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Sandia
National
Laboratories

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

Recommended Future Land Use

* Recreational land use was established for AOC 1094.
+ Industrial land use was established for AOCs 1090, 1095, 1114, 1115, 1116, and 1117.

Investigations

Site Histories A backhoe was used to positively locate buried components (drainfield drain lines, drywells, and seepage

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

Site Name

Location

Year Drain
Year or Septic

Building and System

System Built |Abandoned

Year(s) Septic Tank
and/or Seepage Pits
Backfilled

Bldg 6721
Septic System

TA-II1

1959 1991

Late 1990s

Live Fire
Range East
Septic System

Lurance
Canyon

Unknown Unit is active

Septic system is still in
use

Bldg 9938
Seepage Pit Field

Coyote Test

1971 Unknown

2005

Bldg 9978
Drywell Field

Coyote Test

1971 Unit is active

No septic tank or
seepage pit at this site

Former Offices
Septic System

Solar Tower
Complex

1976 1979

2005

Bldg 9981A
Seepage Pit

Solar Tower
Complex

1981 Unit is active

Seepage pit is still in
use

Bldg 9982
Drywell

Solar Tower
Complex

1980 1990s

No septic tank or
seepage pit at this site

Depth to Groundwater

Depth to the regional aguifer at these seven AOCs is as follows:

AOC
Number

Site Name

Location

Groundwater

Depth (ft bgs)

1090

Bldg 6721 Septic System

TA-III

473

1094

Live Fire Range East Septic

System

Lurance Canyon

107

1095

Bldg 9938 Seepage Pit

Coyote Test Field

300

1114

Bldg 9978 Drywell

Coyote Test Field

4]

1115

Former Offices Septic
System

Solar Tower
Complex

150

1116

Bldg 9981A Seepage Pit

Solar Tower
Complex

150

1117

Bldg 9982 Drywell

Solar Tower
Complex

150

Constituents of Concern.

L R )

VOCs

SVOCs

PCBs

PCBs

HE Compounds
Metals

Cyanide
Radionuclides

pits) so that locations for soil-vapor samplers and soil borings could be selected.

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.

Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to
determine if COCs were released to the environment from drain systems.

The years that site-specific characterization activities were conducted and soil sampling
depths at each of these seven AOC sites are as follows:

‘ Buried
Comp Soil Sampling
Beneath
Drainlines,
Seepage Pits,
Drywells

(Drain Lines,
Drywells)
Site Located With
Name a Backhoe
Bldg 6721
Septic 2002
System
Live Fire

Passive
Soil-Vapor
Sampling |

Type{s) of Drain System
and Soil Sampling
Depths (ft bgs)

Drainfield 4,9

2002, 2005

Drainfield:
Range
Borehole 1: 7, 12
” y
oAt 1999.2005 | Borehole 2: 7, 12, 17, 22

Septic Borehole 3: 7, 11, 17,22
System

Bldg 9938
Seepage
Pit

Bldg 9978
Drywell
Former
Offices
Septic
System
Bldg

9981 A
Seepage
Pit

Bldg 9982
Drywell

Seepage Pit: 85, 9.5

Drywell: 6,11

Drainfield: 5, 10, 15, 20

Seepage Pit:
Boreholes 1 & 3. 8,13
Borehole 2: 8, 13.5

1999, 2005

1999, 2005 Drywell: 11, 16

Summary of Data Used for CAC Justification

Soil samples were analyzed at off-site laboratories for VOCs, SVOCs, PCBs, HE compounds, RCRA met-
als, chromium VI, cyanide, and gross alpha/beta activity, and at on- and off-site laboratories for radionu-
clides by gamma spectroscopy.

VOCs were detected at AOCs 1080, 1094, 1114, 1115, and 1116. PCBs were detected at AOC 1115.
Chromium VI was detected at AOCs 1094, 1095, 1115, 1116, and 1117. Cyanide was detected at AOCs
1095, 1114, and 1115. SVOCs were detected at AOCs 1090 and 1115; however, further investigation at
AQC 1090, indicated that ubiquitous or widespread SVOC contamination was not present.

Arsenic and barium were detected above background values at AOC 1090. Lead was detected above the
background value at AOC 1115, and silver was detected above the background value at AOC 1094. No
other metals were detected above background values.

U-235 was detected above the background activity at AOC 1090 and, although not detected, the MDA for
U-235 exceeded the background activity at all seven sites. U-238 was detected above the background
activity at AOC 1115, and Th-232 was detected slightly above the background activity at AOC 1116. Gross
beta activity was slightly above background activity at AOC 1090.

For six of the sites all of the confirmatory soil sample analytical results were used for characterizing that
site, for performing the risk screening assessment, and as justification for the CAC proposal. For AOC
1090, the 2005 SVOC results and the remainder of the non-SVOC 2002 analytical results were used for
characterizing the site, for performing the risk screening assessment, and as justification for the proposal
of CAC.

Results of Risk Analysis

*+ Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk

assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit
Modification Process."

Because COCs were present in concentrations greater than background-screening levels or because con-
stituents were present that did not have background-screening levels, it was necessary to perform risk
assessments for these all of these sites. The risk assessment analysis evaluated the potential for adverse
health effects for the residential land-use scenario.

The non-radiological total human health His for all seven sites are below NMED guidelines for a residential
land-use scenario.

For AOC 1090, the total estimated excess cancer risk is at the residential land-use scenario guideline.
However, the incremental excess cancer risk value for this site is below the NMED residential land-use
scenario guideline.

The incremental human health TEDEs for the industrial land-use scenario ranged from 7.2E-4 to 2.5E-2
mrem/yr at six of the sites; at AOC 1094, the incremental human health TEDE was 1.9E-3 mrem/yr for the
recreational land-use scenario. All of these incremental human health TEDEs are substantially below the
EPA numerical guideline of 15 mrem/yr. The incremental human health TEDE for the residential land-use
scenario for all the sites ranged from 4.8E-3 to 6.4E-2 mrem/yr, all of which are substantially below the
EPA numerical guideline of 75 mrem/yr. Therefore, all of these sites are eligible for unrestricted radiologi-
cal release.

Using the SNL predictive ecological risk methodology, it was concluded that there is not a complete ecolog-
ical pathway at six of the sites. Thus, a more detailed ecological risk assessment to predict the level of risk
was not deemed necessary for these sites. Ecological risk for the remaining site, AOC 1090, was predicted
to be low.

In conclusion, human health risks under a residential land-use scenario and ecological risks are acceptable
per NMED guidance. Thus, these sites are proposed for CAC without institutional controls.

The total Hls and excess cancer risk values for the nonradiological COCs at the seven
sites are as follows:

r Residential Land-Use Scenario
Site Total Hazard
Number Site Name Index

Excess Cancer Risk

1090 Bldg 6721 Septic System 0.28

1E-5° Total / 1.44E-6 Incremental
Live Fire Range East Septic
1094 System 0.00 7E-10 Total

1095 Bldg 9938 Seepage Pit 0.00 6E-10 Total

1114 Bldg 9978 Drywell 0.00 1E-10 Total

1115 Former Offices Septic System 0.00 7E-10 Total

1116 Bldg 9981A Seepage Pit 0.00 7E-10 Total

1117 Bldg 9982 Drywell 0.00 SE-10 Total

NMED Guidance <1 <|E-5

Value exceeds NMED guidance for residential land-use scenario; therefore, incremental values are shown.
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For More Information Contact

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

Mr. John Gould Telephone (505) 284-2478
Telephone (505) 845-6089
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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-AC04-94A1.85000.






National Nuclear Security Administration

o N, 8 Sandia Site Office
M VAv;ugi P.0. Box 5400
‘ Srevty A Albuguerque, New Mexico 87185-5400
APR T 2008

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,
1035, 1036, 1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September

Q 2004, Environmental Restoration Project at Sandia National Laboratories, New
Mexico, EPA ID 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,

T e

Patty Wagner
Manager

Enclosure

®



Mr. J. Bearzi )

cc wi enclosure:

W. Moats, NMED-HWE {via Certified Mait)
L. King, EPA, Regicn 8 (Via Certified Mail)
M. Gardipe, NNSA/SC/ERD

J. Volkerding, DOE-NMED-OB

cc w/o enclosure:

D. Pepe, NMED-OB

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

R. E. Fate, SNL, MS 108%
M. J. Davis, SNL, MS 1088
D. Stockham, SNL, MS 1087
+=kangkepf, SNL, MS 1087
P. Puissant, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141

APR

72008



Sandia National Laboratories

Drain and Septic Systems Project
Quality Control (QC) Report

April 2003

Volume 1 of 7
Master Index
and
Field Duplicate Relative Percent Difference Tables

Environmental
- Restoration
Project

United States Department of Energy
vSandia Site Office




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

In respense to the New Mexice Environmental Department (NMED) request for
supplemental informaticn dated January 14, 2005, the Sandia National Laboratories/New
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set

of laboratory analytical guality control (QC) documentation for approximately 1,200 soil
and assoclated field blank and duplicate samples collected at the SNL/’NM Drain and
Septic System (DSYS) sites from 1998 10 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 infoimaticn
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 laboratory 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 infegrity 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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GEL
ERCL
mg/kg
NC
ND
PCB
pCilg
RPD

RPSD
SVOC

4#akg
VOC

Acronym List

= General Engineering Laboratory.

= Environmental Restoration Chemistry Laboratory.

= milligram per kilogram.

= Not calculated for nondetected results.

= Not detected.

= Palychlorinated biphenyls.

= picocurie(s) per gram.

= Relative percent difference and is calculated as:

(Ix1 - x2] 7 {(x1 +x2)/2)) x 100.

Where:

x1 = concentration detected in the primary sample

x2 = concentration detected in the duplicate environmental sample.
= Radiation Protection and Sample Diagnostics Laboratory
= Semivolatile organic compounds.

= microgram per kilogram.

= Volatile Organic Compounds.



DSS Site 1117, Bldg. 9982 Drywell {Solar Tower Complex)
RPD’s Calculated for VOC Soil Sampies -
Collected in August 1999

Acetone NO ND
Benzana ND ND NG
Bromedichloromethans ND ND NG
Bromoform ND ND NC
2rompmiethane ND ND NC
2-Butarane 35 49 30.59
Carbon disulfide ND ND NC
Carbon tetrachioride WD ND NC
Chiorobenzene ND ND NC
Chlorogthane . ND ND NC
Chloroform ND - ND NC
Chioromethane ND ND NC
[Dibromochioromethane ND ND NG
1,1-Dichlcrosthane ND ND NC
1.2-Dichloroethane ND ND NC
1,1-Dichloroethene ND i ND NG
cis-1.2-Dichioroethens ND ND NC
trans-1,2-Dichicrcethens ND ND NC
1,2-Dichloropropane ND ND NG
cis-1,3-Dichloropropene ND ND _ NC
frans-1,3-Dichloroprepene ND ND NC
Ethyl benzeng ND . ND NC
2-Hexanone ND ND - NC
Methylene chloride 3.2 2 6.45
4-methyl-, 2-Pentanone ND ND NC
Styrene ND ND NG
1,1,2,2-Tefrachioroethane ND ND NC
Tetrachiorosthare ND ND NC
Tcluene - 3.3 4.3 26.32
1,1, 1-Trichloroethane s ND ND NC
1,1,2-Trichloroethane ND ND ) NC
Trichlorosthena ND ND NC
Vinyl acetate ND ND NC
Viny. chlorice ND ND NG
 Xylene ND ND NG

10f1



DSS Site 1117, Bldg. 9982 Drywell (Solar Tower Complex)
RPD’s Calculated for SVOC Soil Samples
Collected in August 1999

Paramet : B3RP,
Acenaphthene ND ND NG
Asenaphthylsne KD - ND NC
Anthracens ND ND NC
Benzo(a)anthracene ND ND NC
Benzo(@)pyrene : ND ND NG
Benzotbfluoranthene ND ND NC
Benzolghi)parylene ND . ND NC
Berzo(kjflun-anthene ND N NG
4-Bromophenyl phenyl ether ND ND NG
Butylbenzyl phthalate ND ND NC
(arbazole ND ND NG
4-Chlore-3-methyiphanol ND ND NG
4-Chlorobenizenamir:e ND ND NG
lbis(2-Chioroethoxy)methane ND ND NG
|bis(2-Chioroethyhether ND ‘ ND NG
bis-Chloroiscpropyl ether ND ND NC
2-Chloronaphthalene ND . ND NG
2.Chlorcphenoi N2 ~D NC
4-Chlorcphenyl phenyl ether ND ND NC
Chrysene ND . ND NC
m-,p-Cresol ND ND NG
c-Cresol ND ND NC
Ci-n-buty! phthalate ND ND . NC
Di-n-octy] phthalate ) ND ‘ ND NC
Dibanz{ahlanthracene ND ND NG
DibenzcFuran ND ' ND ) NG
1,2-Dichigrobenzene ND ' ND NC
1,3-Dichlorobenzene ND ‘ ND NC
1 4-Dichlargbenzene ) MD ND NC
3,3-Dichlorobenzidine ND - ND NC
2 A-Dichiorophenal D ND . NC
Diethylohithalata WD ND NG
2 A-Dimethylphenol ND ND NG
Dimethyinhthalate - MO ND NC
Dinitra-g-cresal ND NI NC
2 A-Dinjtrophanal ND . ND NG
2 4-Dinftrolofuare ND ND G
2,B-Dinitrotoluene ND : ND NG
1,2-Diphenylhydrazine ND ND NG
bis{Z-Ethylhexyliphthalate ND ND NC
Fiugrenthene ND ND NC
Fluorers . NE - ND NC
Hexachiorohenzene ND hND NC
Hexachlorobutadiene - : ND ND NG

1or2



DSS Site 1117, Bidg. 9982 Drywell (Solar Tower Complex)
RPD's Calculated for SVOC Soil Samples
Collected in August 1999

Hexachlorceyclopentadiene

Hexachloroethane ND - ND NC
Indeno(1,2,3-c,dypyrene ND ND NC
lsophorone ND ND NC
2-Methylnaphthalsne ND ND NC
Naphthalene ND ND NC
Nitro-benzene ND ND NC
2-Nitroaniline ND ND NC
3-Nitroanilineg ND ND NG
4-Nitroaniline ND ND NC
2-Nitrophenol ND ND NC
4-Nitrophenaol ) ] ND ND NC
n-Nitrosodiphenylamine ND ND NC
Penfachlorophenn) ND : ND NC
Phenanthrane ND 230 NC
Phenol ND ND NC
Pyrene ND 220 NC
1,2,4-Trichlorobenzene ND ND NC
2,4,5~Trichloraphenal : ND ND NC
2,4,6-Trichlorophenal ND ND NC

2of2



DSS Site 1117, Bidg. 9982 Dryweli (Solar Tower Complex)
RPD's Calculated for PCB Soil Samples
Collected in August 1999

Primary Sample {(GEL):

Par:

Arocior 1016 ND
Aroclor 1221 ND
Aroclor 1232 ND
Aroclor 1242 ND
Aroclor 1248 ND
Aroclor 1254 ND
Aroclor 1260 ND

1 of 1



0.

®.

DSS Site 1117, Bldg. 9982 Drywell {Solar Tower Complex)
RPD’s Calculated for High Explosives Soil Samples
Collected in August 1999

4-Amino-2 6-dinitrotoluene

NC

2-Aming-4 B-dinitrotoluene ND ND NC
1,3-Dinitrobenzens ND ND NC
2,4-Dinitrotoluene ND N NC
2,6-Dinifrotoluzne ND ND NC
HMX ND ND NG
Nitro-benzene ND ND NC
2-Nitrotoluene ND ND NC
3-Nitrotoluene ND ND NC
4-Nitrotoluene ND ND NC
RDX ND ND NC
Tetryl ND D NC
1,3,5-Trinitrobenzane ND ND NC
2,4,6-Trinitrotoluene ND ND NC

1 of 1

10of1



0

9.

DSS Site 1117, Bldg. 8982 Drywell (Solar Tower Complex)
RPD's Calculated for Metals Soil Samples

Collected in August 1999

Parameter

Arsenic 3.2 3.89 19.48
Barium 85.7 113 27.48
Cadmium ND ND NC
Chromium 3.84 4,75 21.19%
Lead 578 8.3 35.80
Mercury 0.00603 0.003 67.11
Selenium ND ND NG
Silver 0.474 0.492 3.73

Tof1 .




DSS Site 1117, Bldg. 9982 Drywell (Solar Tower Complex)
RPD's Calculated for Chromium VI Soil Samples
Collected in August 1999

Chromium (V1) 0.105 ND NC

1 of 1



DSS Site 1117, Bldg. 9982 Drywell (Solar Tower Complex)
RPD's Calculated for Cyanide Soil Samples
Collected in August 1999

NG

Cyanids, total ND | ND |

o

1 of 1 1 of1



DSS Site 1117, Bldg. 9982 Drywell (Solar Tower Complex)
RPD’s Calculated for Gamma Spectroscopy Soil Samples

Collected in August 1999

Cesium-137 ND ND

Thorium-232 0.698 0.794 12.87
Uranium-235 0.14 ND NC
Uranium-238 0.79 0.58 30.66

1 of 1




@®-

®.

DSS Site 1117, Bldg. 9982 Drywell (Solar Tower Complex)
RPD's Calculated for Gross Alpha/Beta Soil Samples

Collected in August 1999

Gross Alpha

Gross Beta

1 of 1
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. CASE NARRATIVE
RECORUCS CENTER/ for
ORIGINAL COPY Sandia National Laboratories

A omga RECEIVED

- 60
ARCD L 0CT 11 1999

Case No. 7223.230 SNL/SMC

October 1, 1999

Laboratory identification:

General Engineering Laboratories, Inc.

Mailing Address:

P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Deliverv and Shipping Address:

2040 Savage Road
Charleston, South Carolina 29407

. . 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 lst, 2nd and 7,1999. The samples armived at Geperal
Engineering Labcratories, Inc., (GEL) Charleston, Scuth Carolina on September 8, 1999,
for Environmental Analyses. Cooler clearance (screening, temperatute check, etc.) was
done upon login. The cooler arrived without any visible signs of tampering or breakage
and with custody seals intact. The samples were delivered with chain of custody
documentation and signatures.

