the ARCOC. When possible, RPDs
were calculated and are listed on the data validation worksheets. No target analytes
were detected in the EBs. No field blanks (FBs) 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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Data Validation Qualifiers and Descriptive Flags*

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; UI, P; U, B].

Qualiﬁers
]

11

2

ur

Ul

R

Descriptive Flags
A

Al
A2
A3
Bl

B2

B3

Pi

P2

Comment

The associated value is an estimated quantity,

The method requirements for sample preservation/temperature 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.

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

The associated result is less than ten times the concentration in any biank and
is determined to be non-detect. The analyte is a common laboratory
contaminant,

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

The data are unusable for their intended purpose, The analyte may or may not
be present. (Note: Resampling and reanalysis is necessary for verification,)

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

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

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

Insufficient quality contro} data to determine laberatory accuracy.
Analyte present in laboratory method blank

Analyte present in trip blank.

Analyte present in equipment blank.

Analyte present in calibration blank.

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

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

Insufficient quality controt data to determine laboratory precision.

*  This is not a definitive list. Other qualifiers are potentially available, Notify Tina Sanchez to revise

list.

Updated: September 14, 1999
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MEMORANDUM

DATE: December 16, 1999

TO: File

FROM: Kenneth SatathA'S

SUBJECT: Radiological Data Review and Validation

Non-ER Septic Systems, ARCOC #6802817/602820,
Project/Task No, 7223.02.02.01

See tha 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: EPAS00.0 {(Gross Alpha/Beta} and HASL300 (Gamma Spec}. Problems

were identified with the data package that result in the qualification of data,

. Gamma Spec Analysis: In the method blank for the equipment blank (EB}, lead

{Pb)-212 and thorium (Th)-232 were detected. The associated results of sample
9909228-59 were less than {<} 5X the blank concentrations and will be qualified
“J,B.” In the method blank for the field samples, cesium (Cs)-137 and uranium
{U}-235 were detected. The Cs-137 results of samples -03, -07, -10, -13, -16,
-19, -22, -25, -28, -31, -34, -37, -40, -43, -46, -49, -52, -55, and -58, as well as
the U-235 results of samples -03, -07, -10, -186, -37, -40, -49, -b2, -b5, and -58,
were <bX the blank concentrations and will be qualified “J,B."

. Gamma Spec Analysis: The replicate error ratios (RERs) of zirconium {Zr)-95 for
the EB and americium {Am)-241 feor the field samples were greater than (>) 1 but
< 3. The Zr-95 result of sample 9909228-59 and the Am-241 results of samples
-03, -07, -10, -13, -18, -19, -22, -25, -28, -31, -34, -37, -40, -43, -48, -49, -52,
-b5, and -568 will be qualified “J.”

. Gamma Spec Analysis: The negative bias criteria were not met for the Cs-134
results of samples 9909228-25, -31, -46, and -49. The results were negative
and < the associated negative MDAs. Thus, these results will be qualified “R”
{(unusable}.

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 analyzed within the prescribed holding times.
Calibration

All Analyses: No calibration data were provided. However, the case narrative stated
that the instruments were properly calibrated, '

Blanks

Gross Alpha/Beta Analysis: In the method blank, gross alpha/beta were detected.
However, the blank concentraticns were < the associated 2-sigma uncertainties,
Thus, no data were qualified.

Gamma Spec Analysis: No target analytes were detected in the method blank except
as noted above in the summary section and the following. Actinium {(Ac)-228, Pb-
212, radium (Ra}-228, and U-235 were detected. However, the blank concentrations
were < the associated 2-sigma uncertainties. Thus, no data were qualified.

Matrix Spike (MS) Analysis

All Analyses: The MSs met QC acceptance criteria.

Laboratory Control Sample (LCS]

All Analyses: The LCSs met QC acceptance criteria.

Replicates

Gross Alpha/Beta Analysis: The replicate analysis met QC acceptance criteria.

Gamma Spec Analysis: The replicate analysis met QC acceptance criteria
except as noted above in the summary section.

Tracer Recoveries

All Analyses: No tracers were required for these methods.

Negative Bias

All Analyses: All results met negative bias QC acceptance criteria except as
noted above in the summary section.

Other QC

Gross Alpha/Beta Analysis: A field duplicate was submitted on the ARCOC, All RERs
were < 1. No target analytes were detected in the EB., No field blank (FB) was
submitted on the ARCOC.




Gamma Spec Analysis: A field duplicate was submitted on the ARCOC. All RERs
were <1. No target analytes were detected in the EB except Ra-226. However, the
blank concentration was < the associated 2-sigma uncertainties. Thus, no data were
qualified. No 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.
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RECORDS CENTER CODE:

. SMO ANALYTICAL DATA ROUTING FORM
PROJECT NAME: DSS-NFA PROJECT/TASK: 7223.02.02.01
SNL TASK LEADER:  Langkopf ORG/MS/CFO#: 6146/1089/CFO#023-05
SMO PROJECT LEAD:  Palencia SAMPLE SHIP DATE: 4/28/2005
EDD
ON Cust RC
ARCOC LAB LAB ID PRELIM DATE FINALDATE EDD Q CD GD
608533 GEL 135431 5/25/2005 x H x
DATA PACKAGE TAT:{ |RUSH [ X JNORMAL
CORRECTIONS REQUESTED BY/DATE: [ ieyvever o5 2©S
PROBLEM #/DATE CORRECTION RECEIVED:} qQau\e Ok b O
. ____CVR COMPLETED BY/DATE: L Devperee 0%~ 26 ©F
FINAL TRANSMITTED TO/DATE: A Sordars 06 26 0%
SENT TO VALIDATION BYIDATE: /& . At e meig . - O -5
REVISIONS REQUESTED/REVISIONS RECEIVED (DATE): -
VALIDATION COMPLETED BY/DATE: It sb-Jb-05
COPY TO WM BY/DATE:
CD REQUESTED BY/DATE
CD RECEIVED BY/DATE
TO ERDMS OR RECORDS CENTER BY/DATE:

COMMENTS:
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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: June 16, 2005
To: File
From: Kevin Lambert
Subject: Organic Data Review and Validation — SNL

Site: DSS-NFA

AR/COC: 608533

SDG: 135431 and 135432
Laboratory: GEL
Project/Task: 7223.02.02.01

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 1.

Summary

All samples were prepared and analyzed with accepted procedures using method EPA8260A/B (VOC).
All compounds were successfully analyzed. Problems were identified with the data package that result in

the qualification of data.