The temperature of the samples was 4°C. The samples were screened according to
GEL Standard Operating Procedures (SOP} EPI SOP $-007 rev. 2 "The Receiving of
Radioactive Samples.” The samples were stored properly according to SW-846
procedures and GEL SOP.

. GENERAL ENGINEERING LABORATORIES
PO Box 30712« Charleston, SC 29417 = 2040 Savage Road « 29407
(803) 556-8171 « Fax (803) 766-1178

F .
l.’ Printec on 1eceked paper.



The samples were received as follows:

ARCOC SDGH# #of samples | Collection Date Date Rec’d by Lab
602820 9909228A 4 08/31/99 09/8/99
602817 0909228B 64 08/27,30,31/99 09/8/99

| 971 9/2/99

The laboratary received the following samples:

Laberatory ID

Description

602820:

9909228-01
9909228-02
9909228-03
9909228-04
602817:

9909228-05
9909228-06
9909228-07
9909228-G8
9909228-09
9909228-10
9909228-11
9909228-12
9909228-13
9909228-14
9909228-15
9909228-16
9909228-17
9909228-18
9909228-19
9909228-20
9309228-21
9909228.-22
9909228-23
9909228-24
9909228-25
9909228-26
9909228.27
9909228-28
9909228-29
9909228-30
9909228-31
9909228-32
9909228-33

050109-001 B9938-SP1-BH1-9.5-§
050109-003 B9938-SP1-BH1-9.5-S
050109-604 B9938-SP1-BH1-9.5-S
050110-065 B9938-SP1-BH1-9.5-TB

050049-001 SOLARDETOX-DF1-BH3-
050049-003 SOLARDETOX-DF1-BH3-
050049-004 SOLARDETOX-DF1-BH3-
050050-001 SOLARDETOX-DF1-BH3-
050050-003 SOLARDETOX-DF1-BH3-
050050-004 SOLADEXTOX-DF1-BH3-
050052-001 SOLARDETOX-DF1-BH2
050052-003 SOLARDETOX-DF1-BH2-
050052-004 SOLARDETOX-DF1-BH2-
050053-001 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
050053-004 SOLARDETOX-DF1-BH2-
050055-001 SOLARDETOX-DF1-BH1-
(50055-003 SOLARDETOX-DF1-BH1-
050055-004 SOLARDETOX-DF1-BH1-
050056-001 SOLARDETOX-DF1-BH1-
050056-003 SOLARDETOX-DF1-BH1-
050056-004 SOLARDETOX-DF1-BH1-
050057-001 SOLAR-9981A-SP1-BH1-
050057-003 SOLAR 9981A-SP1-BHI
050057-004 SOLAR 9981A-SP1-BH1
050058-001 SOLAR 9981A-SP1-BH1
050058-003 SOLAR 9981A-SP1-BH1
050058-004 SOLAR 9981A-SP1-BH1
050059-001 SOLAR 9982-DW1-BH1-
050059-003 SOLAR 9982-DW1-BH1-
050059-004 SOLAR %982-DW1-BH1-
050060-001 SOLAR 9982-DW1-BH1
050060-003 SOLAR 9982-DW1-BH1

GENERAL ENGINEERING LABORATOQRIES

PO Box 30712+ Charleston, SC 29417 » 2040 Suvage Road - 29407

(803) 556-8171 « Fax (803) 766-1178
ﬁ PPrinted on recyeled paper.



The laboratory received the following samnles:

Laboratory ID Descrintion

602817: }

9909228-34 050060-004 SOLAR 9982-DW1-BH1
9909228-35 050061-001 SCLAR 9982-DW1-BH1
9909228-36 050061-003 SOLAR 9982-DW1-BH1
9909228-37 050061-004 SOLAR 99382-DW1-BH1
9909228-38 050062-001 LFR-DF1-BH1.7-S
9909228-39 050062-003 LFR-DF1-BH1-7-S
99092238-40 050062-004 LFR-DF1-BHI1-7-S
9909228-41 050063-001 LFR-DF1-BH1-12-S
9909228-42 050063-003 LFR-DF1-BH1-12.8§
9909228-43 050063-004 LFR-DF1-BH1-12-S
9909228-44 050064-001 LFR-DF1-BH1-7-MS/MD
9909228-45 050064-003 LFR-DF1-BH1-7-MS/MD
990922846 050064-004 LFR-DF1-BH1-7-MS/MD
9950922847 0500565-001 LFR-DEF1-BH2-7-S
390922848 050065-003 LFR-DF1-BH2-7-S
9909228-49 050065-004 LER-DF1-BH2-7-S
9909223-50 650066-001 LFR-DF1-BH2-12-8
9909228-51 050066-003 LFR-DF1-BH2-12-§
9909228-52 050066-004 LFR-DF1-BH2-12-S
9909228-53 650067-001 LFR-DF1-BH3-7-S
9909228-54 050067-003 LFR-DF1-BH3-7.-5
9909228-55 050067-004 LFR-DF1-BH3-7-S
9909228-56 050068-001 LFR-DF1-BH3-12-§
9909228-57 050063-003 LFR-DF1-BH3-12-S
9969228-58 050068-004 LFR-DF1-BH3-12-S
9909228-59 050063-005 LFR-DF1-BH3-GS
9909228-60 050063006 LER-DF1-BH3-GRAB
9909228-61 050069-007 LER-DF1-BH3-RCRA
9909228-62 050069-008 LFR-DF1-BH3-SVOC
9909228-63 ~ 650069-009 LFR-DF1-BH23-HE
9909228-64 050069-010 LFR-DF1-BH2-CN
9909228-65 050069-011 LFR-DF1-BH3-CR6+
99(019228-66 050069-012 L¥R-DF1-BH3-PCB
9909228-67 050069013 LFR-DF1-BH3-EB
9909228-68 050069-014 LFR-DF1-BH3-TB

Case Narrative

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

GENERAL ENGINEERING LABORATORIES
PQ Box 30712« Charleston, SC 29417 + 2040 Savage Road » 29407
(803) 5356-8171 « Fux {803) 766-1178

F g A
h@ Pranted on rezyeled paper.



Internal Chain of Custodyv:

Custody was maintained for all samples.

Data Package:

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

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

administrative requirements.

/M, Edith M. Kent

Project Manager

fo:snls9805228

GENERAL ENGINEERING LABORATORIES
PO Box 30712+ Charleston, SC 29417 « 2040 Savage Road = 29407
(803) 556-8171» Fax (803) 766-1178
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CASE NARRATIVE
SNLS
SDG#992288-VOA.
Analysis by GC/MS

Sample Analysis;

The following samples were analyzed for Volatile Organic Compounds using the analytical protocol fom
EPA SW-846 Third Edition, Method 82604, Revision 1, September 1994:

Labaratory Number Sample Description

9909228-01 050109-001 B9938-SP1-BH1-5.5-8
9909228-05 050049-001 SCLARDETOX-DF1-BH3-
9900228-08 050050-001 SOLARDETOX-DFi-BH3-
9909223-11 050-052-001 SOLARDETOX-DF1-BH2
9909228-14 050053001 SOLARDETOX-DF1-BH2-
9900228-17 050055001 SOLARDETOX-DF1-BHI-
990922820 0500356-001 SOLARDETOX-DF1-BH1-
990922823 050057-CD1SOLAR-9931A-SP1-BH1-
990922826 050058-001 SOLAR 9981A-SP1-BH1
9909228-29 050059-601 SOLAR 9982-DWI-BH1-
990922832 050060-001 SOLAR 9982-DW1-BH1
9909228-33 050061-001 SOLAR 5982-DW1-BHL
§90§228-38 050062-001 LFR-DF1-BH1-7-3
2909228-41 050043-001 LFR-DF1-BH1-12-8
9905228-44 050064-081 LFR-DF1-BH1-7-MS/MD
9909222347 050065-001 LFR-DF1-BH2.7-8
9905228-50 050066-001 LFR-DF1-BHZ-{2-8
9905228-53 050067-001 LFR-DF1-BH3-7-S
9909228-56 050068-001 LFR-DF1-BH3-12-8
QCH46985 VHLKO1 (Blank)

QCs46986 VBLEKO1LCS (Lebotarory Control Sample)
QCH46987 050064-001MS (Matrix Spike)

QC546988 050064-001MSD (Matrix Spika Duplicate}
QCi46989 VBLEOZLCSD (Laberxtory Controf Sample Duplicate)
QC547238 VBLK0O2 (Blank)

QC647289 VBLK02LCS (Laboratory Control Sample)
QC647660 VBLKO03 (Blank)

QC647661 VBLKO3ILCS (Laboratery Contro| Sample)

System Conflguration:

The laboratory utilizes a variety of instrument configurations for volatile analyses. These agalyses are
accomplished using ome or more of the GC and MS couplings, as follows;

GO/MS Interince Purge and Trap-Concerirator /
Autosampler
5890 Series 1/ 3970 Jet Separator Tekmar 2000 } Archen
5890 Series I[ /5572 Direct 01 4560 / Archon
§890 Series /5973 Direct Tekmar 3000 / Precept
¥ SDG# 992288 - VOA
Page ! of 3

21,



6890 Series /5973 Direct Ol 4560 / DPM-16
6890 Series /5973 Direct Tekmar 2000 / Archon

Chromatogrzphic Column:

Chromatographic separation of volatile components is sccomplished through analysis on one or more of
the following columas:

J&EW1 DE - 624, 60 m x 0.32 mm, |.8um (identified by the J& W1 designation)
J&EWL: DE - 624, 75 m x 0.53 mm, 3 um (identified by the J& W2 desipnation)

Rix Rix Volatiles, 60 m x 0.53 mm, 1.5 wm (identified by the Rtx VOA designation)
J&EW3 DB-624, 60 m x 0.25 mm, 1.4 um (identified by the J& W3 desipnation)

Samples are prepared using Purge and Trap samplers containing the following P & T trap:

YOCARB 3000: Carbopack B/ Carboxen 1000 &1001

Instrument Configuration:

The sampies reparted in this SDG were analyzed on one or more of the following instrument systems
(instrument systems are identified by the instrument ID dasipnations listed below which can be found on
the Taw data or individual forst headers):

Instrument D System Configuration Chromatographic P&T
Colamn Trap
VOAL EP35890/HP5570 J&W2 VOCARB 3000
YOAZ HP6320/HPS973 I&EW3 YOCARB 3000
YOA4 HP5890/HP5972 Rix YOA VOCARB 3000
VOAS HP3820/HP5972 J&W3 VOCARB 3000
VOAT HPS850/MHP5972 Rix VOA VOCARB 3000
VQOAR HP&§820/HP5973 J&W3 VOCARB 3000
VOAY HP683)/HP597T3 J&EW3 Tepax/Silicagel/
Charcoal

Instrument Calibration:
The instrument was properly calibrated.

For a complete list of data files for the initial calibration, see the Calibration History Report.

Holding Times:

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

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

+ SDGH 992285 - VOA
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Internal Standards:

Iaternal Standard areas in all samples were within the required acczptance limits.

Blanks:

There were no target analytes detected in the method blanks abave the required repom'ng_ limit.

Spike Anajyses:

The metrix spike (MS) and matrix spike duplicate (M SD) were analyzzd on the following Sample Numbex:
9905223844 050064-001 LFR-DF1-BH1-7-MS/MD

Al apalytes in the MS and MSD were within the required acceptance limits for percent recovery.

All analytes in the MS/MSD set were within the required acceptance limits for relative percent difference.

Laboratory Coxtrol Samples:

All analytes in the laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) were
within the required acceptance limits for percent recovery.

All analytes in the LCS/LCSD ser were within the required acceptance limits for relative percent
difference.
Dilutions:

The samples in this SDG did not require diutions.

Non Conformance Reporis:

There were no Nenconformance Reports associated with this SDG.

General Comments:

Data files associated with both the initial calibration and continuing calibration check may have been
menually integrated to correct misidentification of peaks by the integration sofiware. Manual infegrations
are performed because of poor peak shapes exhibited by selzctive compounds at low concenfrations, cr as 2
result of overlapping reteation time windows of similar isomeric compounds contained on the extended
reporting list. If applicable, peak profiles for the affected compounds are contained in the Taw data section.

N [
The preceding narrative has been reviewed by:\pu:g\m h; _.'"\m,_ Date: " 0-34- 99
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CASE NARRATIVE
SNLS

SDG# 99228W-Y0A

Analysis by GC/MS

Sample Analysis:

The following samples were analyzed for Volatile (rganic Compounds using the analyticat protoce] from
EPA SW-246 Third Edition, Method 82604, Revision 1, September 1994:

Laboratory Number Sample Deseriptinn

$905228-04 050110-005 B5938-SP1-BH1-9.5-T

9909228-67 050069-013 LFR-DF1-BH3-EB

9909223-68 150069-014 LFR-DF1-BH3-TB

QC647130 VBLKO0ILCSD (Laboratory Control Sample Duplicate)
QCB47662 VBLXO0! (Blank)

QC647665 VBLKO1LCS (Laboratory Control Sample)

System ConBguration:

‘The Jaboratory wrilizes a variety of instrument confgurations for volatile analyses, These analyses are
accornplished using one or more of the GC and M5B couplings, as foilows;

GCMS Interface Purge and Trap-Concentrator /
Autosampler

5890 Seties I/ 5970 Jet Separator Telanar 20600 / Archon

5890 Series I/ 5972 Direct CI 4580 / Archon

6890 Series /3973 Direct Tekmar 3000 / Precept

6890 Series /5973 Direct CI 4560 / DPM-16

6890 Series /5973 Direct Tekmar 2000 / Archon

Chrematographic Column:

. Chromatographic separation of velatile components is accomplished through analysis on one or more of

the following colummmns;

J&EWI DB - 624, 60 m x 0.32 mm, 1.8um (identified by the J& W1 designaticn)
T&w2 DB - 624, 75 m x 0.53 mm, 3 um (identified by the J&W2 designarion)

Rix1 Rix Volatiies, 60 m x 0.53 mm, 1.5 um (identified by the Rx VOA designation)
J&W3 DB-624, 60 m x 025 mm, 1.4 um (ideatified by the J&W3 designation}
Samples are prepared using Purge and Trap samplers containing the fellowing P & T rep:

YOCARB 3000: Carbopack Bf Carboxen 1000 &1001

” SDG# 99228W - VOaA
Page 1 of 3
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Instrument Canflguration:

The samples reported in this SDG were analyzed on one or more of the following instrument systems
(instrument systems arc identified by the nstrument [D designations listed below which can be found on
the raw dara or individual form beaders):

Instrnment 1D System Coufiguration Chromatographic FP&T

Column Trap
YOAl HP5890/HP5570 J&W2 VOCARB 3000
voA2 HPE350/EP5373 J&W3 VOCARS 3000
VOA4 HP5890/HP5972 Rtx VOA VYOCARB 3000
VOAS HP5890/HP5972 J&W3 VOCARB 3000
VOAT : HP3890/HP5572 Rix YOA YOCARB 3000
VOAR HP5890/HP5373 J&W3 VOCARB 3000
YOAD HP68S0/HP5973 J&W3 Tenax/Silicagel/

Charceal
Instrument Calibration:

The instument was properly calibrated,

Far a2 complete list of data files for the initiai calibration, see the Calibration History Report.

Holding Time:

All samples were analyzed within the required holding time.

Surrogates:

Swmrrogate recoveries in all samples were within the required acceptance Fmits,

Internai Standards:

Toternal Standard areas in all samples were within the required acceptance limits,

Blanks:

There were no target analytes detected in the method blank above the required seporting limit.

Spike Analyses:

The analysis of a matrix spike (MS) and matrix spike duplicate (MSD) was not required for the samples in
this SDG.

+ SDG# 99228W - VOA
Page2of 3
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Laboratory Control Sawpples:

Alb analytes In the laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) wers
within the required accepiance limits for percent recovery,

Allanalytes in the LCS/LCSD set were within the required acceptance limits for relative percent
differance.
Dilutions:

Samples in this SDG did not require dilutions.

Non Conformance Reports:

There were no Nonconformance Reports associated with this SDG.

General Comments:

Data files associated with both the initial calibration and cogtinuing calibration check may have been
mermally integrated to correct misidentification of peaks by the imtegration software, Manual integrations
are performed because of poor peak shapes exhibited by selective compounds at low concentrations, or as a
result of overiapping retention time windows of similer isomeric compounds contained on the extended
reporting list. If applicable, peak profiles for the affected compounds are contained in the raw data section.