1. YOC:
For the equipment blank (EB) and trip blank (TB), no MS/MSD was reported. The LCS percent
recovery (%R) met QC acceptance criteria. However, no measure of precision was provided for the
target analytes. Therefore, the associated sample results will be flagged “P2” to indicate insufficient
QC data to determine laboratory precision.

For the field samples, the continuing calibration verification percent difference (CCV %D) for
acetone (30%) was > 20% but < 40%. The associated sampie results that were non-detects (NDs) will
not be qualified based on professional judgment and detects will be qualified “).”” Also, acetone was
detected (> DL) in the EB. The associated sample results that were detects < 10x the blank
concentration but > the RL will be qualified “UJ” at the reported values (9.00 ug/L and 6.56 ug/L,
respectively) with descriptive flag “B2.”

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review
apnd validation.

Holding Times/Preservation

All samples were extracted and analyzed within the prescribed holding times and properly preserved.



Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as noted above in
the summary section and as follows,

oo ®

The calibration response factor (RF) for trichloroethene (0.26 and 0.27) was < the specified minimum
RF (0.30). The calibration relative standard deviation (RSD) and CCV %D for trichloroethene met QC
acceptance criteria. The associated sample results were NDs and as a result based on professional
Judgment no data will be qualified. The CCV %D for eight target analytes were > 20% but < 40% (see
Data Validation Worksheets). The associated sample results were NDs and as a result based on
professional judgment no data will be qualified.

Blanks

No target analytes were detected in the blanks except as noted above in the summary section and as
follows.

YOC: :

Five target analytes were detected (> DL) in one or more of the blanks (see Data Validation
Worksheets). The associated sample results were NDs; no data will be qualified as a resuit.

lnternai Standards (ISs)

Internal standards data met QC acceptance criteria,

Surrogates

The surrogate recoveries met QC acceptance criteria.

Laberatory Control Sample/L aboratory Control Sample Duplicate (LCS/LCSD)

The LCS/LCSD met QC acceptance criteria except as noted above in the summary section and as follows.

YOC:
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed
using the MS/MSD. No data will be qualified as a resuli.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD met QC acceptance criteria except as noted above in the summary section.

Target Compound Identification/Confirmation

No target compound identification/confirmation analyses were required.

Detection Limits/Dilutions

All detection limits were properly reported. Ne dilutions were required.

Other QC

No EB, TB, field blank (FB), or field duplicate pair was submitted on the AR/COC(s) except as follows.

VOC:




An EB, TB, and a field duplicate pair were submitted on the AR/COC(s). There are no “required”
review criteria for field duplicate analyses comparability; no data will be qualified as a result.

. No other specific issues were identified which affect data quality.
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ANNEX B
DSS Site 1094
Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results



W. L. GORE & ASSOCIATES, INC.

|
EURE l 100 CHESAPEAKE BLVD., P.O. BOX 10 - ELKTON, MARYLAND 21822-0010 - PHONE: 410/392-7600 V

Creative Techno}ogies ) FAX: 410/506-4780
. Worldwide : GORE-SORBER® EXPLORATION SURVEY
GORE-SORBER® SCREENING SURVEY

June 6, 2002

Mike Sanders

Sandia National Laboratories
Mail Stop 0719

1515 Eubank, SE

Building 9925, Room 108
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 of the following informaﬁon (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.
Assoc1ate

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

I\MAPPING\PROJECTS\I 0960025\020606R.DOC

ASIA » AUSTRALIA « EUROPE » NORTH AMERICA
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associstes, Inc.
‘GORE-TEX and GORE-SORBER are registered trademarks of W, L. Gore & Associates, Inc.
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Creative Technologios
Worldwide
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- REPORT DATE: June 6, 2002 | AUTHOR: TWH

SITE INFORMATION

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

FIELD PROCEDURES

# Modules shipped: 142

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

Field work performed by: Sandia National Laboratories

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 Exposure Time: ~15 [days] .
# Modules Retrieved: 131 # Trip Blanks Returned: 3
# Modules Lost in Field: 4 # Unused Modules Returned: 3

# Modules Not Returned: 1

Date/Time Received by Gore: 5/17/2002 @ 2:00 PM; 5/24/2002@1 30PM By: MM
Chain of Custody Form attached: |
Chain of Custody dlscrepancles. None

‘Comments:

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

- Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the ﬁeld
Module #179231 was not returned. :
Modules #179230 232, and —233 were returned unused

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

W.L. Gore & Associates” Screening Module Laboratory operates under the guidelines of its Quality-
Assurance Manual, Operating Procedures anid 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
contammg 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 prepa:atlon

Analytical Method Quallty Assurance:

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

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

Laboratory analysis: thermal desorption, gas chromatography, mass selectlvc 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 mapé were generated.

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER
Sereening 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-leve] (QA Level
1) or three-level (QA Level 2) standard calibration.

General Comments:

This survey reports soil gas mass leve]s 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 1s

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 1o modules other than the contaminant source of interest.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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» Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered

together around a central gas chromatograph elution time in the total ion chromatogram
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface.
UPEs observed early in the chromatogram are considered to indicate the presence of more
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids.

Project Specific Comments:

Stacked total ion chromatograms (TICs) are included in Appendlx A. The srx-dlglt 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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KEY TO DATA TABLE o
Non-ER Drain & Septic, Kirtland AFB, NM

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

below detection limit

non-detect

combined masses of benzene, toluene, ethylbenzene and total xylenes
{Gasoline Range Aromatics) :

benzene ’

toluene

ethylbenzene

m-, p-xylene

o-xylene : .

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

undecane

tridecane

pentadecane

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

. 1,2, 4-trimethylbenzene

cis- & trans-1,2-dichloroethene

trans-1,2-dichloroethene

cis-1,2-dichloroethene

combined masses of naphthalene and 2-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 tn'ﬁ blanks, travels with the exposed moduies
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
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GORE-SORBER® Screening Survey Chain of Custody

For W.L. Gore & Associates nse only

Production Order #

10960025

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

100 Chesapéake Boulevard » Elkion, Maryland 21921 » Tel: (410) 392-7600 » Fax (410) 3064780

Instructions: Customer must complete ALL shaded cells

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER Iy%AIN+ SEPTIC

Address: ACCOUNTS PAYABLE MS0154 Site Address: KIvE2ND-AFB, NM
P.0.BOX 5130 L 2Tt AND
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS

Phone: 305-284-3303 Customer Project No.:

| FAX: _ Sovy-284-2611L0 Customer P.O. #: 28518 Quote #: 211946

Serial # of Modules Shipped # of Modules for Installation _ 135  # of Trip Blanks 7
# 179087 - #179144 Total Modules Shipped: 142 " Pieces
# 179150 - #179233 ‘TotalModulesReceived: - Jd -2 Pieces
# " Total Modules Installed-____ 1 5.S Picces