T
The preceding narrative has been reviewed by: ﬂ \m,. \A_‘, ‘\a{m Date;_\Q~CR-8
< SDG# 99228W - VOA
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QC Summary Report

Project Description: REP #AJ24804A
cc: SNLS00396 Lab. Sample ID: 9509228% Report Date:  Oclober 07, 1999 Page 10f33
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Amalyst Date  Time
Valatile Organics
QCo46985 BLANK 138044
1,1-Dichlorosthylenc U ND uplkg MAP 09/06/99 0500
Benzene U ND uglhkg
Chlorobenzene U ND wg/kg
Toluene U ND ughkg
Trichloroethylene U ND ughkg
#Bromeofluorobenzene 50.0 53 ug/kg 107 (73.0-129)
*Dibromofluoromethane - 500 49 wuglkg 974 (66.0-117.)
*Toluene-dg 50.0 50 ugkg 10 (73.0-122.)
1,1,1-Trichlorosthane U ND ugks
1,1.2.2-Terrachlorosthane U ND ughkg
s 1,1,2-Tdchlorosthane U ND ugkg
1,1-Dichloroethane U ND ugkg
I ,2-Dichloroethane U ND ugkg
1,2-Dichloropropane U ND ugkg
1,2-cis-Dichloroethylene U ND ughkg
1,2-trans-Dichloroethylene U ND ugkg
2-Butanone U ND ugkg
2-Hexanone U NI ugkg.
4-Melhyl-2-pentanone U ND ugks '
Acetons U ND ugkg
Bromoform U ND uegkg
Carbon Disulfide U ND upkg
Carbon Tetrachloride U ND ughkg
Chlorodibsromomethane U ND uwgkg
Chloroethane U ND ungkg
Chloroform U ND ugkg
Dichlorobrormomethane U ND ughkg
Ethylbenzene U ND ugkg
Methyl Bromide U ND ugke
Methyl Chloride U ND ughkg
Methylene Chioride U ND ugkg
Styrene U ND ugkg
Tetrachloroethylene § U ND ughkg
Yinyl Aceate U ND ugkg
Vinyl chloride U ND ugkg
Kylenes (TOTAL} U ND wghkg
cis-1,3-Dichloropropylene U ND ugike
trans-1,3-Dichleropropylene U ND ugkg
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QC Summary Report

Project Description: RFP #AJ2480A
ce: SNLSCQ3%6 Lab. Sample [D: 9903228% Report Dater  Oetober 07, 1999 Page 20§23
Sample/Parameter Type Batch  NOM Sample Qual QC Units RPD% REC% Range Analyst Date  Time
Q647128 BLANK 158072

1.1-Dichloroethylene U ND ugl MAP 09/10/93 0900
Benzene U ND ugl

Chlorobenzene U ND  ugl

Toluene U ND  ugl

Trichloroethylene U ND  ugl
*Bromofluorobenzene 500 58 ugd 118  (73.0-129,)
*Dibromoflucromethane 50.0 46 ug/l 1.3 (66.0-117)
*Toluenc-dg 50.0 51 ugd 103 (73.0-122)
1,1,1-Trichloroethans U ND  ugl g
1,1.2.2-Tetrachloroethane U ND  ugd

1,1,2-Trichloroethane U ND ugl

= 1,1-Dichloroethane U ND ug

1,2-Dichloroethane U ND gl

1,2-Dichloropropane U ND ugt

1,2-cis-Dichloroethylene U ND ugl

1,2-trans-Dichloroethylene U ND  ugl

2-Butanone U ND gl

2-Hexanone U ND gl

4-Methyl-2-pentanone U ND uph

Acetone U NP  ul

Bromoform U ND ugh

Carbon Disulfide U ND ugl

Carbon Tetrachloride U ND  ugh

Chlorodibromomethane U ND upgt

Chloroethane U ND wgl

Chloroform U NP uel

Dichlorobromomethane U ND  ugl

Ethylbenzene U No ugl

Methyl Bromide U ND  uel

Methy] Chloride U ND  upl

Methylene Chloride U ND  ugd

Styrene U ND u#l

Tetrachloroethylene U ND ugl

Vinyl Acetate U ND gl

Vinyl chlonide U ND  ugh

Xylenes (TOTAL) U ND ugl

cis-1,3-Dichloropropylene U KD  ugfl

Irans-1,3-Dichioropropylene U ND ugh

- QC647131 BLANK 158072
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QC Summary Report

Project Description: RFP#AJ2480A
¢e: §NLS00396 Lab, Sample [D: 99509228% Report Date: Octobet 07, 1999 Page 3 of 33
Sample/Parameter Type Batch NOM Sample Quali QC Units RPD% REC% Range Analyst Date  Time
1,1-Dichloroethylene U ND pgl MAP G9/10/99 1041
Benzgene U ND gl MAP 09/10/99 1041
Chlorobenzene U ND ugd
Toluene U ND ogl
Trichloroethylene U ND gl
*Bromofluorgbenzene 500 590 wpd 17T (73.0-129)
*Ditromoflaoromethane 500 450 ugl 305  (66.0-117)
*Toluenc-dB 500 510 upd 103 (73.0-122)
1,1, L-Trichloroethane U ND gl
1,1,2,2-Tetrachloroathane U ND gl
1,1,2-Trichloroethane U ND gl
1,!-Dichlorgethane U ND ugl
1,2-Dichloroethane U ND upft
1,2-Dichtoropropane U ND ugl
1,2-cis-Dichloroethylene U ND il
1,2-trans-Dichlaroethylene U ND  upl
2-Butanone U ND  pz
2-Hexanone U ND gl
4-Methyl-2-pentanone U ND gl
Acelone U ND  ugl
Bromoform U RD gl
Carbon Disulfide U ND ught
- Carbon Tetrachloride U ND ugh
Chlorodibromomethane U ND ugl
Chloroethane U ND ugl
Chloroform U ND gl
Dichlorobromomethane U ND  updl
Ethylbenzene U ND  upd
Methyl Bromide U NP upl
Methyl Chloride U ND ugl
Methylene Chleride U ND ugt
Styrene U ND  ughl
Tetrachlorosthylene U ND ugh
Vinyl Acetate U ND ugl
Viny! chloride U ND  ugd
Kylenes (TOTAL) U ND ugh
cis-1,3-Dichloropropylene U ND gt
trans-1,3-Dichloropropylene U ND  ugh
QCE47288 BLANK 158044
1,1-Dichloroethylene U NI ugkg MAF 09/10/99 0200
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QC Summary Report

Project Description: RFP #AJ2480A
cc: SNLS00326 Lab. Sample ID: 9909228% Report Date: Oclober 07, 1999 Page 40f33
Sample/Parameter Type Batech NOM Sample Qual QC TUnits RPD% REC% Range Analyst Date  Time
Benzene U ND ughkg MAP 09/10/39 0900
Chlorobenzene U ND ugkg
Toluene U ND ugkg
Trichloroethylene U ND ugkg
*Bramofluorobenzene 50.0 59 ughkg 118 (73.0-129.)
#Dibromefluoromethane 50.0 46 uglkg 913 (66.0-117)
*Tolvene-d8 50.0 51 ughkg 103 (73.0-122)
1,1,1-Trichloroethane U ND ugkg .
1,1,2,2-Tetrachlorcethane U ND ugkg
[,1,2-Trichloroethane U ND ughkg
1,1-Dichloroethane U ND ughkg
},2-Dichloroethane U ND ugkg
- 1,2-Dichloropropans U ND ugkg
1,2-cis-Dichloroethylene U ND upkg
1,2-trans-Dichloroethylene U ND ughkg
2-Butanone U ND ugkg
2-Hexanone U ND ughkg
4-Methyl-2-pentanone U ND ughkg
Acetone U ND vughkg
Bromoform U ND ugkg
Carbon Disuliide U ND ugkg
Carbon Tetrachloride U ND ughkg
Chlorodibromomethane U ND ughkg
Chlgroethane U ND ugkg
Chloroform U ND ugkg
Dichlorubromomethane U ND ugkg
Ethylbenzena U ND ugkg
Methy! Bromide U ND ughkg
Methy] Chloride U ND ugkg
Methylene Chloride U ND ugkg
Styrene U ND ugkg
Tewachlorocthylene U ND ugkg
Vinyl Acerate U ND ugkg
Vinyl chlorde U ND ughkg
Aylenes (TOTAL) U ND ughkg
cis-1,3-Dichloropropylene U ND ugkg
trans-1,3-Dichloropropylene U ND ughkg
Q647660 BLANK 158044
1,1-Dichloroethylene U ND upkg MAP 09/10/99 2228
Benzena U ND upkg
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QC Summary Report

Project Description: REP #AJ2480A
<c: SMLS00396 Lab. Sample ID: 9909228% Report Date:  October 07, 1999 Page Sof 33
Sample/Parameter Type Batch NOM Sample Qual QC DUnits RPD% REC% Range Analyst Date  Time

Chiorobenzene U ND ugkg MAP 09/10/99 2228
Toluene U ND ugkg

Trichloroethylene U ND ughkg
*Bromofluorobenzene 50.0 58 ugkg 116 (73.0-129))
*Dibromoefluoromethane 50.0 47 ugkg 935 (66.0-117)
*Toluene-d8 50.0 52 unglkg 105 (73.0-122)
1,1,1-Trichloroethane U ND ughkg

1,1,2,2-Tetrachloroethane U ND ugkg

1,1,2-Trichloroethans U ND ugkg

1,1-Dichloroethane U ND ughkg

I,2-Dichloraethane U ND ugkg

1,2-Dichlorapropane U ND ugkg

1,2-cis-Dichioroethylene U ND uogkg

1,2-trans-Dichloroethylens U ND ugkg

2-Butanonc U ND ughkg

2-Hexanone U ND ugkg

4-Methyl-2-pentanone U ND ugkg

Acetone U ND ughkg

Bromaofarm U ND ugkg

Carbon Disulfide U ND ugkg

Carbon Tetrachlaride U ND ugkg

Chlorodibromomethane U ND ugkg

Chleroethane U ND ugke

Chioroform U ND ugkg

Dichlorobromomethane U ND ugkg

Ethylbenzene U ND ugkg

Methyl Bromide U ND ug/kg

Methyl Chloride U ND ughkg

Methylene Chloride U ND ugkg

Styrene U ND ughkg

Tetrachloroethylene U ND ugkg

Viml Acetate U ND upkg

Vinyl chloride U ND ugkg

Xylenes (TOTAL) U ND ugkg

cis-1,3-Dichlaropropylene U ND ugfkg

trans-1,3-Dichloropropylene U ND ugfkg

QCB47662 BLANK 158072

1,1-Dichloroethylene U ND gl

Benzene U ND ugd

Chlorobenzene U ND ugd
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Project Description: RFP #AJ2480A

ce: SNLS00386

QC Summary Report

Lab. Sample ID: 9903228%

Report Date:  October 07, 1959

Sample/Parameter Type Batch NOM

Sample Qual QC Units RPD% REC%

Page 60f33

Range Analyst Date  Time

Toluene

Trichloroethylene

*Bromoflvorcbenzene 50,0
= Dibromoflucromethane S0.0
*Toluene-d8 50.0

1,1, 1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Djchloroethane
1,2-Drichloroethane
1,2-Dichloropropane
1.2-cis-Dichloroethylene
l.2-rans-Dichloroethylenes
2-Butanone

2-Hexanone
4-Metbyl-2-pentancne
Acetone

Bromoform

Carbon Disulfide

Carbon Tevachloride
Chlorodibromomethane
Chiorosthane

Chloroform
Dichlorobromomethane
Ethylbenzene

Methyl Bromide

Methyl Chleride
Methylene Chloride
Styrene

Tetrachl oroethylene

Vinyl Acetate

Vinyl chloride

Xylenes (TOTAL)
<is-1,3-Dichloropropylene
trans-1,3-Dichloropropylens

QC646986 LCS 158044
1,1-Dichlorazthylene 36.0
Benzene 50.0
Chlarobenzene 50.0
Toluene 500

u
U

cogagodegREeEd R ddddgdedddgd.de
BO55886565535555585656558335386685%

EE&R

ug/l
ug/
ug
ug/l
ugl
ugfi
ug/l
ugfl
ug/l
ugfl
ugl
ugh
uglt
ugfi
ugfl
ug/l
ug/l
ug/]
ug/l
ug/l
ag/l
ugll
g/l
gt
ugil
ugf
ugfl
ugfl
ug/l
ugl
ug/l
ugl
ugl
ugA
ug/l

ugfxg
ug/kg
ugrkg
ug/kg

116
93.5
105

104
85.5
92.8
81.0

(73.0-129.)
(66.0-117)
(73.0-122)

(70.0 - 144.)
(74.0-133)
(780-118)
(79.0-129.)

MAP 09/10/99 2228

MAP 09/09/9% 0748
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Project Description:

RFP #A124R0A

QC Summary Repon

ce: SNLS00396 Lab., Sample ID: 990%228% Report Date:  October 07, 1999 Page 70033
Sample/Parameter Type Batch  NOM Sample Qual QC Units RPDI% REC% Range Analyst Date  Time

Trichloroethylene 50.0 49 ughkg 983  (69.0-127) MAP 09/09/99 0748
*Bromafluorobenzene 50.0 38 uglkg 117 (73.0-129.)
*Dibromoflueromethane 50.0 49 ughkg 97.3  (66.0-117)

*Toluene-d8 0.0 50 ugfkg 100 (73.0-122)
Q647129 LCS 158072

1,1-Dichloroethylenc 500 54 upfl 108 (70.0-144) MAPO¥/10/99 0715

Benzene 500 51 ugl 102 {740-133)

Chlorobenzene 50,0 48  upd 959 780-118)

Teluene 500 49 gt 9756 (794-129)

Trichlomethylene 50.0 48 upfl 96.4  (69,0-127)
*Bromofluorobenzene 50,0 59 ot 113 (73.0-129)
*Dibromofluoromethane 50.¢ 45  upl 901 (66.0-117.

*Toluene-dB 50.0 50 ogl 101 (730-122)
QC64723% LCS 158044

1,1-Dichloreethylene 50.0 54 uglkg 108 (70.0-144))

Benzene 50.0 51 uglkg 102 (74.0-133)

Chlorobenzene 50,0 48 ugkg 959 (78.0-118)

Toluene 30.0 45 uagkeg 976  (79.0-129)

Trichlorpethylene 50.0 48 ugkg 6.4 (69.0-127)
*Bromofluorobenzene 30.0 59 ugke [1%  (73.0-129)
*Dibromofluoromelhane 50.0 45 ugkg 90.1 (66.0-117)

*Tolnene-d8 50.0 50 ugkg 101 (73.0-122)
Q647651 LCS 158044

1,1-Dichloroethylene 500 57 ughkg 114 (70.0-144,) MAP 09/10/5% 2010

Benzene 50.0 51 ugksg 101 (74.0-133)

Chlorobenzene 50.0 49 ugkg 984  {78.0-118)

Toluene 50,0 51 uglkg 101 (79.0-129)

Trichloroethylene 50.0 51 uvglkg 103 (69.0-127.)
*Bromofuorobenzene 50.0 59 ug/kg 118  (73.0-129.)
*Dibromofluorgmethane 50.0 48 ugfkg 95.6  (66.0-117.)

*Toluene-d8 500 53 ugkg 106 (33.0-122)
QCH47683 LCS 158072

1,1-Dichloroethylene 50.0 57  ugh 114 (70.0- 144)

Benzene 500 51 ugh 101 (74.0-133)

Chlorobenzene 50.0 49 gl 984  (78.0-118)

Toluene 500 S1 ugh 107 (75.0-129.)

Trichlorpethylens 50.0 51 ugh 103 (65.0-127)
*Bromofluorobenzene 500 59  ugl 118 (713.0-129.)
*Dibromofluoromethane 500 48 ugh 956 (66.0-117.

*Toluene-d8 50.0 53 upn 106 (73.0-122
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QC Summary Report

TPage Bof33

* represent a surrogate.

MAP 09/10/99 0746

MAP 05/10/99 2040

MAF 09/11/99 0337

MAP 09/11/99 0408

Project Description: RFP #A12480A
ec: SNLSGO396 Lab. Sample 1D: 9909228% Repott Date;  October 07, 1999
Sample/Parameter Type Baich NOM Sample Qual QC Units RPD% REC% Range Analyst Date  Time
QCo46982 LCSDUP 158044 )
1,1-Dichloroethylens 50.0 54.0 35 ugkg 3.07 111 (0.00-25.0)
Benzene 30.0 51.0 52 ugke 2.05 104 (000 -21.0)
Chlorobenzene 50.0 48.0 49 ughkg 250 984 (0.00-15.0)
Toluens 50.0 45.0 50 ughkg 3.33 101 (D.00-15.0)
Trichloroethylene 50.0 48.0 50 ugkg 3.80 160 (0.00-]8.0)
"~ *Bromofluorobenzene 50.0 60 ugksg 120 (73.0-129.)
*Dibromofluoromethane 50.0 45 ugks 90.3 (66.0-117.)
*Toluene-d8 50.0 52 uphkg 104 (73.0-122)
QC647130 LCSDUFP 158072
1,1-Dichloroethylene 50.0 540 58  ugl B.13 117 (0.00-33.0)
Benzene 50.0 51.0 52 ugh 1.85 103 (0.00-2%.0)
Chlorobenzene 50.0 48.0 51wl 6.06 102 (0.00-15.0)
Toluene 30.0 49.0 52 ugl 6.62 104 (0.00-21.0)
Trichloroethylene 50.0 48.0 52 ugl 7.40 104 (0.00-26.0)
*Bromoflworobenzene 500 57 ugll 114 (33.0-129)
*Dibromoflucromethane 50.0 47 g/l 942 (66.0-117)
*Toluenc-d8 50.0 53 ugl 107 (73.0-132)
QC546987 9909228-44MS 158044
1,1-Dichloroethylene 50.0 U ND 55 ugkg 110 (82.0-136.)
Benzene 30.0 U ND 50 uglkg 99.1 (85.0-126)
Chlorobenzene 50.0 U ND 46 ugkg 927 (70.0-115.)
Toluene 50.0 4.10 49 ugkg 807  (73.0-117)
Trichlorosthylenc 50.0 U ND 50 uglke 100 (70.0- 130,
¢Bromofluorobenzene 50.0 59 ug/kg 118 (73.0-129)
*Dibromofluoromethane 50.0 30 ugikg 99.2  (66.0-117)
¢Tolncne-d8 50.0 52 ugke 105 {73.0-122)
QC5469838 9905228-44MSD 158044
1,1-Dichloroethylene 50.0 U ND 56 ugkg 1.60 112 {0.00-30.0)
Benzene 50.0 U ND 50 wg/kg 1.18 100 {000 -30.0)
Chlorobenzenc 50.0 U ND 47 uglkg 1.88 94.5  {0.00-30.0)
Toluene S0.0 4,10 30 ugkg 295 924 {0.00-30.0)
Trichloroethylene 30.0 U ND 51 ugkp L.7¢6 102 (0.00-30.0)
*Bromofluorcbenzens 50.0 58 ughkg 117 (73.0-129)
=Dibromofluoromethane 50.0 49 uglkg 99.00  (66.0-117.)
*Toluenc-d3 50.0 52 ughg 105 (73.0-122)
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CASE NARRATIVE
SNLS
SDG 992288
Amnalysis 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, Revisicn 3,
December, 1996:

Laboratory Number Sample Description

9909228-02 050109-003 B9938-5P1-BH1-9.5-§
9909228-06 050049-003 SOLARDETOX-DF1-BH3-
9909228-0% 050050-003 SOLARDETOX-DFI-BH3-
9909228-12 050052-003 SOLARDETOX-DF1-BH2-
0909228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-18 050055-003 SOLARDETOX-DF1-BHI1-
9909228-21 050056-003 SOLARDETOX-DF1-BHI1-
8909228-24 050057-003 SOLAR 9981 A-SP1-BHI
9909228-27 050058-003 SOLAR 9981 A-SP1-BHI

§909228-30
9909228-33
5909228-36
$909228-39

9809228-42 050063-003 LFR-DF1-BH1-12-3
9003922845 050064-003 LFR-DF1-BH1-7-MS/MD
9909228-48 050065-003 LFR-DF1-BH2-7-5
5909228-51 050066-003 LFR-DF1-BH2-12-5
9909228-54 550067-003 LFR-DF1-BH3-7-8
9909228-57 050068-003 LFR-DF1-BH3-12-3
QC646867 SBLKO01 (Blank)
QC646868 SBLK01LCS (Laboratory Control Sample)
QC646865 SBLKO01LCSD (Lab Control Sample Duplicate)
QC646870 050064-003 LFR-DF1-BH1-7-MS/MDMS

‘ {Matrix Spike)
QC6446871 050064-003 LFR-DF1-BH1-7-MSMDMSD

(Matrix Spike Duplicate)

050059-003 SOLAR 9282-DW1-BH1-
050060-003 SOLAR 9982-DWI1-BH1
050061-003 SOLAR 9982-DW1-BH1
050062003 LFR-DF!-BH1-7-5

System Configuration:

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 3973 Mass
Selective Detector. The configuration is equipped with electronic pressure control. Al
MS interfaces are capillary direct.

< SDG 992288 - SVOA
Page 1 of 4
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Chromategraphic Column:

Chromatographic separation of semivolatile components is accomplished through
anaiysis on one or more of the following columns (all 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 0.18 um film):

J&W: DB - 5.625 (5%-Pheny}-methylpolysiloxane (identified by a DB-5.625
designation on quantitation reports and reconstructed jon
chromotograms)

J&WDB-3MS  Similar to 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-5MS3
designation)

Phenomenex: ZB-5 5% Phenyl Polysilaxane
JEWDB-5MS2  Similar to the J&W DB - 5.625 with low bieed charactedstics.

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

mstrument systems (instrument systems are identified by the instrument [D designations
listed below which can be found on the raw data or individual formn headers):

Instrument ID System Configuration Chromatographic Column
MSD2 HP6890/HP 5973 ZB-5
MSD4 HP6890/HP5573 ZB-5
MSD5 HP6850/HPS973 ZB-5
MSD7 HP63890/HP 5973 ZB-3
MSDS HP6890/HPS973 J&WDB-5MS2

Sample Preparation:

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

The instrument was properly calibrated.

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

. SDG 992285 - SVOA
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Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous
versions of EPA Methed 8270 (prior 10 8270C) listed N-Nitroso-diphenylamine as a
CCC. llowever, as stated in EPA Method §270C, Revision 3; December, 1996, Section
1.4.5, N-Nitroso-diphenylamine decomposes in the gas chromatographic inlet 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
IAsS SPECITE.

Holding Time:

All samples were analyzed within the required holding time.

Surrogates:

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

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

There were no target analytes detected in the method blank above the required acceptance
Yimit,

Spike Analyses:
The matrix spikes were analyzed on the following sample number:
990922845  (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 acceptence limit for relative
percent difference for the following analyte:

L-nitrpphenol.
Laboratory Control Sampies:

All apalyles in the [aporatory comrol sample and laboratory control sample duplicate
were within the required acceptance limits.

- SDG 992288 - SYOA
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All analytes in the laboratory control sample duplicate were within the required
acceplance limits for relative percent difference.

Dilutions:

None of the samples were diluted.

Nooconformance Reports:

There were no Nonconformance Reports associated with this SDG.

Manual Integrations:

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

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

The preceding narrative has been reviewed by it Poc” Duger ¥, 52 A9
s SDG 992285 - SVOA
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CASE NARRATIVE
SNLS
SDG 99228W
Analysis by GC/MS

Sample Analvsis:
The following samples were analyzed for semivolatile organic compounds using the

analytical protocol from EPA SW-846 Third Edition, Methed §270C, Revision 3,
December, 1995:

Laboratory Number Sample Description

9909228-62 050069-008 LFR-DF1-BH3-SVOC

QC647134 SBLKO01 (Blank)

QC647135 SBLKO1LCS (Laboratory Control Sample)
QC647136 SBLKO1LCSD (Lab Centrol Sample Duplicate)

System Configuration:

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass
Selective Detector. The configurarion is equipped with electronic pressure control. All
MS interfaces are capillary direct.

Chromatographiec Column:

Chromatographic separation of sernivolatile components is accomplished through
analysis on one or more of the following columns (all with dimensions of 30 meters x
0.25 mm ID and 0.25 um film except J& WDB-5MS2 which is 20 meters x 0.18 mm ID
and 0.18 um film):

J&EW: DB - 5.625 (5%-Phenyl}-methylpolysiloxane (identified by a DB-5.625
designaticn on quantitation reports and reconstructed ion
chromotograms)

JEWDB-5MS  Similar to the J&W DB - 5.625 with low bleed characteristics.

Alltech: EC-3 (SE-54) 5% Phenyl, 35% Methylpolysiloxane (identified by a
EC-3 designation}

HP: [P-3MS 5% Phenylmethylsiloxane (identified by a HP-5MS
designation)

Phenomenex:  ZB-3 5% Phenyl Polysiloxane
J&WDB-3MS2Z  Similar to the J&W DB - 3.625 with low bieed characteristics.

SDG 99228W - SV OA
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Instrument Configuration:

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

Instrument I System Configuration Chromatographic Column
MSD2 HP6890/HP3973 ZB-5
MSD4 HP6820/HP5975 ZB-5
MSD3 HP6890/HP5973 ZB-5
MSD7 HP6890/HPS973 ZB-5
MSED8 HP6890/HPS973 J&WDB-5MS2
Sample Preparation:

All samples were prepared in accordance with accepted procedures.
Instrument Calibration:
The instrument was properly calibrated.

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

Diphenylamine has now superseded N-Nitroso-diphenvlamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Caiibration 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-diphenylamine decomposes in the gas chromatographic inlet 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.

b SDG 99228W - SVOA
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Blanks:

There were no target analytes detected in the method blank above the required acceptance
limit.

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

2-chlorophenol; 1,4-dichlorobenzens; N-nitroso-di-n-propylamine; 1,2.4-
trichlorobenzene; 4-chloro-3-methyiphenol; acenaphthene and pentachlorophenol.

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

2-chlorophenol; 1,4-dichlorebenzene and pentachlorophenb].

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

Laboratory Control Samples:

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

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

Dilntions:

None of the samples were diluated.

Nonconformance Reports:

There were no nopconformance 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 integrarions were pertormed on samples, blanks or quality control samples
associated with this SDG. Cod M‘f o
o sluPA ) HQ,ULZ/
" SDG 99228W - 5v0A Ut L
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QC Summary Report

Time

Project Description; RFP #AJ2480A

cc: SNLS00296 Lab. Sample ID: 9909228% Report Date:  Oclober 07, 1999 Page 9033
Sample/Parameter Type Baich NOM Sample Qual QC Units RPD% REC% Range Analyst Date
Extractable Organics
QC546867 BLANK 1380]6

1,2,4-Trichlprobenzene U ND ugkg GWL 09/28/99 15534

{,4-Dichlorobenzenc U ND ugkg

2 4-Dinitrotoluene U ND ugkp

2-Chlorophenol U ND ughg

4-Nitrophenol U ND ughkg

4-chloro-3-methy] phenol U ND ugkg

Agcnaphihene U ND ughkg

N-Nitrosodipropylamine U ND ugkg

Pentachlorophenal U ND ugkg

FPhenol | U ND ugkg

Pyrepe U ND ugkg )

*#2.4,6-Tribromophenol 3330 1900 uglkp 561  (44.5-126)

*2-Fiuorubiphenyl 1670 1100 ugkg 653  (44.7-110)

*+2-Flucrophenol 3320 2400 ugkg 716 (37.0-102)

*Nitrobenzene-d5 1670 1000 ugkg 6l.7 (424-107)

*Phenol-d6 333¢ 2300 vgkg 682 (415-102)

*p-Terphenyi-d14 1670 1500 ug/kg 87.0 {45.5-104.)

1.2-Dichlorobenzene U ND wupfkg

1,2-Diphenylhydrazine U ND ugkg

1,3-Dichlorobenzens U ND ughkg

2,4.5-Trichlorophenol U ND ugkg

2 4,6-Trichlorophenol U ND ugkg

2,4-Dichlorophenol U ND ugkg

2,4-Dimethylphenel U ND ughkg

2 4-Dinitrophenol U ND ugkg

2,6-Dinilretoluene U ND ughkg

2-Chloronaphthalene U ND ugkg

2-Methylnaphthalens U ND ugkg

2-Nitrophenol U ND ugkg

2-methyl4,6-dinitraphenol U ND ugkg

3,3"-Dichlorobenzidine U ND ugkg

4-Bromopheny! phenyl ether U ND ugkg

4-Chioroanitine U ND ughkg

4Chloropheny] phenyl ether U ND uykg

Acenaphthylene U ND ugkg

Anthracene U ND ugkg

Benzo(a)anthracene U ND ugkg

Benzo(a)pyrene U ND ugkg

28¢



QC Summary Report

Time

Project Description: RFF #AJ24804
cc: SNLS00396 Lab. Sample ID; 9909228% Report Date:  October 07, 1998 Page 100f 23
Sample/Parameter Type Batch NOM Sample Cual QC Units RPD% REC% Range Analyst Date
Benzo(b)fluorauthene U ND ugkg GWL 03,2899 1554
Benzo(ghi)perylens U ND ugig
Benzo()flueranthene U ND ugkg
Butyl benzyl phthalate U ND ugkg
Carbazole U ND nghg
Chrysens U ND ugkg
Di-n-butyl phthalate U ND ugkg
Di-n-octyl phthalare U ND oghg
Dibenzo(ah)anthracens U NI ugkg
Dibenzofaran U ND ugkg
Diethy] phthalate U NP ugkg
Dimethyl phthaiate U ND ughkg
Fluoranthene U ND ughkg
Fluorene U ND ugkg
Hexachlorobenzene U ND ugkg
Hexachlorobutadiens U ND ugkg
Hexachlorocyclopentadiens U ND uglkg
Hexachlorosthans U ND ugkg
Indeno(1,2.3-c,d)pyrene U ND ugke
Isaphosone U ND ughkg
- Nitrosodiphenylamine U HND ugkg
Naphthalens U ND ugkg
Nitrobenzene U ND ugkg
Phenanthrene U ND ugke
bis(2-Chlocoethoxy ymethane U ND ughkg
bis(2-Chiorogthyl) ether U ND ugkg
bis(2-Chloruisopropy[jether U ND uwgkg
bis(2-EthylhexyDphthalate U ND ugkg
m,p-Cresol U ND uplkg
m-MNitroaniline U ND ugkg
0-Cresol U ND ugkg
0-Nitreaniline U ND uglkg
p-Nitroaniline U ™D ugkg
QC647134 BLANK 158075
1.2,4-Trichlorobenzene U ND g/ EH] 09/17/9% 1740
1,4-Dichlorobenzene U ND ugl
2,4-Dinitrotoluere U ND ugl
2-Chlorophenol U ND ugi
4-Nitrophenol U ND ugil
4~chloro-3-methyl pheno! U ND ugd
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QC Summary Report

Project Description: RFP #A12480A
cc: SNLS003%6 Lab. Sample ID: 9909228% Report Date:  October 07, 1999 Page 11 of 33
Sample/Parameler Type Batch NOM Sample Qual QU Units RPD% REC% Range Analyst Date  Time

Acenaphthene U Nb  ugl EHt 05/17/%% 1740
N-Nitrosodipropylamine U ND ugl

Pentachlorophencl U NP ugd

Pheno} U ND uepd

Pyrene U ND gl
*2,4,6-Tribremophenal 100 54 upl 538 (41.0-122)
*2-Fluotobiphenyl S0.0 35 ueld 702 (412-107)
*2-Fluorophenol 100 42 upl 42.0 (23.6-75.9)
*Nitrobenzene-d5 50.0 35 ugl 70.8  (353-108)
*Phencl-dé 100 15 uwpi 251  (109-546)
*p-Terphenyl-d14 50.0 47 uwpl 93.8  (36.6-110)

[,2-Dichlerobenzene U ND uwpd

1,2-Diphenylhydrazine U ND gl

1,3-Dichlorobenzene U ND gl

2.4,5-Trichloraphenol U ND oupl

2,4,6-Trichloraphenol U ND upgl

2 4-Dichloropbenol U ND ugl

2,4-Dimethylpheng] U ND upl

2,4-Dinitrophenol U NP upd

2,6-Dinitrotoluens U ND  ugl

2-Chloronaphthalene U ND ugl

2-Methylnaphthalens g ND upl

2-Nitrophenol U ND  ugl

2-methyl-4,6-cinitrophenal U ND gl

3,3'-Dichlorobenzidine U ND ugl

4-Bromophenyl phenyi ether U ND gl

4-Chloroaniline U ND upA

4-Chlorophenyl phenyl ether U ND ugl

Acenaphthylene U ND ol

Anthracene U ND ugh

Benzo{a)anthracene U ND ugh

Benza(a)pyrene U ND ugd

Benzo(b)fluoranthens U ND ugil

Benzo(ghijperylene U ND upl

Benzo(K)fluoranthene U ND ugl

Butyl benzyl phthalate U ND upt

Carbazole U ND gl

Chrysene U ND upd

Di-n-buty] phthalate U ND ugl

D¥i-n-octyl phthalate U ND ugrl
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QC Sutnmary Report

Repod Datz:  October 07, 1999 Page 12 of 33

Sample Qual QC Units RPD% REC% Range Analyst Date  Time

Project Description: RFP #AJ2480A
cc: SNL.SDD396 Lab. Sample 1D: 9909228%
Sample/Parameter Type Batch  NOM
Dibenzofa,h)anthracene U ND uht
Dibenzofuran U ND gl
Diethy! phthalate U ND wugfl
Dimethy] phthalale U ND ugl
Fluoranthene U ND ugh
Fluorene U ND ugl
Hexachlorobenzene U ND ol
Hexachlorobutadiene U ND ugl
Hexachiorocyclopentadiene U ND ugl
Hexachloroethane U ND ugl
Indeno(1,2,3—,d)pyrene U ND gl
Isophorane U ND ugl
N-Nitrosodiphenylamine U ND oyl
Naphthalene U ND  upl
Nitrobenzens U RND g1
Phenanthrene U ND ugl
bis(2-Chloroethoxy)methane U ND ugl
bis(2-Chloroethyl) ether U ND ugl
bis(2-Chloroisopropyi)ether U ND ugl
bis(2-Ethylhexyliphthalate U ND upt
m,p-Cresal U ND upl
m-Nitroaniline U ND ugl
o-Cresol U ND  oup
o-Nitroaniline 0 ND um
" p-Nitroaniline U ND ugl
QC630713 BLANK 158075
1,2,4-Trichlorobenzens U HND gl
1,4-Dichlorobenzene U ND  ugh
2,4-Dinitrowluens U ND vl
2-Chlorophencl U ND  ugh
4-Nitrophenol U ND  upd
4-¢chloro-3-methyl phenol U ND
Acenaphithene U ND ugl
N-Nitnosodipropylamine U ND  upl
Pentachlorophenal U ND gl
Phenol U ND gl
Pyrene U ND  ugl
*2.4,6-Tribromapheno] 100 54 ugn
*2-Fluarobiphenyl 30.0 29 g
*2-Fluoropheno] 100 35 gl

EH) 09/17/99 1740

JPA 09/23/95 1403

543 (410-122)
S8.3  (41.2-107.
354 (23.6-759)
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QC Summmary Report
Project Description: RFP #AI2420A
cc: SNLS00396 Lab. Sample ID: 9909228% Repont Date: October 07, 1999 Page 13 of 33
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% RECY% Range Analyst Date  Time

*Mitrobenzene-d5 50.0 27 ugd 545 (353 -108) IJPA 09/23/59 1403
*Phenol-d6 100 21 gl 214 (10.8-54.6)
*p-Terphenyl-d14 50.0 40 ugl 80.0 (36.6-110}
1,2-Dichlorobenzene U ND  ougl

1,2-Diphenylhydrazine U ND gl

1,3-Dichlorobenzene U ND ugl

2,4,5-Trichlorophenal U NO ugl

2,4,6-Trichlorophenol U ND ugd

2 4-Dichlorophencl U ND gl

2,4-Dimethy/phenoel U KNO  ugl

2,4-Dinitrophenol U ND upid

2,6-Dinitrotoluene U ND gt

2-Chloronaphthalene U ND  ugh

2-MethyInaphthalene U ND ugl

2-Nitrophenol U ND uel

2-methyl-4,6-dinitrophenol U ND gl

3,3'-Dichlorobenzidine U ND ugft

4-Bromophenyl phenyl ether U ND gl

4-Chloroaniline U ND upl

4-Chlorophenyl phenyi ethex U ND gl

Acenaphthylene U ND gl

Anthracene U ND ugl

Benzo(a)anthracene U ND gl

Bengo(a)pyrene U ND gl

Benzo(b)luoranthene U ND u

Benzo(ghi)perylene U ND  uph

Benzo(k)fluoranthene U ND ugh

Butyl benzy] phthalate U ND ugl

Carbazole U ND ught

Chrysene U ND ugl

Di-n-butyl phthalate U ND ugl

Di-n-octy! phthalate U ND ugl

Dibenzo(a,h)anthracene U ND ugl

Dibenzofuran U ND ugl

Diethyl phthalate T ND  upl

Dimethyl phthalate U ND ugl

Fluotanthene U ND ugn

Fluorene U ND ugl

Hexachlorobenzene U ND wph

Hexachlorobuiadiene U ND gl
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Project Deseription:

ee: SNLS00396

Sample/Parameter

Hexachloracyclopentadiene
Hexachloroethane
Indeno(1,2,3-c,d)pyrens
Isophorope
N-Nitresodiphenylamine
Naphthalene
Nitrobenzene
Phenanthrene
bis(Z-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bisa(2-ChloroisopropyDether
bis(2-Ethylhexyl)phthalate
m,p-Cresol
m-Nitroaniling
o-Cresol
o-NMitroaniline
p-Nitroaniline
QC646868 LCS 158016
1,2,4-Trichlorobenzene
1.4-Dichlorobenzene
2,4-Dinitrotoluene
2-Chloroghenol
4-Nitrophenol
d-chloro-2-methyl phenol
Acenaphthene
N-Nitrosodipropylamine
Pentachloropheno]
Phenol
Pyrene
*2.4,6-Tribremophenol
*2-Fluorobiphenyl
*2-Fluoraphenol
*Nitrobenzene-ds
*Phenol-dé
*p-Terphenyl-d14
QCB47135
1.2,4-Trichlorabenzena
1,4-Dichlorobenzenc
2 4-Dinitrotoluene
2-Chlorophenpl