RE ¥ “|. Serial 4 of Trip Blanks:(Client Decides) | # .

i # # T2 K ' | #

. # ¥ 1 I

# # # | # H
# # -# K #

|4 r # 1# #
# # # # t#

.| Prepared By: # 14# | #
Verified By: : A 7 o -3
Installation Peiform¥d By: E “{ Installation Method(s) (circle those that apply):
Name (please print): G /¢/30CF £ U~ TANA “Slide Hammer Hammer. Drill Avger
CompanylAffiliation: €= a ¢ /adAn | Other; (5 S/ B
Installation StartDate and Time:ﬁ4/z?A-z, lo&(sT @) PM
Installation Complete Date and Time: 5 / JA /a i P0G %o ! @ -PM
Retieval Performed By: o Totdl Modules Retrieved: Pieces.

| Name (please print): A AT G Ui TANA Total Modules Lost in Field: Fieces
Company/Affiliation:] g/uz_,/ /UVM .| Total Unused Modules Returned; _ : Pieces
Retrieval Start Date and Time: 5’/ 8 / D2 ! / AM PM

. [ Retrieval-Complete Date and Time; - ! : AM PM )

1 Relinquished By —L&—— " &7 — Date | Time | Received By:— (|}, Sandels Date Time
Affiliation; W L. Gore & A§§q£a1e%1ncﬂ NI oA E Y Atfiiation.—— Sandin, | ER 3-b-b1
Relinguished By :MM&LOM_&. Date | Time | Received By Date Time

o +Filintion: {35 _ 5-14-07} 1 253 | Affliation:— —
’Re]ipquished By Date | Time | Received Bﬁ%&:&[% Date Time
Affiliation Affiliation: W L. Glore & Associsgtes, Inc. > /4.2 _/}/C)O
GORE-SORBER ® Screening Survey is a registered service mark of W.1. Gore & Associates, Inc. ' FORME&R.8
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GORE-SORBER® Screening Survey Chain of Custody

AR |

GORE 7'

Croadve Techooiogres
Whstdwidt

W. L. Gore & Associates, Inc.

For W.L. Gore & Associat;zs use only
Production Order # 10960025

, Survey Products Group

JOO Chesapeake Boulevard » Elkion, Maryland 2]92] » Tel (410) 392-7600 » Fax (410) 506-4780

Instructions: Customer must complete ALL shaded cells

1108401

Cusiomer Name: SANDIA NATIONAL LABS Site Name: - NON-ER DUAIN+ SEPTIC
Address: ACCOUNTS PAYABLE M50154 Site Address: KIVE2NDP-AFB, NM
P.O.BOX 5130 2L A DS
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS
| Phone: 505-284-3303 Customer Project No.:
FAX: Sov-2a894.-261( Customer P.O. #; 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules for Installation 135 #of Trip Blasks 7
# 179087 © 4179144 Total Modules Shipped: 142 Picces
# 179150 #179233 43¢ ' Tolal Modules Received: - | <t-2— Picées
# # ' s - # Tolal Modules Installed,___ | 3 S Picces
# # # - # -Serial'# of Trip Blanks (Client Decides) | #
' # # - A : B |4 #
¥ | # - # T #
. # ¥ - ¥ = T #
# # # - # # # -#
# -4 # - 4 # # #
# # 2 # - # # # #
Prepared By: Cﬂuw A A— # # #
Verified By: M oz %Jéf/w # ¥ 4
Installation 'Pei‘l‘ormgd-lly-: Y Insiallation Method(s) (circle those thai apply):
Name (please print): G /e/SGeF £ v et 7A~A " Slide Hammer Hammer Drill Auger
Company/Affiliation:- _(__D'AJ(_,I//JM | Other;__(5 SorFtaBe= : -
Installation Start Date and Time "4/{2 'g/a . loQsT AW PM
Installation Complete Date and T:me 5 /4 /,) - 07401 @ -PM
Retrieval Performed By: ) Total Modules Retrieved; 1 L’ Pieces
Name (please print): CA 2T B wind TA~NA Total Modules Lost in Field: Pieces
Company/Affiliation:] S_N""/ M - Total Unused Modules Returned: ._L ‘Pieces
Retrieval Start Date and Time: / 8 ] D2 ! AM PM
Retrieval-Complete Date and Time; ! ! _ : AM PM
Relinguished By el e Date | Time | Received Bys— VAV, Sam loys Date Time
Affiliation: W.L. Gore & Assod[atgg Inc. 3ot Affiliation:_Sen dia_; 5‘33 3~ N-0l
Relinquished By 7 Alrfa T Date } Time | Received By- Date Time
Affiliation: —_2emdva NJ" . h-4i-01-1p935 Affiliation: - -
.;‘(e}inquished By Date | Time | Received By. 742 gfey Date Time
| Affitiation Affiliation: W L. Gék & Associates dhe. |5 00ad /3%
GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM8R.8



SITE NAME & LOCATION
Installation and Retrieval Log
P01 of g
EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER _
# | DATE/TIME DATE/TIME HYDROCAREON ODOR (check one) COMMENTS
{Check ds appropriate) .
LPH | ODOR | NONE | YES | NO
i 179087 4/2. 3/e2, OB/S | 08-0l , nga v Yoor/898- £S5
2. 170088 ere2 e ] Ss -3
3. 179085 of 3ol [ Ss-2
4. 179050 og9e ‘ &S~/
5 179091 A I N 7 &S
6. 179002 0952 72 N /p.S'Z/FQEL GS —
7. 179093 foBa -«
8. 179004 /ote , —~3
9. 179095 [of2t \/ i -2
10. | 179096 sl e gp0 D2E/LER T~ | ~S
11. 179097 s\ ! —
12. | 179098 1238 1 '
13. 179098 1247 -3
14. 175100 (254 -2
15, | 179101 Y v Ty —1
138 119102 1347 0929 (oB2/eh 7~ | -4
N | 179108 /2531 o —
| 138, 179104 Yl -
'Llp. 179105 ZEN ] -2
20. 179106 N j4do | N/ (. \ —
21, | 179107 4/24%?_ o8 48(5-9-02 0930 ; = | — s}
22. | 179308 o2 —&
23, 179109 %00 -4
24, 179110 04957 - 2]
25, 179111 091G -3
26. | 179112 RS EA N 4 e
27, | 179113 Al2sfoz 77461 5-10-01 g81 027/¢5 30| -5
28. 179114 .’ T 05Y o : -2
29. | 179115 pBdo -2
30. 179116 OQlo . -4
3L | 179117 o8 0917 Y ] =1
32 179118 JUS |5=19-02 | 0925 lolefdsst— | S
33. 179119 (D722 ' A
3. 179120 D92/ 4
35. 179121 0947 2
36, 179122 0947 1
37. 179123 0954 ool \ 3
38. | 179124 1026 |5~ 2 [3 029/esbo— | |
) 179125 x5 17 4
“T40. | 179126 [05% 2
41, 1791217 )03 N T94) 3 T
’ 42, | 179128 J4z20 | H-0-3) Io 45 026/G50r N 2
. - GORE-SORBER ® Screening Survey is o registered service mark of W.L. Gore & Associares, Inc. -

-
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GORE-SORBER" Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log -
|
0
EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER .
# DATETIME DATE/TIME HYDROCARBON ODOR {check one) COMMENTS
(Check as appropriate)
LPH | ODOR | NONE | YES | NO SR '
43. 179129 (zs/0z {#29]|5-10-02 10 47 Vo2l [aSH - £S- 3
44, 179130 / T 437 -10-02_}0 5} ¥ /
45, 179131 /dgel5-10-02 1087 2SSt ]
46, 179132 221 ' A N =
47. 179133 /  jeed(5—1e-02 11log v 3
48. 179134 8/74 oz 0905151001 17 47 Ve?3/¢sed- |
49 | 179135 ~ 7 O%4 12 54 ’ <]
50. 179136 ci25-10-2 308 2
51, | 179137 09384 Loesk =
52. 179138 Oy Losk _ =
53, 179139 /org |S-10-01  |322 03¢/ G- | 2]
54. | 179140 _fozb| Los] 7 =
55, 179141 fo3al Lest - 4
.36. 179143 Lo3B|5-10-02 1393 N i
57. 179143 JBe|5~0-02 , 11736 276/829x- | =2
- 179144 Jefr | » 3
e | 179150 /50 N
0. 179153 X 8B 540-02 1359 NS )
61. 179152 |4f79/02_pBdis ~19-02 01242 _Vobg/esps. :
62. 179153 i 0822 “ 5
63. 179354 07T 1 =}
64, 179155 Yoslox &
65. 179156 OB 140V 1 oY1 . ' <]
66. | 179157 0725 o5 t-pa_ 0479 oBZ/4s 20 | 4
67, | 179158 73 -
68. | 179159 e 2.
69. 179160 548 L 298D (. 2
70, 17916 /St |05-14-02, 1 028 bee/lsse ~ | |
71 179162 /oo I ' 2
72. 179163 Jio
73. 179164 /1 <
74, 179165 Nzo d 5
75 | 179166 A2\ 05HH-59, 1103 \ g
76. | 179167 (22805 149-82 {0 1 Yool dl42—
71, | 179168 {2.38] i "1 3 -
78. 179169 1237 4
79 | 179170 | 2R 2des- 1402 Y i )37 Y, !
%0, | 1791711 (Bl 14612 08 Y 034 /ET - | g
. | verm 375 83 0LL ’ 2]
82, | 179173 1232 0851 { 2
83, 179174 1240\ v o885 . R
'LBd. 179175 Y /4235 19-0) D8q /035','42'7/5’— ' @l
GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gore & Associates, Inc. FORM 29R.)
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log
Oy -
q e EVIDENCE OF L1QUID
HYDROCARBONS(LPH) | MODULE IN
LINE | MODULE# | TNSTALLATION RETRIEVAL ot WATER .
# DATE/TIME DATE/TIME HYDROCARBON ODOR (check one) COMMENTS
{Check as appropriare)
LPH | ODOR | NONE | YES | NO |
85 | 179176 4/2'?/02 /431 o3/ G £8~3
86. 179177 “4do \ 2
7. | 179178 {445 5-1-02Y 0833 |/
88. 179179 4[30/92. 10502 0842 pO2fIHE— | B
89 | 179180 7 Toaa [ ! 2.
90. 179181 | 0928 L]
91, 175182 O092]
02, 179183 0943 ~ E=
93, 179184 751502 041 &
| 54 179185 /oB 15 lb“-az, H 4 Do T/ 730 — | 4
95, 179186 e &, T
96. 179187 Hiq 2
97, 179188 e AN <
98. | 179185 Jedo 51502 1213 ,
99, | 179190 /22 Bl5-15-02 10209 0 2.9/ E-SgAr~| /
300. | 179191 ) 250 A 2
.| 179192 /300 -2
‘\nrz. 179193 /32 v -5
103. 179194 /3B 5-is~or, +b 32 Y -
. 104, 179195 144G I5- 1502 . 14785 pbé&?ﬁl/f R
105. | 179196 /45 | z
106. | 175197 /45K _
107. | 179198 /S0 N 2
108. | 179199 /Soal5-15-02 1143 R {
109. | 179200 /5255502, 10 39 87/ Az | 2.
10. | 179201 /<30 ! 2
11| 1920 /534
112. | 175203 WV /54051502, 10 59 - N I
113, | 179204 ~57’:/e 2 ORZLB-1b-02, GRof feoe7Se |
114. | 179205 " O3S 1 19
115. | 179206 o843 ¥ i
116, | 179207 OACHB-16-02 0§32 _ 2]
117 | 179208 0544 |61t 0 34] ol P 2
118, | 175200 DL /
119, | 179210 _JfLoo | %
120. | 179211 f009 4 I
121, | 179212 Lol 15716202, p 97 I ]
122. | 179213 Jrie [5-10d 14 pK 09:,/9‘?35— 2
23, | 179214 /1 a 2
24, | 179215 W2z |5 Ho 2 i i ]
125. | 179216 /205 |5 {b-bL- 0131 o?q/z}’-&— Z
P e (mr /218 [5-1-01 - 2935 N W
GORE-SORBER ® Screening Survey is a registered service mark of WL, Gore & Associates, Inc. FORM 29R.1
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log '
‘\ 4. of 4
EVIDENCE OF LIQUID
_ HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER
M DATE/TIME DATE/TIME | HYDROCARBON ODOR (check one) COMMENTS
{Check as appropriate)
LPH | ODOR | NONE | YES | o _
127, | 179218 oz (225 [5-lb-v1, 0597 [0V G/ G = 3
128, | 179219 " /237 {5+ bis0 , N ~4
129 | 179220 ST6/2 85D |5-2101 01:67 fodlfgeso | —
130. | 179221 " T o8y 7 RS " -3
131. | 179222 OF0%7 A -2
132. | 179223 oNnNy | v —4
133, | 179224 85226 : — ~%
134. | 179225 o722 A =5
135. 179226 0740| 5-21-01¢B5 | N —
136. | 179227 . ’
137. | 179228
138, | 179220
135, | 17923p
140. | 17923
141, | 7093
142. | 179233
'mif
145, -
146. : T
147,
148,
149.
150.
151,
152.
153,
154,
155.
156.
157.
158.
159,
160.
161.
162.
163.
164.
.65,
~r166.
167,
’ 168.
GORE-SORBER @ Streening Survey is a repistered service mark of W.L. Gore & Associales, inc. FORM 29R.}
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DSS SITE 1094: RISK ASSESSMENT REPORT