LCS 158075

Type Batch  NOM

RFP#AJ2480A

QC Summary Repont

Lab, Sample ID; 9909238%

Repan Date:  October 07, 1995

Sample Qual QC

Units RPD% REC% Range

1670
1670
1670
3330
3330
3330
1670
1670
3330
3330
1670
3320
1670
3330
1670
3330
1670

500
50.0
50.0

100

CCdddadocooaocoec =

6885555838555

1100
+100
1300
2100
2500
2300
1100
1100
2400
1800
1400
2400
1100
2300
1100
2300
1400

34
33

39

ug/l
ugll
ugl
ug/l
ugh
ughl
ugl
ug/l
ugh
ugl
ugll
ugll
ugll
ugfl
ug/l
ug/]
ug/)

ug'kg
ugfkg
ugkg
up/kg
ug/kg
ugfkg
ugkg
ng/kg
uglkg
ug’kg
uglkg
uglkg
ugfkg
uglksg
ug/kg
ngkg
uglkg

ug/l
ugsl
ug/l
ugh

66.4
63.6
78.1
62.6
75.7
68.0
67.5
65.0
70.5
54.6
86.4
711
6.4
69.3
65.2
619
85.8

67.6
66.0
89.0
59.0

Page 14 of 33

Analyst Date  Time
TPA 09723199 1403

(38.2-110) GWL09/28/59 1627
(41.8- 103,
(55.5-119.)
(45.5-95.2)
(30.4-136.
(57.5- 101
(48.2- 108)
(14.9-116)
{45.4 - 103.)
(36.2-99.7)
(30.7 - 110.)
(4.5 -126)
(44.7.110)
(37.0- 102,)
(424 -107.)
(41.5-102)
(45.5 - 104,

(45.7-97.7) EH1 09%/17/99 1812
(34.6-96.9)
(58.5-111.)
(36.9 -94.1)

293



Project Description:

ce: SNLS0D396

RFP #AJ2480A

Lab. Sample 1D: 9509278%

QC Summary Report

Report Date:  Ociober 07, 1999

Page 15 0f 33

Sample/Parameter

Type Batch  NOM

Sample Qual QC

Units RPD% RECY% Range

4-Nitrophenol 100
4-chlero-3-methyl phenal 100
Acenaphthepe 500
N-Nitrosodipropylamine 50.0
Pentachlorophenol 100
Phenol 100
Pycene 50.0
*2 4,6-Tribromophenol 100
*2.Floorobiphenyt 50.0
*2_Flnorophenol 100
*Nitrobenzene-d5 500
*Phenol-d6 100
*p-Terphényl-d14 50.0
QC650714 LCS 158075
1,2,4-Trichlorobenzene 50.0
1,4-Dichlorobenzene 50.0
2 .4-Dinitrotoluene 50.0
2-Chloraphenol 100
4-Nitrophenol 100
4-chlory-3-methy] phencl 100
Acenaghthene 50.0
N-Nitrosodipropylamine 50.0
Pentachlorophenol 100
Phenol 100
Pyrene 50.0
*2,4,6-Tribromophe nol 100
*2-Fluorobiphenyl 50.0
*2-Fluorophenol 100
*Nitrobenzene-dS 50.0
*Phenol-d6 100
#p-Terphenyl-d14 50.0
QC646869 LCS DUP 158016
1,2,4-Trichlorobenzene 1670
1 4-Dich]orobenzene 1670
2. 4-Dinitrololuene 1670
2-CHlorophenol 3330
4-Nitrophenol 3330
4-chlorg-3-methyl phenol 3330
Acenaphthene 1670
N-Nitrosedipropylamine 1679

1160
1100
1300
2100
2500
2300
1100
1100

33
68
40
33
56
23
31
72
34
18
4
24
42

31
29
34
56
31
63
32
32
a8
23
39
79
33
39
31
24
39

1000

9%
1200
1900
2300
2200
1100
1000

ugh
vgll
ugll
ug/l
ug
ug/l
ug/l
ug/]
g/l
ugfl
ug/l
ugll
g/l

ugl
ugh
ug/l
ug/l
ug/l
ug/l
g/l
ugll
upsl
ug/l
vzl
ag]
ag/l
ug/l
ugl
ngll
ug/l

ug/kg
ug/kg
ug/kg
ugrkg
ug/kg
ug/ks
ug/kg
ug/kg

6.43
749
4.60
744
.1
501
3.87
5.02

Anslyst Date  Time

334
68.4
80.6
65.5
564
234

102
721
68.3
372
67.3
236
84.7

623
585
68.0
56.3
30.8
62.6
4.5
4.1
58.4
232
739
78.6
65.3
39.1
62.2
244
7.3

62.2
59.0
746
8.2
67.7
64.7
65.0
61.8

(10.0- 55.6) EH1 09/17/99 (812

(17.3 - 126.)
(53.0 - 100.)
(52.1 - 104.)
(49.8-120))
(10.0-70.1)
(45.4.109.)
41.0-122)
(412-107)
(23.6 - 75.9)
(353~ 108.)
(10.9 - 54.6)
(36.6-110)

(457 -91.7)
(34.6 - 96.9)
(58.5- 111.)
(36.9-94.1)
(10.0 - 55.6)
(17.3-126))
(53.0 - 100.)
(52.1 - 104)
(49.8 - 120))
(10.0 - 70.1)
(454 - 109
(41.0 - 122)
(41.2-107)
(23.6-75.9)
(35.3 - 108.)
(10.9 - 54.6)
(36.6- 110.)

{0.00 - 30.0)
(0.00 - 30.0)
(0.00 - 30.0)
(0.00 - 30.0)
(0.00 - 30.0)
(0.00 - 30.90)
(0.00 - 30.0)
(0.00 - 30.0)

JPA  09/23/9% 1430

GWL 09/28/99 1659
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QC Summary Repon

Report Date:  October 07, 1999

Project Description: RFP #A]2480A
ce: SNLS00396 Lab, Sample 1D: 99G9228%
Sample/Parameter Type Batch NOM Sample Qual QC
Pentachlarophenol 3330 2400 2400
Phenol 3330 1800 1800
Pyrene 1670 1400 1400
*2,4.6-Tribromophenol 3330 2300
*2-Fluorobiphenyl 1670 1100
*2-Fluorophensl 3330 2100
*Nitrobenzene-d5s 1670 1000
*Pheno)-db 3330 2100
*p-Terphenyl-dl4 1670 1400
QC647136 LCS DUP 158075
1,2 4-Trichlorobenzene 50.0 34.0 32
1 ,4-Dichlorobenzene 50.0 33.0 32
24-Dinitroteluene 50.0 44.0 47
2-Chloraphenal 100 55.0 57
4-Nitrophenol 100 33490 3¢
4-chloro-3-methyl phenol 100 68.0 68
Acenaphthene 50.0 44,0 39
N-Nitrosodipropylamine 50.0 330 3]
Pentachlorophenol 100 56.40 59
Phenol 100 23.0 24
Pyrene 50.0 51.0 49
*2,4.6-Tribromophenoi 100 75
*2-Fiuorobiphenyl 50.0 32
*2.Fluorophenol 100 37
*=Njtrobenzene-ds 50.0 31
*Phenol-db 160 23
*p-Terphenyl-dl4 50.0 40
QC646870 9900228-45M5 158016
1,2,4-Trichiorobenzene 1670 U ND 1100
1, 4Dichlcrobenzene 1670 U ND 1000
2,4-Dinitroto] uene 1670 U ND 1100
2-Chloropherol 3330 IJ ND 2100
4-Nitrophenol 3330 U ND 2300
4-chloro-3-methy! phenol 3330 U ND 2100
Acenaphthene 1670 U ND 1000
N-Nilrosodipropylamine 1670 U ND 1100
Pentachlorophenol 3330 U ND 2500
Phenol 3330 U ND 1500
Pyrene 1670 U ND 1300
22.,4,6-Tnbromephenal 3330 2300

ogfkg
up/kp
ug/kg
ugks
ugfkg
ug/kg
uglkg
ugkg
uglks

ugr
ug
ugd
ug/l
ug/l
ugl
ug/l
ug/l
ug/l
ug
ugh
ug/l
ug/l
ug/l
ugh
ug/l
ug/t

ug/kg
ug/kg
ug/ke
ug/kg
ug/kg
ugfkg
ugfkg
uglkg
uglkg
ugrkg
ugkg
uglkg

Units RPD% REC% Range

0.181
0.231
2.33

4.20
4.59
4.97
331
7.63
0.480
3.6%
4.28
4.06
0.979
3.86

71.1
4.7
844
68.7
63.5
4.5
61.2
63.0
837

64.8
63.0
93.5
57.1
36.1
681
7.7
62.7
58,7
237
98.0
74.5
64.6
37.1
61.9
23.1
80.7

64.1
59.7
64.0
622
65.0
63.1
62.7
67.2
74.5
57.4
79.6
69.2

Page 16 0f 33

Apalyst Date  Time

(0.00-30.0y "~ GWL 09/28/99 165%

(0.00 - 30.0)
{0.00 - 30.0)
(44.5-126)
44.7-110)
(37.0 - 102.)
(424 - 107)
(41.5-102)
(45.5-104)

(0.00 - 30.0)
{000 - 30.0)
{0.00 - 30.0)
(000 - 30.0)
(0.00 - 30.0)
(0.00 - 30.0)
(000 - 30.0)
{0.60 - 30.0)
{0.00 - 30.0)
(0.00 - 20.0)
{0.00 - 10.0)
41.0-122)
(41.2-107)
(23.6-75.9)
(35.3 - 108.)
(10.9 - 54.6)
(36.6 - 110.)

(46.3-102.)
(35.0- 101.)
(41.0-111)
(50.1 - 99.8)
(42.6-119.)
(50.5-110)
(54.9 - 105.)
(457-117)
(49.1-123)
(55.3 - 92.4)
(57.2-123)
(44.5-126)

EH1 09/17/%9 1844

GWL (9/28/95 1731
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QC Summary Report

Project Descriprion: RFP #AJ2480A
cer SNLS00396 Lab. Sample ID: 9903228% Report Date:  Qciober 07, 1959 Page 17 of 33
Sample/Parameter Type Batch NOM Sample Qual QC Unjts RPD% REC% Range Analyst Date  Time
*2-Fluorchiphenyl 1670 1100 ug/kg 672 (44.7-110.) GWL.09/28/53 1731
*2-Fluomphenol 3330 2400 ugikg 7.0 (37.0-102)
*Nitrobenzene-d5 1670 1100 ug/kg 63.9 (424 -107.)
*Phenol-dé 3330 2300 ug/kg 683 (41.5-102)
*p-Terphenyl-dl4 1670 1400 ug/kg 851 (455-104.)
Q646871 9909228-45MSD 158016
1,24 Trichlorobenzene 1670 U ND 1000 ugrkg 2.79 62.3  (0.00-18.5) GWLD9/28/99 1803
1,4-Dichlorobenzene 1670 U ND 950 ugkg 5.05 56.7  (0.00-19.5)
2, 4-Dinitrotoluene 1670 U ND 1100 ug/kg 0.0380 4.0  {0.00-21.6)
2-Chlorophenol 3330 U ND 2000 ughkg 4.40 59.5  (0.00-19.7)
4-Nitrophenol 3330 U ND 3300 ugkg 354" 98.7 (0.00-23.3)
4-chloro-3-methy] phenol 3330 U ND 2100 ugkg 0666 63.6 (0.00-217)
B Acenaphthene 1670 U ND 1100 uwgkg 0.786 63.2 (0.0C- 13.9)
N-Nitzosodipropylamine 1670 U ND 1100 ugkg 326 E5.0 (0.00-204)
Pentaclilorophenol 3330 U ND 2500 ugkg 245 764 (D.00-24.1)
Phenol 3330 U ND 1800 ugkg 513 4.5 (0.00-194
Pyrene 1670 U nND 1300 ug/kg  0.189 79.8  (0.00-214)
*2,4,6-Tribromophenol 3330 2300 ug/kg 68.5 (44.5-126.)
*2-Fluorobipheny) 1670 1100 ugkg 663 (44.7-110)
*2-Fluorophenel 3330 2206 ug/kg 673  (37.0-102)
*Nitrobenzene-ds 1670 1000 wpkg 60.6  (424-107)
“Phenol-db6 3330 200 ugks 63.5 (41.5-102)
*n-Terphenyl-d14 1670 1400 ugrkg - 856 (@5.5-1(04)
QC646831 BLANK, 158012
2,4,6-Trinitrowoluene U ND uogkg JLW 09/21/99 1420
2,4-Dinitrotoluena U ND ugkg
2.6-Dinitrotoluene U ND ughkg
2-Amino-4,6-dinitroteluene U ND upkg
4-Amino-2,6-dinitretoluene U ND ugkg
BMX U ND ugkg
Nitrobenzene U ND ugks
RDX U ND ugkg
TETRYL U ND ugkeg
m-Dinitrobenzene U ND ugkg
m-Nitrotoluene U ND ugkg
o-Nitroteluene U ND ogks
p-Nitratoluene U ND upksg
sym-Trinitrobenzene U ND uogkg
*1,2-Dinitrobenzene 400 390 ugfkg 96.8  (71.6-108)

oy QCs46836 BLANK 133013
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CASE NARRATIVE FOR
SNLS
SDG 992288
Analysis by HPLC

Sample Analysis:

The following samples were analyzed for nitroaromatic and nitramine organic
compaounds using the analytical protocol from EPA SW-846 Third Edition, Method 8330,
Revision 0, September 1994,

Laboraiory Number Sample Description

9909228-02 0501909-003 B9938-5P1-BH1-9.5-8
9909228-06 050049-003 SOLARDETOX-DF1-BH3-
9909228-09 030050-003 SOLARDETOX-DF1-BH3-
9909228-12 030052-003 SOLARDETOX-DF1-BH2-
09909228-15 030053-003 SOLARDETOX-DF1-BH2-
9909228-18 050053-003 SOLARDETOX-DF1-BH1-
9909228-21 050056-003 SOLARDETOX-DF1-BH1-
9909228-24 050057-003 SOLAR 9981 A-SP1-BHI
9909228-27 050058-003 SOLAR 9981A-SP1-BH1
6909228-30 050059-003 SOLAR 9982-D'W1-BH1-
9906228-33 050060-003 SOLAR 9982-DW1-BH1
9909228-36 050061-003 SOLAR. 9982-D'W1-BH]1
9909228-39 050062-003 LFR-DF1-BH1-7-8
8909228-42 050063-003 LFR~-DF1-BH1-12-S
9509228-45 050064-003 LFR-DF1-BH1-7-MS/MD
8909228-48 050065-003 LFR-DF1-BH2-7-8
95(9228-51 050066-003 LFR-DF1-BH2-12-S
9909228-54 050067-003 LFR-DF1-BH3-7-S
9909228-57 050068-003 LFR-DF1-BH3-12-8
QCE46831 XBLKO! (Blank)
QCu46832 XBLKOILCS (Labaratory Control Sample)
QCE646833 XBLKOILCSD (Lab Control Sample Duplicate)
QC546834 (050064-003 LFR-DF1-BH1-7-MS/MDMS
(Matrix Spike)
Q646835 050064-003 LFR-DF1-BHI-7-MS/MDMSD

(Matrix Spike Duplicate)

System Configurarion:

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for =xpiosives analvses. The chromatographic hardware system consists of
an HP Meodel 1050 HPLC with programmable gradient pumping and a 100 nl loop
injector for the primary system and 2 100 v} loop injector for the confirmation system,

: SDG 992285 - HPLC
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The HPLC is coupled to an HP Mode] G1306A Diode Array UV detector which monitors
absorbence at the following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254
nm, 5) 264 nm.

The primary HPL C system is usuallv identified with either a designation of HPLC 22, or
hpleb in the raw data printouts. The confirmation HPL C system is usually identified with
a designation of HPLC #1, or hplca in the raw data printouts.

Chromatogyraphic Column:

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

HP: Hypersil BDS-C18, 250 mm x 4mm O.D. containing S um particie size

Confirmation of nitroaromatic and nitramine compoenents, initially identified on one of
the above columns, is accomplished through analysis on the following column:

PH: Develosil CN-UG5-5, 250 mm x 4.6 mm 1.D.

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

Sample Preparation:

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

The instrument was properly calibrated.

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

Hulding Time:

All samples were analyzed within the required holding time.

Surrogates:

Surrogate recoveries in all samples were within the required acceptance limits.
Blaoks:

No target analytes were detected in the method lank above the required acceptance limit.

+ SDG 992285 - HPLC
Page 2 o135
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Spike Analyses:
The matrix spikes were analyzed on the following sample number:
9909228-45 (030064-003 LFR-DF1-BHI1-7-MS/MD)

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

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

Dilutions:

None of the samples were diluted.

Nonconfermance Reports:

There were no nonconformance reports associated with this SDG.
¥anual Integrations:

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

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

General Comments:

The FORM 8 uses the retention time of the surrogate as a measure of how close the
retention times of the samples and QC are 1o 2 standard component. The Instrument
Blank does not contamn the surrogate.