I Site Description and History

Drain and Septic Systems (DSS) Site 1094, the Live Fire Range East Septic System at Sandia
National Laboratories/New Mexico (SNL/NM), is located in Lurance Canycn on federally owned
land controlled by Kirtland Air Force Base (KAFB) and permitied to the U.S. Department of
Energy (DOE). The active system consists of a 1,000-gallon septic tank connected to a
drainfield consisting of two 110-foot-long, parallel drain lines. Available information indicates
that the Live Fire Range support complex was built about 1983 (SNL/NM May 1983), and it is
assumed that the septic system was also constructed at that time. The system is still active.
Environmental concern about DSS Site 1094 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 possible COCs that may
have been released during facility operations.

The ground surface in the vicinity of the site is hummocky with a slight slope to the west. The
closest major drainage is the active channel of Arroyo del Coyote, located approximately 150
feet south of the site. No springs or perennial surface-water bodies are located within 3 miles
of the site. Average annual rainfall in the SNL/NM and KAFB area, as measured at
Albuguerque International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the
vicinity of the site is minor because the hummocky surface retards runoff. 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 (SNL/NM March 1996). Most of the area immediately surrounding
DSS Site 1094 is unpaved with some native vegetation, and no storm sewers are used to direct
surface water away from the site.

DSS Site 1094 lies at an average elevation of approximately 5,995 feet above mean sea level.
The groundwater beneath the site probably occurs in uncenfined conditions in the fractured
Precambrian bedrock. As measured in the nearest groundwater monitoring well, CYN-MW5,
approximately 1,900 feet to the southwest, depth to groundwater is approximately 107 feet
below ground surface (bgs). Groundwater flow is thought to be generally to the west in the
Lurance Canyon area (SNL/NM November 2001a). The nearest production well is KAFB-11,
approximately 4.9 miles northwest of the site.

H. BData Quality Objectives

The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for
Characterizing and Assessing Patential Releases o the Enviranment From Septic and Other
Miscellaneous Drain Systems at Sandia Nationai Laboratories/New Mexico™ (SNL/NM October
1999) and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001b) 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)

ALIO-05/WPISNLD5:Rs5750.doc C-1 840857.03.01 098/13/05 5:23 PM
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requirements necessary for producing defensible analytical data suitable for risk assessment
purposes. The sampling conducted at this site was designed to:

¢ Determine whether hazardous waste or hazardous constituents were released at the site.
s 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 1094 was effluent discharged to the environment from
the drainfield at this site.

Table 1
Summary of Sampling Performed to Meet Data Quality Objectives
Number of Sample Sampling
DSS Site 1094 Potential COC Sampling Density Location
Sampling Area Source Locations (samples/acre) Rationale
Soil beneath the | Effluent discharged 3 NA Evaluate potential
septic system to the environment CQOC releases to
drainfield from the drainfield the environment
from effluent
discharged from
the drainfield
COC = Constituent of concern.
DSS = Drain and Septic Systems.
NA = Not Applicable.

Using a Geoprobe™, the soil samples were collected from two 3- or 4-foot-long sampling
intervals at three borehole locations at DSS Site 1094. Drainfield sampling intervals started at 7
and 12 feet bgs for the 1999 sampling and at 7, 11, 12, 17, or 22 feet bgs during the 2005
resampling for volatile organic compounds {(VOCs). The soil samples were collected in
accordance with the procedures described in the SAP (SNL/NM October 1999) and FIP
{SNL/NM November 2001b). Table 2 summarizes the types of confirmatory and QA/QC
samples collected at the site and the laboratories that performed the analyses.

The soit samples were analyzed for 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.). Table 3 summarizes the analytical methods and the data quality
requirements from the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001b).
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Table 3
Summary of Data Quality Requirements for DSS Site 1094

Analytical
Method? Data Quality Level GEL

VOCs Defensible 10
EPA Method 8260
SVOCs Defensible 6
EPA Method 8270
PCBs Defensible 6
EPA Method 8082
HE Compounds Defensible 6
EPA Method 8330
RCRA Metals Defensible 6
EPA Method 6000/7000
Hexavalent Chromium Defensible 6
EPA Method 7196A
Total Cyanide Defensible 6
EPA Method 9012A
Gamma Spectroscopy Defensible 6
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 6
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/QC = Quality assurance/quality control.

RCRA = Resource Conservation and Recovery Act.
SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.

QA/QC samples were collected during the 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), one field duplicate (for VOCs only), and one set of equipment
blanks. No significant QA/QC problems were identified in the QA/QC samples.

All of the soil sample results were verified/validated by SNL/NM according to “Verification and
Validation of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03,
Rev. 0 (SNL/NM July 1994), SNL/NM ER Prgject “Data Validation Procedure for Chemical and
Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM December
1999}, or “Data Validation Procedure for Chemical and Radiochemical Data,” AOP 00-03,

Rev. 01 (SNL/NM December 2003). The data validation reports are presented in the
associated DSS Site 1094 request for a determination of Corrective Action Complete (CAC)
without controls. The reviews confirmed that the analytical data are defensible and therefore

AL/Q-05AWP/SNLO5:Rs5750.doc C-4 840857.03.01 D9/13/05 65:23 PM
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acceptable for use in the request for a determination of CAC without controls. Therefore, the
DQOs have been fulfilled.

I. Determination of Nature, Rate, and Extent of Contamination

HI.1 introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1094
is based upon an initial conceptual model validated with confirmatory sampling at the site. The
initial conceptual model was developed from archival site research, site inspections, soil
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP {SNL/NM October
1999} and FIP (SNL/NM November 2001b) identified the sample locations, sample density,
sample depth, and analytical requirements. The sample data were subsequently used to
develop the finai conceptuai site model for DSS Site 1094, which is presented in Chapter 4.0 of
the associated request for a determination of CAC without controls. The guality of the data
specifically used to determine the nature, migration rate, and extent of contamination is
described in the following sections.

Hi.2 Nature of Contamination

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

Site 1094 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 1094.

.3 Rate of Contaminant Migration

The septic system at DSS Site 1094 is still active. 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 drainfield.
Analytical data generated from the soil sampling conducted at the site are adequate to
characterize the rate of COC migration at DSS Site 1094 up to the date of sampling in April
2005.

Hi.4 Extent of Contamination

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

The soil samples were collected at sampling depths starting at 7, 11, 12, 17, and 22 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

ALO-D5WP/SNLOSRs5750.doc C-5 840857.03.01 09M3/05 5:23 PM
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sampling procedure was required by New Mexico Environment Department (NMED) reguiators .
and has been used at numerous DSS-type sites at SNL/NM. The soil samples are considered

to be representative of the soil potentially contaminated with the COCs at this site and are

sufficient to determine the verlical extent, if any, of COCs.

V. Comparison of COCs to Background Levels

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

Site 1094 request for a determination of CAC without controls describes the identification of
COCs and the sampling that was conducted in order to determine the concentration levels of
those COCs across the site. Generally, COCs evaluated in this risk assessment include all
detected organic and all inorganic and radiological COCs for which samples were analyzed.
When the detection limit of an organic compound is too high (i.e., could possibly cause an
adverse effect to human health or the environment), the compound is retained. Nondetected
organic compounds not inciuded 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 caiculation uses only the maximum concentration
value of each COC found for the entire site. The SNLL/NM maximum background concentration
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1094. All samples were collected from depths of 5 feet bgs
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values (Dinwiddie September 1997).
Section VI.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1094 were to the subsurface soil resulting from the
discharge of effluents from the Live Fire Range east septic system. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point; however, because the
discharge was to subsurface soil, none of these mechanisms are considered to be of potential
significance as transport mechanisms at this site. Infiltration of precipitation is essentially
nonexistent at DSS Site 1094, as virtually all of the moisture either drains away from the site or
evaporates. Because groundwater at this site is approximately 107 feet bgs, the potential

for COCs to reach groundwater through the unsaturated zone above the water table is
extremely low.

The COCs at DSS Site 1094 include both inorganic and organic constituents. The inorganic
COCs include both radiclogical and nonradiological analytes. With the exception of cyanide,
the inorganic COCs are elemental in form and are not considered to be degradable.
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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
sail biota. Radiological COCs will undergo decay {0 stable isctopes 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 are expected to result in significant losses or transformations of the inorganic
COCs.

The arganic COCs at DSS Site 1094 are limited to VOCs. Organic COCs may be degraded
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes
chemical transformations in water and may occur in the soil solution. Biotransformation

(i.e., transformation caused by plants, animals, and microorganisms) may occur; however,
biological activity may be limited by the arid environment at this site. Because of the depth of
the COCs in the soil, the loss of VOCs through volatilization is expected to be minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1094. The
COCs at this site include both radiological and nonradiological inorganic analytes as well as
organic analytes. Wind, surface water, and biota are considered to be of low significance as
potential transport mechanisms at this site. Significant leaching into the subsurface soil is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
transformation of COCs is Jow, 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 1094
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

Vi1 Introduction

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

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

Step2.  Potential pathways are identified by which a representative population might be exposed to
the COCs. ,
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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 SNL/NM maximum background
screening value. COCs that are not eliminated during the first screening procedure are
carried forward in the risk assessment process.

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

Step 5.  Potential toxicity effects (specified as a hazard index [HI}) and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological COCs,
the incremental total effective dose equivalent (TEDE) and estimated incremental cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction applies only when a
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 1o 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.

VI.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1094.
Section I} presents a comparison of resuits to DQOs. Section Il discusses the nature, rate,
and extent of contamination.

VI3 Step 2. Pathway |dentification

DSS Site 1094 has been designated with a future land-use scenario of recreational (DOE et al.
October 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 nonradiclogical and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS
Site 1094 is approximately 107 feet bgs. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the recreational or residential land-use scenarios.

Figure 1 shows the conceptual site model flow diagram for DSS Site 1094.

Pathway Identification

Nonradiological Constituents Radiological Constituents
Soil ingestion Sail ingestion
Inhatation (dust and volatiles) Inhatation (dust)
Dermal contact Direct gamma
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Vi4 Step 3. Background Screening Procedure

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

V9141 Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration
was selected to provide the background screen in Table 4 and used to calculate risk atiributable
to background in Section VI.6.2. Only the COCs that were detected above the corresponding
SNL/NM maximum background screening levels or that do not have either a quantifiable or
calculated background screening level are considered in further risk assessment analyses.

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

Vi.4.2 Results

Tables 4 and 5 show the DSS Site 1094 maximum COC concentrations that were compared to
the SNL/NM 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 the background screening value. Two constituents do not have
quantified background screening concentrations; therefore it is unknown whether these COCs
exceed background. Two constituents are organic compounds that do not have corresponding
background screening values.

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than the
background screening level.

VL5 Step 4. Identification of Toxicological Parameters

Tables 7 (nonradiological) and 8 (radiological) list 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 2004a), the “Technical Background Document for Development of Soil
Screening Levels, Revision 2” (NMED February 2004), and EPA Region 6 (EPA 2004b). Dose
conversion factors (DCFs) used in determining the excess TEDE values for radiological COCs
for the individual pathways are the default values provided in the RESRAD computer code {Yu
et al. 1993a) as developed in the following documents:
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Table 8

9/13/2005

Radiological Toxicological Parameter Values for DSS Site 1094 COCs
Obtained from RESRAD Risk Coefficients?

SFq SFinh SFey
cocC {1/pCi) {1/pCi) {g/pCi-yr) Cancer Class®
U-235 4.70E-11 1.30E-08 2.70E-07 A

#Yu et al. 1993a.
PEPA 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 nat been observed and documented.

1/pCi = One per picocurie.

CocC = Constituent of concern.

DSS = Drain and Septic Systems.

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

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

SF, = Oral (ingestion) slope factor.

V1.6

¢ 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 Extemal Exposure to Photon Emitters in Soil”
(Kocher 1983) and in ANL/EAIS-8, “Data Collection Handbook to Support
Modeling the Impacts of Radioactive Material in Soil” (Yu et al. 1993b).

Step 5. Exposure Assessment and Risk Characterization

Section VI1.6.1 describes the exposure assessment for this risk assessment. Section VI1.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for the recreational and residential land-use
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the
background-adjusted radiological COC for both the recreational and residential land-use

scenarios.
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VI.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 recreational 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
February 2004), 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 COC, 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 recreational, risk and TEDE values for a residential land-use scenario are also
presented.