The samples were concentrated prior to analysis to achieve the reguired detection |imit,

The preceding narrative has been reviewed by: % v, 140

+ SDG 992288 - HPLC
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CASE NARRATIVE FOR
SNLS
SDG 99228'W
Analysis by HPLC

Sample Analysis:
The following samples were analyzed for nitoaromaric and nitramine organic

compounds using the analytical protocol from EPA SW-846 Third Edition, Method 8330,
Revision (, September 1994.

Laboratory Number Sample Description

3909228-63 050069-009 LFR-DF1-BH3-HE

QCB546836 XBLKO1 (Blank)

QC646837 XBLEKOILCS (Laboratory Control Sample)

QC646838 XBLKOILCSD (Lab Contrel Sample Duplicate)

GQC646839 050069-009 LFR-DF1-BH3-HEMS (Marrix
Spike}

QC846840 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 Mode! 1050 HPLC with programmable gradient pumping and a 100 vl loop
injector for the primary system and a 100 wl loop injector for the confirmation system.
The HPLC is coupled to an HP Model G1306A Diode Array UV detector which monitors
absorbence at the following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254
nm; 3) 264 om.

The primary HPLC system is usually identified with either a designation of HPLC #2, or
hplcb in the raw data printouts. The confirmation HPLC system is usually identified with
a designation of HPLC #1, or hplca in the taw data printouts.

Chromatographic Column:

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 O.D. containing 5 um particle size

Confirmation of nitroaromatic and nitramine components. initially identified on one of
the above columns, is accomplished through analysis on the following column:

£
I}

' T
< SDG 99228W - HPLC
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PH: Develosil CN-UGS-5, 250 mm x 4.6 mm L.D.

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

Sample Preparation:

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

The instrument was properly calibrated.

Due to the limited capacity of software to list all the current initial calibration files, a
calibration history is inserted in the package prior to the approprate Form 6.

Holding Time:
All samples were analyzed within the requiced holding time.
Surrogates:
Surrogate fecoveﬁcs in all samples were within the required acceptance limits.
Blanks:
No target analytes were detected in the method blank above the required acceptance limit.
Spike Analyses:
The matrix spikes were analyzed on the following sample number:
9909228-65  (050069-009 LFR-DF1-BH3-HE)

All of the analyte recoveries in 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 conol sampie and laboratory control sample duplicate
were within the required acceptance iimits.

E SDG 99228W - HPLC
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All analvtes in the laboratory control sample duplicate were within the required
acceptance limits for relative percent difference.

Dilutions:

None of the samples were diluted.

Noaconformance Reports:

There were no nanconformance 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 marnal inteprations were performed on samples, blanks or quality control 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 to a standard component. The Instrument
Blank does not contain the surrogate.

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

The preceding narrative has been reviewed byzmmmw Date: lv‘#[ / 74

- SDG 59228W - HPLC
Page 3 o013
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QC Summary Report

Project Descriprion: RFP kAJ2480A
cc: SNLSDO396 Lab. Sample ID: 9909228% Report Date:  Oclober 07, 1999 Page 17 af 33
Sample/Parameter Type Batch  NOM Sample Qual QC Units RPD% REC% Range Analyst Date  Time
*2.Fluorchiphenyl 1670 1100 ugikg 67.2  (44.7-110) GWLOS/28/%9 173]
*2-Fluormphenol 3330 2400 ugkg 7.0  (37.0-102)
*Nitrobenzene-g5 1670 1100 uwg/kg 63.9 (424-107)
*Phenol-dé 3330 2300 ughkg 68.3 (41.5-102)
“p-Terphenyt-dl4 1670 1400 ugfkg 85.1  (455-104.)
QC646871 990922845M5D 158016.
1,2,4-Trichlorobenzene 1670 U ND 1000 ug/xg 2.79 623  (0.00-18.9) GWL09/28/99 1803
1 4-Dichlorobenzene 1670 U ND 950 ugrkg 5.05 56.7  (0.00-19.5)
2,4-Dinitrotoluene 1670 U ND . 1100 ug/kg D.0380 64.0 {(0.00-21.8)
2-Chlorophenol 3330 U ND 2000 ugkg 4.40 59.5  (0.00-19.7)
4-Nitrophenol 3330 U ND 3300 ugkg 3547+ 98.7 (0.00-233)
4-chlore-2-methy) phenol 3330 U ND 2100 ugkg  0.666 63.6  (Q.00-21.7)
- Acenaphthene 1670 U ND 1100 ugkg 0.786 63.2 (0.00-[3.9)
N-Nitrosodipropylamine 1670 U ND 1100 ugkg 3.28 65.0 (0.00 - 20.4)
Pentachlorophenol 3330 U ND 2500 ugkg 2.45 76.4  (0.00-24.1)
Phenol 3330 U ND 1800 ugkg 5.13 54.5  (0.00-19.4)
Pyrene 1670 U ND 1300 uwphkg 0189 798 (0.00-214)
*2,4,6-Tribramophenol 3330 2300 ugkg 68.5 (44.5-126.)
*2-Fluorobipheny! 1670 1100 ugkg T 663 (447 -110)
*2-Fluorophenol 3230 2200 gk 573  (37.0-102)
*Nitrobenzeneds 1670 106 wgkg 60.6 (424 - 107)
*Phenol-d6 3330 2200 ugkg 63.5 (41.5-102)
*p-Terphenyl-d14 1670 1400 ugkg 856  (45.5-104)
QC646831 BLANK 158012
2,4,6-Trndtrotoluene U ND ughkg JLW 09/2119% 1420
2,4-Dinitrotoluene U ND ugkg
2.6-Dinitrotoluene U ND ughkg
2-Amino-4,6-dimtrotoluens U ND ugghks
4-Amine-2,6-dinitrotoluene U ND ugkg
BMX U ND ugkg
Nitrobenzene U ND ugkg
RDX U ND ugkg
TETRYL U ND ugkg
m-Dinitrobenzene U ND ugkg
m-Nitrotoluene U ND ughkg
o-Nitrotoluene U ND nglkg
p-Nitrocoluene U ND ugkg
sym-Trinitrobenzene U ND ugke

*1,2-Dinitrobenzene 400 380 ugkg 968 (71.6-108)
B QC646836 BLANK 158013



Sample/Parameter

Project Description:

cc: SNLS00396

RFP #AJ2480A

Lab. Samplc ID: 9905228%

QC Sumumary Report

Report Date:  October 07, 1999

Page 18 of 33

Type Batch NOM

Sample Qual QC

Units RPD% REC% Range

Analyst Date Time

2 4, 6-Trinirotoluens
2.4-Dinitrotoluene
2,6-Dinilratoluens
1-Anano-4,6-dinitrotoluene
4-Amino-2,6-dinirrotoluene
HMX

Mitrobenzens

RDX

TETRYL
m-Dinitcobenzens
m-Nitrotoluene
o-Nitrptolusne
p-Nitrotoluene
sym-Trinitrobenzens

*1,2-Dinitrobenzene 0.519
QC646832 LCS 158012
24,6-Trinitrotoluens 800
2 4-Diitrotoluene 800
2,6-Dinitrotoluens 800
2-Amino-4,6-dinitrotoluene 800
4-Amino-2,6-dinitrotoluens 800
HMX 200
Nitrobenzene 800
RDX 800
TETRYL 800
m-Dinitrobenzene 300
m-Nitrotoluene 800
o-Nitrotoluene 800
p-Nitrotoluene 800
sym-Trnitrobenzene 800
*1,2-Dinitrobenzeéne 400
OC646837 LCS 158013
2.4,6-Trinitretcluene 1.04
2,4-Dinitrotoluens 0]
2,6-Dinitratoluens 1.04
2-Amino-4,6-dinitrotoluene 1.04
4-Amino-2,6-dinitrotoluene 1.04
HMX 104
Nitrobenzene 1.04
RDX 1.04

gooagegeatdegcos

ND
ND
ND
ND

'ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
047

780
750
720
790
800
780
730
780
810
750
730
730
740
80O
380

0.86
0.81
0.79
0.80
0.7%
0.81
0.70
0.74

ug/l
ugl
ug/
up/l
ug/l
ug/l
ug/l
ug/l
ug/l
ugfi
ug/
ug/l
ugfi
ugsl
ug/}

vg/kg
vg/kg
ug/kg
ughkg
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugkg
ug/kg
ug/kg
ugkg

g/l
ug/l
g/l
ug/l
ugl
ugl
ugl
ug/l

91.0

7.1
ba.1
%0.5
58.4
99.4
81z
014
08.1

102
93.6
01.7
91.0
92.5

160
95.9

82.8
78.3
T6.2
7.3
133
78.1
67.3
71.2

(75.6- 121)

{602~ 135
(39.7-135)
(59.9 - 124)
(76.0-130.)
{76.0:- 130.)

(34.3-152))

(61.6-124))
(56,7 -139.)
(633 -134)
(59.6-131.)
(62.6-120)
(62.6-121)
(61.9-119.)
(67.1-100)
(71.6 - 108.)

(61.3 - 130
(60.1-132.)
(644 - 128.)
(58.6-133)
(58.9-137.)
(65.8 147)
(S6.6 - 1 14.)
(69.7 - 130.)

ISP 09/10/99 1331
ISP 09/10/99 1331

JLW 09/21/99 1562

ISP D9/10/99 1413
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QC Summary Report

Project Description: RFP #A12480A
ce: SNLS00396 Lab, Sample 1D: 3309228% Report Date:  Getober 07, 1299 Page 19 of 33
Sample/Parameter Type Batch NOM Sample Qugl QC Units RPD% REC% Range Analyst Date  Time
TETRYL 104 082  ugl 788 (66.0-134) ISP 0Q9/10/99 1413
m-Dinitrobenzene 1.04 079 ugl 7.0 (66.2-127)
m-Nitrotolucne 1.04 077  ugl 743 (36.9-116)
o-Mitrotolaens 1.04 076 ugid 733 (567-113)
p-Nitrotoluene 1.04 ‘ 077  ugl 745 (54.6-114)
sym-Trinitrobenzene 1.04 085 ugl 8§14 (660-113)
*1,2-Dinitrobenzene 0.519 046  ugh 380  (756-121)
QC646833 LCSDUP 158012
2.4.6-Trinitrotoluene 800 780 710 ughkz 0911 96.2 (0.00-30.0) ILW 09/21/99 1543
2 4&-Dinitretoluene 800 750 730 uglkg 324 91,1 (0.00-30.0)
2,6-Dimnitrotoluene 800 720 700 wgkg 27 88.1  (0.00-30.0)
o 2-Amino-4,5-dinitrotoluene 800 790 BOO uopkg 1035 994  (0.00-30.00
4-Amino-2,6-dinitrotoluens 800 BOO 790 ogtkg  0.464 989 (0.00-30.0)
HMX &00 780 800 ug'kg 273 99.9 (0.00-30.0)
Nitrobenzene 800 730 700 ugkg 469 872  (0.00-30.0)
RDX 200 780 T80 upkg 00679 98.1  (0.00-30.0)
TETRYL 800 810 800 ugkg 1.54 100 (0.00-38.0)
m-Dinitrobenzene 800 750 720 uglkg 3.94 90.0  (0.00-30.0)
m-INitrotoluene ROD 730 710 ugkg 341 88.6 (0.0D-30.)
o-Nitrotoluene 800 730 700 uglkg 4,04 8§74 (0.00-30.0)
p-Nitrotoluene 800 740 710 wglkg 3.96 9.0 (0.00-30.0)
sym-Trinitrobenzene 800 800 790 uglkg 1.10 99.0 (0.00-300)
*1,2-Dinjtrobenzene 400 ’ 370 uglkg 9.3 (71.6-108)
QC64683% LCSDUP 158013
2,4,6-Trinitrotoluene 1.4 0.360 Q.50 ugl 4.05 862 (0.00-30.0) JSP 09/10/99 1455
2,4Dinitrotoluene 1.04 0.810 0.85 ugl 3.79 8l.4  (0.00-30.0)
2,6-Dinitrotoluena 1.04 0.790 0.8  ugl 1.72 775  (0.00-3040)
2-Amino4,6-dinitrotoluene 1.04 0.800 085 ugl 5.60 8.7 (0.00-30.0)
4-Aminp-2,6-dinitrotoluene 104 0.760 0.81  ugl 542 7.4 (0.00-30.0)
BMX ‘ 1.04 0.810 083 ugl 2.67 80.2  (0.00-30.0)
Mitrobenzene 1.04 D.700 075 upA 540 787 (0.00-30.0)
RDX 1.04 0.740 079 ugl 6.19 757 (0.00-30.0)
TETRYL 1.04 0.820 076 ugl 7.21 733 (0.00-30.0)
m-Dinilrobenzene 1.04 0.790 0.83 ugn 443 79.4  (0.00-30.0)
m-Nitrotoluene 1.04 0770 081 ugd 4.16 7.5  (0.00-30.0)
o-Nitrotoluene 1.04 0.760 0.80  upl 4,53 6.8 (0.00-30.0)
p-Nitrotoluene 104 0770 0.83 wgd 709 600 (D.00-30.0)
sym-Trinitrobenzene L.04 0.850 087 upl 2.74 837 (0.00-30.0)
¥] 2-Dinitrobenzene 0.51% 046 ugl 821  (75.6-121)

- QC646834 9909228-45M5 158012
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NOM

Sample/Parameter Type Baich Sasople Qual QC Units RPD% REC% Range Analyst Date  Time
2,4, 6-Trinitrotoluene 800 U ND B20 npfkg 103 (64.9-163) JLW 09/21/99 1825
2 4-Dinitrotoluene 800 U ND 770 upfkg 6.5 (65.8-161) JLW 0512199 1625
2,6-Dinitrotoluene 300 U ND 730 ughkp 914 (59.7-1353)
2-Amine-4,6-dinitrotoluene: 800 U ND 330 uglksg 103 (70.0-130)
4-Aming-2,6-dinitrotoluepe 800 U ND 840 unglkg 105 (70.0-130)

HMX 800 U ND 800 ugksg 100 (54.9-157)
Nitrobenzene 800 U ND 740 uglkg 92.6 (664 -157.)
RDX 800 U ND 750 uglks 93.8 (61.1-155)
TETRYL 800 U ND 700 ugkg 875 (559-147)
m-Dinitrobenzene 200 U ND 770 ugkz 938  (65.5-162)
m-Nitrotoluene 800 U ND 78Q ugkg 97.1  (63.8-155}
o-Nitrotoluene 800 U ND 790 uglkg D3.6 (63.5-155)
p-Nitroroluene 800 U ND 790 ugkg 98.9  (64.1-153}
sym-Trinirobenzens 80Q U ND 800 ugkg 100 (57.5-149)
*1,2 Dinitrobenzene 400 380 ugkg 943 (716-108)

Q646839 9909228-63MS 158013
2,4,6-Trinitrotoluenc 1.04 U ND 087  ugl 84.1 (66.2-127) ISP 0%/1W99 1537
24-Dinitrotoluene 1.04 U ND 084 gl 80.6 (70.1-127)
2,6-Dinitrotojuene 1.04 U ND 083 ugl 80.0  (62.8-134.)
2-Amino-4,6-dinitrotoluepe 1.04 U ND 083 ug 795 (58.7-134)
4-Amine-Z 6-dinitrotoluens 1.4 U ND 082  wgl 792 (56.3.145)

HMX 1.04 U ND 080  ugl 768 (63.8-145)
Nitrobenzene 1.04 U ND 074 gl Mne  (57.6-119)
RDX 1.04 U ND 082 ugl 786 (64.5-133)
TETRYL 1.04 U HND 084 ugh 80.5 (68.0-133)
m-Dinitrobenzene 1.04 U ND 081 wgl 782 (70.8-125)
m-Nitrotoluene 1.04 U ND 079  wgl 764 (56.5-121)
o-Nitrotoluene 1.04 U ND 083 ugl 794 (354-121)
p-Nitrotoluene 1.04 U ND 081  wupll 715 (63.3-113)
sym-Trinirobenzene 1.4 U ND 088 ugl 844 (61.7-113)
*| 2-Dinitrobenzene D.519 048  ugl 920 (75.6-121)

Q646835 DO00228-45MSD 158012 ’
2,4,6-Trinitrotoluene 800 U NI 750 uglg 9.75 835 (0.00-30.0) JLW 09/21/499 1707
2,4-Dinilrowluena 800 U ND 700 uglke 5.68 876  (0.00-30.0)
2,6-Dinitrotoluene 800 U ND 6§70 ugikg 844 840 (0.00-30.0)
2-Amino4,6-dinitrotoluene 800 U ND 770 ugkg 1.3% 96.0 (0.00-30.0)
4-Amino-2,6-dinitrotoluene 800 U ND 760 uglkg 9.53 951 (0.00-30.0)

HMX 80 U ND 780 wghkg 277 974 (0.00-30.0)
Nitrobenzene 800 U ND 690 ughkg 636 865 (0.00-30.0)
RDX 800 U ND 720 ugkg 3.91 0.2 (0.00-30.0)