Vi6.2 Risk Characterization

Table 9 shows an Hi of 0.00 for the DSS Site 1094 nonradiological COCs and an estimated
excess cancer risk of 3E-11 for the designated recreational land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 10 shows an Hl of 0.00 and no guantified estimated excess
cancer risk for the DSS Site 1094 associated background constituents under the designated
recreational land-use scenario. '

For the radiological COC, contributicn from the direct gamma exposure pathway is included.
For the recreational land-use scenario, a TEDE was calculated that results in an incremental
TEDE of 1.9E-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 1997a), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (recreational in this
case); the calculated dose value for DSS Site 1094 for the recreational land-use scenario is welt
below this guideline. The estimated excess cancer risk is 1.6E-8.

For nonradiological COCs under the residential land-use scenario, the Hl is 0.00 with an
estimated excess cancer risk of 7E-10 (Table 9). The numbers in the table include exposure
from soil ingestion, dermat 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 Albuguergue, New Mexico, to be eroded
and for dust to be present in predominantly residential areas. Because of the nature of the
local soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows an
Hi of 0.00 and no quantified estimated excess cancer risk for the DSS Site 1094 associated
background constituents under the residential land-use scenario.

For the radiological COC, the incremental TEDE for the residential land-use scenario is
4.8E-3 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutionai controls (residential land use in this case);
the calculated dose value for DSS Site 1094 for the residential land-use scenario is well below
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Table 9
Risk Assessment Values for DSS Site 1094 Nonradiological COCs

Recreational Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Inaorganic
Chromium VI 0.158 J4 0.00 3E-11 0.00 7E-10
Cyanide 0.0895P 0.00 - 0.00 -
Silver 0.602 J 0.00 - 0.00 -
Organic
Toluene 0.00663 0.00 — 0.00 -
Total xylenes 0.00129 0.00 - 0.00 -
Total | 0.00 | 311 [ o000 [  7E-10

3EPA 1980.
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum
detected concentration).

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
Risk Assessment Values for DSS Site 1094 Nonradiological Background Constituents
Recreational Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer

COC {mg/kg) Index ___Risk Index Risk
Chromium NC - - - —
Cyanide NC - - - -
Silver <1 - - — —
Total : 0.00 - I 000 —

aDinwiddie September 1997, Canyons Stuﬂy Group.

PEPA 1089.
cocC
DSS
EPA

= Constituent of concern.
= Drain and Septic Systems,
= U.S. Environmental Protection Agency.

mg/kg = Milligram(s) per kilogram.
NC = Not calculated.
- = Information not quantified.
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this guideline. Consequently, DSS Site 1094 is eligible for unrestricted radiological release as
the residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the
on-site receptor. The estimated excess cancer risk is 4.6E-8. 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 [Comprehensive Environmental
Response, Compensation, and Liability Act] Sites with Radioactive Contamination” {EPA
1997a). This summation is tabulated in Section VI.9.

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines

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

For the nonradiclogical COCs under the recreational land-use scenario, the Hl is 0.00 (less
than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess
cancer risk is 3E-11. NMED guidance stales that cumulative excess lifetime cancer risk must
be less than 1E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the
suggested acceptable risk value. This assessment also determines risks considering
background concentrations of the potential nonradiological COCs for both the recreational and
residential land-use scenarios. Assuming the recreational land-use scenario, there is no
quantifiable 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 of 0.00. The incremental Hl is 0.00 and the estimated incremental
excess cancer risk is 2.72E-11 for the recreational land-use scenario. These incremental risk
calculations indicate insignificant risk to human health from nonradiological COCs under a
recreational land-use scenario.

For the radiological COC under the recreational land-use scenario, the incremental TEDE is
1.9E-3 mrem/yr, which is significantly lower than the EPA’s numerical guideline of 15 mrem/yr
(EPA 1997a). The estimated incremental excess cancer risk is 1.6E-8.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00,
which is below numerical guidance. The estimated excess cancer risk is 7E-10. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk
value. The incremental HI is 0.00 and the estimated incremental excess cancer risk is
7.31E-10 for the residential land-use scenario. These incremental risk calculations indicate
insignificant risk to human health from nonradiological COCs under the residential land-use
scenario.

The incremental TEDE for a residential land-use scenario from the radiological component is
4.8E-3 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM “RESRAD Input Parameter Assumptions and Justification” (SNL/NM
February 1998). The estimated incremental excess cancer risk is 4.6E-8.
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V5.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1094 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was implemented in accordance with the SAP {(SNL/NM October 1999) and FiP
{(SNL/NM November 2001b). The DQOs contained in these two documents are appropriate for
use in risk assessments. The data from soil samples collected at effluent release points are
representative of potential COC releases to the site. The analytical requirements and results
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM
procedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS Site 1094.

Because of the location, history of the site, and future land use (DOE et al. October 1995),
there is low uncertainty in the land-use scenario and the potentially affected populations that
were considered in performing the risk assessment analysis. Based upon the COCs found in
the near-surface soil and the location and physical characteristics of the site, there is little
uncertainty in the exposure pathways relevant to the analysis.

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

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2004a),
EPA Region 6 {EPA 2004b), and the "Technical Background Document for Development of Soil
Screening Levels, Revision 2" (NMED February 2004). Where values are not provided,
information is not available from the Health Effects Assessment Summary Tables (HEAST)
(EPA 1997b}, IRIS (EPA 2004a), “Technical Background Document for Development of Scil
Screening Levels, Revision 2" (NMED February 2004), Risk Assessment Information System
(ORNL 2003), or EPA regions {EPA 2004b, EPA 2002a, EPA 2002b}. 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 recreational 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 recreational and residential land-use scenarios are below
background and represent only a small fraction of the estimated 360 mrem/yr received by the
average U.S. 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 1094 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated recreational land-use scenario,
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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 sail
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways are applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiclogical COCs show that for the recreational 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-11; thus, excess cancer risk is also below the acceptable risk value provided
by the NMED for an recreational land-use scenario (Bearzi January 2001). The incremental Hi
is 0.00, and the estimated incremental excess cancer risk is 2.72E-11 for the recreational land-
use scenario. These incremental risk calculations indicate insignificant risk to human health for
the recreational land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the residential land-use scenario the Hi (0.00) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 7E-10.
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 Hl is 0.00 and the
estimated incremental excess cancer risk is 7.31E-10 for the residential land-use scenario.
These incremental risk calculations indicate insignificant risk to human health for the residential
fand-use scenario.

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are
much less than EPA guidance values. The estimated TEDE is 1.9E-3 mrem/yr for the
recreational land-use scenario, which is much lower than the EPA’s numerical guidance of

15 mrem/yr (EPA 1997a). The corresponding estimated incremental excess cancer risk value
is 1.6E-8 for the recreational land-use scenario. Furthermore, the incremental TEDE for the
residential land-use scenario that results fram a complete loss of institutional control is

4 8E-3 mrem/yr with an associated risk of 4.6E-8. The guideline for this scenario is 75 mrem/yr
(SNL/NM February 1998). Therefore, DSS Site 1094 is eligible for unrestricted radiological
release. -

The excess cancer risk from the nonradiological and radiclogical COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in OSWER Directive No. 9200.4-18 (EPA 1997a). The summation of the nonradiological
and radiologica!l carcinogenic risks is tabulated in Table 11.

Table 11
Summation of Incremental Nonradiological and Radiological Risks from
DSS Site 1094, Live Fire Range East Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Recreational 2.72E-11 1.6E-8 1.6E-8
Residential 7.31E-10 4.6E-8 4.6E-8

DSS = Drain and Septic Systems.
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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 recreational and residential land-use scenarios.

Vil Ecological Risk Assessment

Vi1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1094. 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 1897c¢). 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
bicaccumulation 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.

Vil.2 Scoping Aséessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent
1o, the site 1o 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 V!1.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecological impacts.

V.21 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1094 are located at depths of 5 feet bgs or
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs
are considered to be COPECs.

V2.2 Bioaccumulation

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

VIL.2.3 Fate and Transport Potential
The patential 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
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site. Degradation, transformation, and radiological decay of the COCs also are expected to be .
of low significance.

ViL2.4 Scoping Risk-Management Decision

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

Introduction

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

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

At SNL/NM, all SWMUSs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potentiat 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 siles to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
appraved for the specific SWMW/ACC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook. Future Use Management Area 1 (DOE et al. Oclober
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 {(DOE and USAF January
1996} Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational
future land use. The NMED has also requested that risk calculations be performed based upon
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in
this document.

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

» Ingestion of contaminated drinking water

s 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 corﬁpounds (vapor phase or particulate)

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

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

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

* Ingestion of contaminated fish and shellfish

* Ingestion of contaminated fruits and vegetables

» |Ingestion of contaminated meat, eggs, and dairy praducts
* Ingestion of contaminated surface water while swimming
e Dermal cantact 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 Externat exposure to penetrating
radiation from ground surfaces penetrating radiation from radiation from ground surfaces
ground surfaces

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
maore 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 scenarias. 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
]I projects to compare environmental transport models.

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for
industrial, recreational, and residential land-use scenarios, based upon EPA and other
governmental agency guidance. The pathways and values for chemical contaminants are
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters
that are left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual {ANL 1993) or by directly
accessing the RESRAD websites at: htip://web.ead.anl.govfresrad/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)
= C x (CR x EFD/BW/AT) x Toxicity Effect (1)
where;

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

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

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or Hi)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
to the exposure guidelines 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 guantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of the quantitative estimate with the potentially
acceptable risk of 1E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the Hl) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparisen of this quantitative estimate with the EPA standard Hi of unity (1). The evaluation
of the health hazard from radiocactive compounds produces a quantitative estimate of doses
resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented for illustration purposes 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

L
BW = AT
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where:

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

IR Ingestion rate {mg soil/day)

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

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

IS

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, *]R*EF*ED*(%,FOV%PEF)
BW # AT

S

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

C, Chemical concentration in soil (mg/kg)

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

EF = Exposure fregquency (days/year)

ED = Exposure duration (years)

VF = soil-to-air volatilization factor (m3kg)

PEF = particulate emission factor (m3/kg)

BW = Body weight (kg)

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

Soil Dermal Contact

where;

D = C, *CF*54% AF % ABS ¥ EFF * ED
* BW * AT

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

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

CF = Conversion facter {1E-6 kg/mg)

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

ABS = Absorption factor (unitless)

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

Groundwater Ingestion

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

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

where:

I, = Intake of contaminant from water ingestion (mg/kg/day)

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

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

Groundwater Inhalation

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

C,*K=*IR *EF xED

BW * AT
where:

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

w

C,, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 L/m?3)

IR, = Inhalation rate (m%¥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-% and with a
molecular weight of 200 grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for nonradiclogical and radiological COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses 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

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

Parameter Industrial Recreational | Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency (dayiyr) 25030 52 wkiyry2b 35020
Exposure Duration {yr) 263.bc 30akc 30abc
70abc 70 Adulia.bc 70 Adultabc
Body Weight {kg) 15 Childa.b:c 15 Childabec
Averaging Time {days)
for Carcinogenic Compounds 25,5500 25,5502 25,5500
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,9502 10,950 a0
(= ED x 365 day/yr}
Soil Ingestion Pathway
ingestion Rate {mg/day) 10020 200 Childab 200 Child 2
100 Adunab 100 Adultab
Inhalation Pathway
15 Child? 10 Child?
Inhalation Rate {m3/day) 2020 30 Adulta 20 Adult?
Volatilization Factor (m?kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3kg) 1.36E99 1.36E9? 1.36E92
Water Ingestion Pathway
2.4 2.42 2.4
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Child? 0.2 Child?
Skin Adherence Factor (mg/cm?) Q.22 0.07 Aduli? 0.07 Adult?
Exposed Surface Area for Soil/Dust 2,800 Child= 2,800 Childa
(cmZ/day) 3,3002 5,700 Adult? 5,700 Aduli?

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

aTechnical Background Document for Development of Soll Screening Levels (NMED December 2000).
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
SExposure 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 ] Residentiat
General Exposure Parameters
8 hriday for

Exposure Frequency 250 dayfyr 4 hriwk for 52 wk/yr 365 dayfyr

Exposure Duration {yr) 253k 30ab 302.b

Body Weight (kg) 70 Adulpb 70 Aduitab 70 Aduliab
Soil Ingestion Pathway

Ingestion Rate 100 mg/day*© 100 mg/day® 100 mg/day®

Averaging Time {days)

(= 30 yr x 365 dayfyr) 10,9504 10,8504 10,9504

Inhalation Pathway

Inhalation Rate (m3/yr) 7,3004d.e 10,950¢ 7,300d.e

Mass Loading for Inhalation g/m3 1.36 E-pd 1.3 E-5¢ 1.36 E-54
Food ingestion Pathway

Ingestion Rate, Leafy Vegetables

kglyr) NA NA 16.5¢

Ingestion Rats, Fruits, Non-Leafy

Vegetables & Grain (kg/yr) NA NA 101.8°

Fraction Ingested NA NA 0.250¢

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

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

eSNL/NM (February 1998).

EPA = U.S. Environmental Protection Agency.

g = Gram(s)

hr  =Hour(s).

kg = Kiogram(s).

m = Meter(s).

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

yr = Year(s).
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