Nej
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QC Summary Report

Project Description: RFP#A12480A
ce: SNL500396 Lab. Sample ID: 3909228% Report Pate: October 07, 1999 Page 2] of 33
Sample/Parameter Type Balch  NOM Sample Qual QC Units RPD% REC% Range Analyst Date  Time
TETRYL 300 U ND 700 ugkg 0.563 £7.0  (0.00-30.0) JLW 09/21/99 1707
m-Dinitrobenzene 300 U ND 700 ug/kg 9.58 87.1  (0.00-30.0)
m-Nitmtohiene 800 U ND 690 ug/kg 11.7 864  (0.00-30.0)
o-Nittotohiene 800 U ND 700 uglkg 12.5 87.0  (0.00-30.0)
p-Nitrowoluene 800 U ND 710 ugke 11.5 83.2  (0D0-30.0)
sym-Trinitrabenzene 800 I ND 750 opghks 6.65 938 (0.00-30.0)
*|,2-Dinitrobenzene 400 350 ugke B7.6  (71.6-108)
QC646840 9909228-63MSD 158013
2,4,6-Trinitrololuene 1.04 U ND 0.89  uga L72 855  (D.00-160) JSP D9/10/99 1619
2,4-Dinitrotoluepe 1.04 U ND 0.86 ugl 2.03 §2.2  (0.00-13.3)
2,6-Dinitrotoluena 104 . U ND 0.83  ugd 0.00150 0.0 (0.00-153)
2-Amino-4,5-dinitrotoluene 1.04 U ND 084  upl 2.00 BL.l  (0.00-15.8)
4-Amino-2,6-dinitrotoluene 1.04 U ND 0.81 ugll 1.19 783  {0.00-127)
HMX 1.04 J ND 0.87  ugn 8.09 233 {0.00-14.4)
Nitrobenzene .04 U ND G.76  ugl 1.58 727 {0.00 - 20.4)
RDX 1.04 U Np 0.84 ugn 2.52 B0.6  {0.00-159)
TETRYL 104 U ND 030 ugl 1.67 870 {0.00-134)
m-Dinitrobenzene 1.04 U ND 0.83 ug/l 2.32 80.0 (0.00-150)
m-Nitrotoluene LO4 U ND 080 ugd  0.689 770  {0.00-228)
o-Nitrotoluene 1.04 U ND 084 upga 1.65 80.7  (0.00-23.1)
p-Nitratoluene 1.04 U ND 082 ugl 1.68 788  (€.00-23.1)
sym-Trinitrobenzene 1.04 U ND D80 e 2.32 864 (0.00-13.2)
*1,2-Dinitrobenzzne 0.51% 049  ugi 940  (756-121)
QC647092 BLANK 158065
PCR.1260 U MDD ugkg I 0523759 0214
*4CMX 6.67 25 uglkg 378 (253-110)
*Decachiorobiphenyl 6.67 4.0 ugke 60.4  (46.8-131)
PCE-1016 U ND ugkg
PCB-1221 U ND ughkg
PCB-1232 U ND ugkg
PCB-1242 U ND ughke
PCB-1248 U ND ughkeg
PCB-1254 U ND ugks
QC649104 BLANK 158568
PCB-1269 U ND ugn T 09/21/99 2207
*4COMX 0.200 0.14  vgn 703 (31.0-126)
*Decachlorobipheny] 0.200 0.1z agn 60.1  (39.0-133)
PCB-1016 U ND el
PCB-122] U ND w1
PCB-1232 U ND ugl
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Sample/Parameter Type Batch  NOM Sample Qual QC Units RPD% RECY% Range Analyst Date  Time
PCB-1242 U ND ugl IC 05721199 2207
PCB-1248 U ND  ugh
PCB-1254 U ND  ugl

QC647093 LCS 158065
PCB-1260 333 25 ughkg 763 (53.6-137) JC 09/23/99 0232
=4CMX 6.67 3.0 ughke 446 (253-110)

*Decachlorobipheny] 6.67 40 ugkg 59.9 (46.8-131.)

QC64D105 LCS 158568
PCB-1260 | ] 084 ugl 84.0  (545-126) JC 09/2]/59 2226
*4CMX 0.200 0.15 uea 729  (310-126.)

*Decachlorobi phenyl 0.200 012 ugn 61,0 (39.0-133)

QCH47094 LCSDUP 158065
PCE-1260 3313 2590 26 ughkg 0393 766 (0.00-36.0) JC D%23/99 Q0251
=4CMX 6.67 28 ughkg 427  (253-110)

*Decachlorobiphenyl 6.67 4.0 ugkg 593  (458-131)

QCE49106 LCS DUP 15B568
PCB-1260 1.00 0.840 083 uwgn 1.20 83.0 (0.00-39.6) JC  09/21/99 2244
*4CMX 0.200 012  uw 61.5  (31.0-126)

*Decachlorobiphenyl 0.200 012wl 62.3  (32.0-133)

QC647095 S900228-45MS 158065

PCB-1260 333 U ND 25 ug/kg 76.0 (31.5-159) JC  05/23/99 0308
*4CMX 6.67 34 upike 511 {253-110)
*Decachlorobiphenyt 6.67 4.0 ugkg 59.5  [(46.8-131)

QC6470%6 9509228-45NSD 158065

PCB-1260 333 U ND 25 ugkg 0794 754 (0.00-262) JC 09/23/99 0328
*{CMX 6.67 3.3 ugke 453 (253-110)
*Decachlorobiphenyl 6.67 3.9 ugkg 589 [(46.8-131)

* pepresent a Sumrogate.
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Batch

Semple/Parameter Type NOM Saumple Qual QC Units RFD% REC% Range Analyst Date  Time
Metals Analysis
QC647057 BLANK 158059

Mercury 10.00845 mg/kg RMJ 09/17/99 1503
QC647168 BLANK 158086

Mercury U ND mgl RMT 09/10/99 1259
QC647061 9905228-45DUP 158059

Mercury J0.0110 mg/kg 1415+ (0.00-17.0) RMJ 09/17/99 1540
QCB47058 LCS 15805%

Mercury 5.29 5.18 mgkg 979  (57.9-134) RMJT 09/17/99 13505
QC647169 LCS 158086

Mercury 0.00200 0.00195 mg/l 915 (81.5-124) RMJ 09/10/93 1503
QC647053 LCSDUP 158059

Mcreucy 529 5.18 527 mgkg 1.83 99.7  (0.00-156) RMJ 09/17/99 1507
Q647170 LTS DUP 158086

Mercury 0.00200 0.00195 0.00197 ol 1.25 58.7 (0.00-163) RMJ 0%/10v99 1302
QC647060 9909228-45MS 158059

Mercury 0.328  J0.00D1B% 0352 mgkg 107 (64.6- 136y RMIJ (9/17/99 1539
QC646852 BLANK 158013 '
Arsenic U ND mpgf MBL. 09/13/9% 0813
Barium U ND myl

Cadmium U ND mgl

Chromium U ND mgl

Lead U ND mgl

Seleninm U ND mgl

Silver U ND mgl
QC646904 BLANK 138023

Arsenic U ND mgkeg MBL 09/21/99 1622
Barium .U ND mgkg

Cadmium U ND mgikg

Chromium U ND mgkg

Lead U ND mgkg

Seléniom U ND mgkg

Silver ; 1 0282 mgkg
QC646853 LCS 158015

Arsenic 1.0 1.04 mgl 104 (89.5-1/2) MBL 09/13/95 0818
Barium 1.00 1.05  mgA 105 (90.7-111)

Cadmium 1.00 103 mpA 103 (90.7-115)

Chromium 1.00 1.05 mgh 105 (90.0-112)

Lead 1.00 1.03  mafl 103 (89.3-114.)

Selenium 1.00 102 mg/l 102 (87.2-109.)
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Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Apalyst Date  Time
Silver 1.00 110 mpi 110 (902-116.) MBL 09/13/99 0818
QCE46905 LCS 158023
Arsenic 55.8 62,8 mgkg 112 (34.6-133) MBL 05/21/99 1628
Barium 70.1 81.5 mgkg 16 (89.7-154)
Cadmium 176 216 mekg 123%= (T7.5-116.)
Chrornium 48.3 53.9 mpkg 112 {73.0-150.)
Lead 53.0 64.8 mgkeg 120*= {R04 - 117)
Selenium 58.5 643 mpkeg 110 (B54-122)
Silver 192 129 mgfkg 911+ (932 - 130.)
QC545854 LCS DUP 158015
Arsenic 1.00 1.04 108 mpl 376 108  (0.00-200) MBL 09/13/99 0824
Barium 1.60 1.05 109 mgl 3.66 109 (0.00 - 20.0)
Cadmivm 1.00 1.03 107 mea 428 107  (0.00-200)
Chromium 1.00 1.05 109 mgl 4.01 105 (D.00 - 20.0)
Lead 1.0 1.03 108 med 438 108  (0.00-20.0)
Seleninm 1.C0 1.02 106 mpht 4.08 106 {0.00 - 20.0)
Silver 1.00 1.10 1.14 mgl - 346 114 (0.00 - 20.0)
QC646906 LCS DUP 158023
Arsenic 58.6 52.8 62.3 mg/kg 5.66 106 (0.00-22.3) MBL 09/21/99 1434
Barjum 73.6 B1.5 B0.4 mgfkeg 629 109  (0.00-21.4)
Cadmium 185 Z16 210 mg/kg 7.62 114 (0.00-14.3)
Chromium 50.7 539 53.1 mg/kg 6.45 105 (0.00-21.1)
Lead 56.6 64.8 63.0 mgkg 7.82 111 (0.00-20.1)
Selenium 614 64.3 64.8 mg/kg 4.0% 106  (0.00-22.4)
Silver 149 129 40 mghkg 214 940 (0.0D - 18.5)
QC646908 9509228-45MS 158023
Acsenic 485 278 44.2 mgkg 854  (71.5-114) MBL 09/21/9% 1915
Barium 48.5 50.1 174 mgkg 236%* (65.7 - 127.)
Cadmium 485 U ND 413 mgkg 852 (76.0-318)
Chremjum 48.5 11.0 52.9 mg/kg 862 (74.0-122)
Lead 48.5 775 492 mg/ke 85.5  (70.6-123)
Selenium 48.5 U ND 39.6 mg/ks BL7  (67.4-113)
Silver 48.5 0.503 47.5 mgky 970 (759-124)
QC646509 9909228-45MSD 158023
Arsenic 485 2.78 446 mgkg  0.856 362  (0.00-16.3) MBL 09/21/99 192]
Barium 485 591 103 mgkg 89.4* 001  (0.00-23.2)
Cadmjum 48.5 U ND 40.3 mg/kg 247 83.1  (0.00-103)
Chromium 485 11.0 5L7 mghkg 285 83.8 (000-193)
Lead 48.5 7.73 49.7 mg/kg 109 BE.S  (0.00-203)
Selenium 48.5 U ND 38.6 mgkg 2.81 796 (0.00-17.0)
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Sample/Parameter Type Batch NOM Sample Qual QC Units RFD% REC% Range Analyst Date  Time
Silver 48.5 0.503 47.3 mgkg 0489 955 [0.00-14.7) MBL 09/21/99 1921
QC646507 9309228-45SERIAL 158023

Arsenic 3.74 mp/kg 206 -} MBL 09/21/99 1909
Barium 60.6 mg/kg 245 (-)

Cadmium ND mglkg 0.00 (&)

Chromium 11.7 mgkg 5.4 -)

Leag 813 mgke 475 )

Selenium ND mglkg 0.00 (=)

Silver 252 mglkg 133 ")
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CASE NARRATIVE
SNLS
SDG#992288

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

Laboratory Number Sample Description

9905228-02 050109-003 B9938-SP1-BH1-9.5-S

9909228-06 050049-003 SOLARDETOX-DF1-BH3-
9909228-0% 050050-003 SOLARDETOX-DF1-BH3-
99(9228-12 050052-003 SOLARDETOX-DF!-BH2-
9909228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-18 050055-003 SOLARDETOX-DF1-BHI-
9909228-21 050056-003 SOLARDETOX-DF1-BH1-
9909228-24 050057-003 SOLAR 9981A-SP1-BHI
9909228-27 050058-003 SOLAR 9981A-SP1-BHI
9909228-30 050059-003 SOLAR 9982-DW1-BHI-
9909228-33 050060-003 SOLAR 9982-DWI1-BH1
9909228-36 050061-063 SOLAR 5982-DW1-BHI
9509228-39 (6350062-003 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 050065-003 LFR-DF1-BH2-7-5

9909228-51 050066-003 LFR-DF1-BH2-12-3

9909228-54 050067-003 LFR-DF1-BH3-7-8

9909228-57 050068-003 LFR-DF1-BH3-12-§

QC647092 PBLK01 (Method Blank)

QC647093 PBLKOILCS (Laboratory Control Sample)
QC6470%4 PBLEKOILCSD (Laboratory Control Sample Duplicate)
QC647095 050064-003 LFR-DF1-BH1-7-MS (Matrix Spike)
QC647096 050064-003 LFR-DF1-BH1-7-MSD (Matrix Spike Duplicate)

Systemt Configuration:

The laboratory utilizes the following instrurents for extractable semivolatile gas chromatograph
analyses: six Hewlett Packard gas chromatographs consisting of HP 5890 Series II Plus and the 6890
Series models. All gas chromatographs are configured with dual ECD detectors and splitless injections.
The HP systems are equippad with electronic pressure centrol (EFC).

Chromatographic Column:

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

992288 - PCE
Page1of4
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J&W1: DB-3 (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 um
J&W2: DB-5 (5%-Phenyl)-methylsiloxane 30 m x 0.32 mm x 1.0 um
DB-1701 Durabond stationary phase® 30 m x 0.32 mm x 0.5 um
J&W3: DB-5 (3%-Phenyl)-methylsiloxane 30 m x 0.53 mm x 1.5 um
DB-1701 (14% Cyanopropylphenyl)-methylsiloxane 30 m x 0.53 ram x 0.5 um
J&W4: DB-608 Durabond stationary phase* 30 m x 0.53 mm x 0.5 um
DB-XLB*30mx0.53 mmx 1.5 umn
J&WS: DB-XLB * 30 m 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

following instrument systems (instrument systems are identified by the instrument 1D designations
listed below which can be found on the raw data or individual form headers):

Instrument 1D System Configuration Chromatographic
Column
ECD1 HP 6890 Sexies GC ECD/ECD J&W3
ECD2 HP 6890 Series GC ECD/ECD J&EWI
ECD3 HP 6890 Series GC ECD/ECD J&EWS
ECD4 HP 5890 Series II Plus GC ECD/ECD J&WS5
ECD5 HP6890 Series GC ECD/ECD J&EWS
ECD7 HP6890 Series GC ECD/ECD v J&WS
Sample Preparation:

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

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

File # Date Time Compound %D Bias
008B08Q1  09/22/99 1205 Aroclor-1221 23.8  (+)Bias

053BS301  09/23/99 0156 Decachlorobiphenyl  32.0  (+)Bias
064B6401 09/23/99 0518 Decachlorobiphenyl 39.0  (+)Bias
075B7501 09/23/99 0842 Decachlorobiphenyl 430 (+H)Bias
08688601  09/23/99 1205 Decachlorebiphenyl 335 {(+)Bias

$9228S - PCB
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Positive bias of analytical data is a result of instrument response for the indicated compounds
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has
oceurred 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 nen-
compliant %D values has no adverse effects on the data.

Holding Time:

All samples were analyzed within the required holding time.

Surrogates:

All surrogate recoveries were not within the required acceptance limits. Decachlorobiphenyl recovery
was below acceptance limits on one analytical column (DB-XLB) in sample 9909228-02.

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 apalyzed on the following sample

- number:

9909228-43(050064-003 LFR-DF1-BHI-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. i

Laboratory Control Samples:
All analytes in the laboratory centrol sample (LCS) were within the required acceptance limits.

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

Manual Integrations:

Samples and QC analyses required mannal integrations to correctly position
the baseline as set in the calibration standard injections.

Certain standards required manual integrations to correctly assign analyie peaks and/or proper peak
integration as set in the initial calibration.

092288 - PCB
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Copies of manual integration peak profiles are included in the application raw data section of this
package.

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

There were no Nonconformance Reports associated with this SDG.

The preceding narrative has been reviewed by: £. ﬂljx.zmo&&Date: 1o r/ | g ey

99228S - PCB
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CASE NARRATIVE
SNLS
SDG#99228W

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

Laboratory Number Sample Description

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

9905228-66RE 050069-012 LFR-DF1-BH3-PCBRE (Re-Extract)
QC647334 PBLKO1 (Method Blank)

QC647335 , PBLKO01I.CS (Laboratory Control Sample)

QC647336 PBLKO1LCSD (Laboratory Control Sample Duplicate)
QC649104 PBLKO02 (Method Blank) :

QCo649105 PBLKO2LCS (Laboraiory Control Sarple)

QCo649106 PBLK02LCSD (Laboratory Control Sample Duplicate)

System Configuration:

The laboratory utilizes the following instruments for extractable semivolatile gas chromatograph
analyses: six Hewlett Packard gas chromatographs consisting of HP 589G Series IT Plug and the
6890 Series models. All gas chromatographs are configured with dual ECD detectors and splitless
injections. The HP systems are equipped with electronic pressure control (EPC).

Chromatographic Column:

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

J&W1: DB-5 (5%-Phenyl)-methylsiloxane 30 m x 0.25 mm x 0.25 um
J&W2:
J&W3:
J&W4:

J&WS:

DB-17MS (50%-Phenyl)-methylsiloxane 30 m x 0.25 mm x 0.23 um

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

DB-1701 Durabond stationary phase* 30 m x 0.32 mm x 0.3 um

DB-5 (5%-Pheny])-methylsiloxane 30 m % 0,53 mm x 1.5 um

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

DB-XLB *30mx 0.5 mmx 1.5 um

DB-XLB #* 30 m x 0.25 mm x 0.25 um

DB-17MS (50%-Phenyl}-methylsiloxane 30 m x 0.25 mm x 0.25 wn

* Dwabond. and DB-XLB are trademarks of T & W.

99228'W - PCB
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[nstrument Configuration:

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

Instrument ID Systemn Configuration Chromatographic
Column
ECD1 HP 6890 Seres GC ECD/ECD J&EW3
ECD2 HP 6890 Series GC ECD/ECD J&W1
ECD3 HP 6890 Series GC ECD/ECD I&W5
ECD4 HP 5890 Series 11 Plus GC ECD/ECD J&WS
ECDS HP6850 Series GC ECD/ECD J&WS5
ECD7 HP6890 Series GC ECD/ECD J&WS

Sample Preparation:

All samples were not prepared in accordance with accepted procedures. Sample 9905228-66 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
acceptance criteria of 15% (30% for surrogates) for the indicated compounds:

File# Date Time Compound %D Bias

003F0301 09/13/99 1732 Aroclor-1016 154  (+)Bias

Aroclor-1260 202  (+)Bias
004FQ401 09/13/99 1751 Aroclor-1254 290 (HBias
005F0501 09/13/99 1809 Aroclor-1248 15.8 (-)Bias
007F0701 09/13/99 1846 Aroclor-1232 340  (+)Bias
007B0701 09/13/99 1846 Aroclor-1232 428  (+)Bias
008FO801  09/13/99 1905 Aroclor-1221 1480 (4)Bias
00880801 09/13/99 1905 Aroclor-1221 858  (+)Bias
018F1901 09/13/5% 2228 Aroclor-1260 182  (+)Bias
019B1901 09/13/99 2228 Aroclor-1016 16.2  (H)Bias
026F2601  09/14/99 0037 Aroclor-1016 154  (+)Bias

Aroclor-1260 230  (¥)Bias
026B2601 09/14/99 0037 Aroclor-1016 172 (+)Bias
008F0801 09/21/99 1236 Aroclor-1221 26,6  (+)Bias
00830801 09/21/99 1236 Aroclor-1221 21.8  (+)Bias

99228W - PCB
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Positive bias of analytical data is a result of instrument response for the indicated compounds
increasing as the analytical sequence proceeds. The degree to which an increase in sensitivity has
occurred is measured relative to the extent of which the indicated %D value cxceeds the upper limit
of 15% or 30% . None of the above target analytes were detected in any of the sample. Thus, the
non-compliant %D values has no adverse effects on the data.

Negative bias of analytical data is a result of instrument response for the indicated compounds
decreasing as the analytical sequence proceeds. The degree to which a decrease in sensitivity has
occurred is measured relative to the extent of which the indicated %D value exceeds the lower limit
of 15% or 30%. The above targets exhibiting a decrease in sensilivity were not needed for
coufirmation. Thus, the non-compliant %D values has no adverse effects on the data.

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

Surrogates:

All surrogare recoeries wore not within the required acceptance limits. Decachlorobiphenyl
SUITOgale rec7verics ‘wers W acceptance Hmits in sample 9909228-66. '

Blanks:
were fv «rget analytes detected in the method blank above the required acceptance limit.
- ke Analyses:
~he matrix spikes were analyzed on a sample in a different SDG.
Laboratory Control Samples:
All analytes in the laboratory control sample (LCS) were within the required acceptance limits.

All analytes in the laboratory contral sample duplicate (LCSD) were within the required acceptance
limits for relative percent difference.

Maagual Integrations:

Samples and QC analyses required manual integrations to correctly position
the baseline as set in the calibration standard injections.

Certain standards required manual integrations to correctly assign analyte peaks and/or proper peak

integration as set in the initial calibration.

99228W - PCB
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Copies of manual integration peak profiles are included in the application raw data section of this
rackage.

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

There were no Nonconformance Reports associated with this SDG.

AR

o

The preceding narrative has been reviewed by: A ﬂl,&g\;\( JoDate: S/ =/4d 'Q‘\
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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
7074A for mercury and anatyzed using methods 60108 (JCP) and 7470A (CVAA):

Lahoratory Identification Sample Description

9909228-61 050069-007 LFR-DF1-BH3-RCRA
QC646852-1CP Preparation Rlank (PBW)

QC646853-1CP Lzhoratory Control Sample (LCSW)
QC646854-1CP Laboratory Control Sample Duplicate {LCSWD)
QC647168-CVAA Preparation Blank (PBW)

QC647169-CVAA Leboratory Control Sample (LCSW)

QC647170-CVAA Laboratory Control Sample Duplicate (LCSWD)

System Configurations _
ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing
inductively coupled plasma atomic emission spectrometer. The instrument is equipped
with 2 Meinhardt nebulizer, cyclonic spray chamber, and yitrium internal standard.
Operating conditions for the Trace ICP were set at a power fevel of 950 watts, a
peristaltic 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 & nebulizer pressure
setting of 26 PSL.

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

Sample Preparation
All samples were prepared in accordance with the appropriate EPA SW846 procedures.

Instrument Calibration

The instraments were calibrated following method and manufacturers’ specifications.
The percent recovery for mercury in the CRDL was outside of the advisory limits. The
result for cadmiurn in the ICS-A was below the negative CRDL; therefore, the sample
results may reflect a negative bias for cadmium.

Holding Time
All samples were analyzed within the required holding times.
SNLS SDG# 39228W
Page 10f3
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Blanks
All the preparation blanks and continuing calibration blanks met all quality control
criteria.

Spike Analyses

No sample from this sample delivery group (SDG) was designated as the guality control
sample for the ICP or the CVAA batches. A sample from SNLS §DG 99257W was
designated as the quality control for the CVAA batch. A sample fraom SNLS SDG 99158
was designated as the quality control sample for the ICP batch. These batches included a
matrix spike (MS) and a sample duplicate (DUP). The percent recoveries (%R) 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 15 evaluated when the sample is greater than five times (5X) the contract
required detection Limit (RL). Quality control criteria were met for %R and RPD for all
applicable parameters for the selected QC batches.

Serial Dilution Analysis

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

Laboratory Control Samples

The laberatory control samples (LCSW) and the laboratory control sample duplicate
(LCSD) met the quality control acceptance criteria for %R and RPD for all applicable
Pparameters.

Sample Dilutions
No sarmple dilutions were required for this SDG.

Nonconformance Reports
No nonconfarmance report was issued for this SDG.

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 beth DL and RL
values have been corrected 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-like data deliverable, several forms will report results to enly one
(e.g., Form 3a) or two (e.g., Forms 1, 5a, 9, 10) decimal places. This can result in
cencentrations, which are smaller than one tenth cr one hundredth of the indicated
reporting unit, to appear on the forms as either 0.0 or 0.00, respectively. [n cases where
this occurs on the forms the results have been manually corrected to reflect the additional
decimal place values.

SNLS SDG# 99228W
Page 2 of 3
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Case Narrative for

Sandia National Laboratories

SDG 992288

Metals Analysis by ICP

Mercory Analysis by CVAA

Sample Analysis

The samoples were analyzed for metals using SW-846 method 6010B (ICP) and method

T4T1A (CVAAY:

Laboratory Identification

9909228-02
9909228-06
9909228-09
9909228-12
9909228-15
9909228-18
9909228-21
9909228-24
9909228-27
9909228-30
9909228-33
9909228-36
9909228-39
990922842
090922845
9909228-48
9909228-51
9909228-54
9909228-57
QC646904-ICP
QC646905-ICP
QC646906-ICP
QC646907-ICP

QC646908-ICP
QC646909-ICP

QC647057-CVAA
QCB47058-CVAA
QC647059-CVAA
QU647060-CVAA

QCe47061-CVAA

Sample Description
050109-003 B9938-SP1-BH1-3.5-S

050049-003 SOLARDETOX-DF1-BH3-
050050-003 SCLARDETOX-DF1-BH3-
050052-003 SOLARDETOX-DF1-BH2-
050053-003 SOLARDETOX-DF1-BH2-
050055-003 SOLARDETOX-DF1-BH1-
050056-003 SOLARDETOX-DF1-BH1-
050037-003 SOLAR 5981A-SP1-BHI
050058-003 SOLAR 998 [A-SP1-BHI
050055-003 SOLAR 5982-DW1-BH1-
050060-003 SOLAR 9982-DWI-BH1
050061-003 SCLAR 9582-DW1-BHI
050062-003 LFR-DF1-BH1-7-S

(050063-003 LFR-DF1-BH1-12-§

050064-003 LFR-DF1-BH1-7-MS/MD
050065-003 LFR-DF1-BH2-7-S

050066-003 LFR-DF1-BH2-12-S

050067-003 LFR-DF1-BH3-7-$

050068-003 LFR-DF1-BH3-12-S

Preparation Blank (PBS)

Laboratory Centrol Sample (L.CSS)

Laberatory Control Sample Duplicate (LCSSD)
050064-003 LFR-DF1-BH1-7-MS/MDI.-Serial
Dilution (8D

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

05G064-003 LFR-DF1-BH1-7-MS/MDSD-Matrix
Spike Duplicate (MSD)

Preparation Blank (PBS)

Laboratory Control Sample (LCSS)

Laboratory Control Sample Duplicate (LCSSD)
050064-003 LFR-DF1-BHI1-7-MS/MD S-Matrix
Spike (MS)

050064-003 LFR-DF1-BH1-7-MS/MDD-Sample
Duplicate (DUP)

SNLS SDG# 992288
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System Configurations

ICP analysis was performed on a2 Thermo Jarrell Ash 61E Trace axial-viewing
inductively coupled plasma atomic emission spectrometer. The instrument is equipped
with a Meinhardt nebulizer, cyclonic spray chamber, and ytorium internal standard.
Operating conditions for the Trace [CP were set at a power leve] of 950 watts, a
peristaltic 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 PSI.

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System
(FIMS-400) automated mercury analyzer. The instrument 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 a perstaltic pump at §
mL/min and nitregen carrier gas rate of 5 L/min,

Sample Preparation
All samples were prepared in accordance with the appropriate EPA SW846 procedures,

Insirument Calibration

The instruments were calibrated following method and manufacturers® specifications.
The percent recoveries for arsenic and mercury in the CRDL standard were above the
advisory limits. The cadmium result in the ICSA was below the negative CRDL;
therefore, the sample results may reflect a negative bias for cadmium.

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

Blanks '
The preparation and calibration blanks met all quality control criteria.

Spike Anaiyses

Sample 050064-003 LFR-DF1-BH1-7-MS/MD was designated as the quality control

sample for the ICP and CVAA batches. Each batch included a matrix spike (MS), a

sample duplicate (DUP-CVAA), or a matrix spike duplicate (MSD-ICP). The percent

- recoveries (%R) obtained from the MS analyses are evaluated when the sample
concentraticn 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 times (5X) the contract required detection limit (RL). The matrix spike met the
recommended quality contro! criteria for percent recovery {75%-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 barium, as
indicated with the “**” qualifier. The mercury result for QC647061 containg “**”
qualifier flags for the DUP analysis; however, the result was not considered a QC outlier
because the concentration does not meet the SX CRDL evaluation criteria listed above.
The QC Summary Report is generated by LIMS, which is not programmed based on
program-specific EPA Inorganics Functional Guidelines validation criteria,

SNLS S§DG# 992285
Page2 of 3
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Laboratory Cantrol Samples

The laberatory control sarmples (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 indicated 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 acceptance limits supplied by the standard manufacturer.

Serial Dilution Analysis

The serial dilution sample (sample 050064-003 LFR-DF1-BH1-7-MS/MD) for the ICP
batch met the quality control eriteria of <10% for all analytes, with the exception of
arsenic and silver. The acceptance criteria only applies to those elements preater than
50X the IDL. This is a tool used to monitor matrix enhancement or suppressmn cansed
by interferences present in the sample.

Sample Dilutions ‘

All samples for the ICP batch were diluted at 2X. The LCSS and the LCSSD were
dituted at 5X. For the CVAA batch all samples were aualyzed 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 interferences.

Nonconformance Reports
There were no nonconformance reports associated with this sample delivery group
(SDG).

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 dilution factors.

Due to limitations of the fonms 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 two (e.g., Forms 1, 5a, 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.

The preceding narrative has been reviewed by:@

Date: /(7// / 9 i

SNLS SDGH# 992288
Page 3 of 3

203



GENERAL
' CHEMISTRY

ANALYSIS -




Case Narrative for
SNLS
SDG# 992288
TOTAL CYANIDE
Analytical Batch Number: 158110

Analytical Method: EPA SW846 5012A

Laboratory Number Sample Description
9909228-02 050109-003 B9938-SP1-BH1-9.5-5
9900228-36 050061-003 SOLAR 9982-DW1-BH1
9509228-39 050062-003 LFR-DF1-BH1-7-8
960922842 050063-003 LFR-DF1-BH1-12-8
9909228-45 050064-003 LFR-DF1-BH1-7-MS/MD
9v09228-48 050065-003 LFR-DF1-BH2-7-S
9909228-51 050066-003 LFR-DF1-BH2-12-8
9909228-54 050067-003 LFR-DF1-BH3-7-S
9909228-57 050068-003 LFR-DF1-BH3-12-S
QC647276 Duplicate of 990922845
QC647277 . Matrix Spike of 9909228-45
QCH47278 Blank
QC647279 Laboratory Conirel Sample
QCu47280 ; Labgratery Control Sample Duplicate

Sample Preparation:

All samples were prepared in accordance with accepted procedures. A Perstorp Midi-
Still distillation unit was used for the distillation.

Instrument Calibration:

The instrument used was an Alpkerm 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.

43



Spike Analyses:
The matrix spike was run on the following Sample Number,
9909228-45
All analyte recoveries in the mairix spike were within the required acceptance limits.
Laboratory Control Samples:
All analyte recoveries in the laboratory control sample were within the required
acceptance limits. All analytes in the laboratory control samiple duplicate were within
the required acceptance limits for relative percent difference.

Sample Duplicates:

The sample and duplicate results were less than the PQL; therefore, the RPD is not
applicable,

Dilutions:

None of the samples were diluted.
Non Counformance Reports:

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

Due to Hurricans Floyd this batch was run on two different days with several days in
between.
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TOTAIL CYANIDE
Analytical Batch Number: 158099

Analytical Method: EPA SW846 9012A

Laboratory Number . Sample Deseription
890922806 050049-003 SOLARDETOX-DF1-BH3-
9909228-09 050050-003 SOLARDETOX-DF1-BH3-
9909228-12 050052-003 SOLARDETCX-DF1-BH2-
9509228-15 050053-003 SOLARDETOX-DF1-BH2-
9909228-18 050055-003 SOLARDETOX-DF1-BHI-
9%09228-21 (50056-003 SOLARDETOX-DF1-BH1-
9909228-24 050057-003 SOLAR 9981A-SP1-BHI
9909228-27 050058-003 SOLAR 9981A-SP1-BH1
9909228-30 050059-003 SOLAR 9982-DW1-BHI1-
0909228-33 050060-003 SOLAR 9982-DW1-BE1
QC647234 Duplicate of 9309228-33
QC647235 Matrix Spike of 9909228-33
QCH47236 Blank
QCe47237 Laboratery Control Sample
QCB647238 Laboratory Control Sample Duplicate

Sample Preparation;

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

The instrament used was an Alpkem Flow Solution II colorimetric autoanalyzer.
The instrument was properly calibrated on the day of the analysis.

Holding Time:
All samples were analyzed within the required holding tme.
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 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 recoveries in the laboratory control sample were within the required
aceeptance limits. All analytes in the laboratory control sample duplicate were within
the required acceptance limits for relative percent difference.

Sample Duplicates:

The sample and duplicate results were less than the PQL; therefore, the RPD is not
applicable.

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

There were no Nonconformance Reports associated with this batch.
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Case Narrative for

SNLS
SDGH# 99228W
CYANIDE
Analytical Batch Number: 158008
Analytical Method; EPA 9012A
Laberatory Number Sample Description
9909228-64 050069-010 LFR-DF1-BH3-CN
QC646808 Duplicate 0f9903156-03
QC646809 Matrix Spike 0f9509156-05
QC646810 Duplicate of 9909228-64
QC646811 Matrix Spike of9909228-64
QC646812 Blank
QC646813 Laboratory Contro} Sample .
QC646814 Laboratory Contrel Sample Duplicate

Sample Preparation:
= A Perstorp Midi- Still distillation unit was used for the distillation.
Instrument Calibration:

The instrument used was an Alpkem Flow Solution Il colorimetric autoanalyzer. The
instrument was properly calibrated on the day of the analysis. '

Holding Time:
All samnples were analyzed within the required holding time.
Blanks:

No target analytes were detected in the method blank above the required acceptance
mit.
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Spike Analyses:

The matrix spikes were run on the following Sample Numbers.
9909136-05 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.

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

Sample Duplicates:

The sample and duplicate results were less than the PQL,; therefore, the RPD is not
applicable,

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 Number; 158555

Analytical Method: EPA SW846 T196A

Laboratory Number Sample Description
6009228-06 050049-003 SOLARDETOX-DF1-BH3-
9505228-09 050050-003 SCLARDETOX-DF1-BH3-
9909228-12 050052-003 SOLARDETOX-DF1-BH2-
9909228-15 050053-003 SOLARDETOX-DF1-BH2-
QC&49065 Duplicate of 9909228-06
QC/49067 Matrix Spike of 9509228-06
QCs49068 Laboratory Conirol Sample
QCs49069 Blank
QC849070 Laboratory Control Sample Duplicate

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

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The
instrument was properly calibrated on the day of the analysis.

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

No target analyles were detected in the method blank above the required acceptance
limit.

Spike Analyses:
The malrix spike was run on the following Sample Number.
96(09228-06

All analyte recoveries in the matrix spike were within the required acceptance limits.
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Laboratory Control Samples:
All analyte recoveries in the laboratory control sample were within the required
acceptance limits. All analytes in the laboratory control sample duplicate were within
the required acceptance limits for relative percent difference.

Sample Puplicates:

The sample and duplicate results were less than the PQL; therefore, the RPD is not
applicable.

Dilutions:

None of the samples were diluted,
Non Conformance Reports:

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

An insoluble LCS was run with this batch. It showed 97% recovery.

43¢



HEXAVALENT CHROMIUM
Analvtical Batch Number: 158556

Analytical Method: EPA SW846 T196A

Laboratory Number Sample Description
9909228-02 050109-003 B9938-SP1-BH1-9.5-S
9909225-18 050055-003 SOLARDETOX-DF1-BHI-
9909228-21 050056-003 SOLARDETOX-DF1-BHI1-
9909228-24 050057-003 SOLAR 9981A-SP1-BHE
9909228-27 D50058-003 SOLAR 9981A-SP1-BH1
9909228-30 D30059-003 SOLAR 9982-DWI-BH1-
9905228-33 050060-003 SOLAR 9982-DW1-BHI
9909228-36 050061-003 SOLAR 9932-DW1-BHI
9909228-39 050062-003 LFR-DF1-BH1-7-§
9909228-42 050063-003 LFR-DF1-BH1-12-3
9909228-45 050064-003 LFR-DF1-BH1-7-MS/MD
9909228-48 050065-003 LFR-DF1-BH2-7-5
9909228-51 050066-003 LFR-DF1-BH2-12-§
9909228-54 050067-003 LFR-DF1-BH3-7-8
9909228-37 050068-003 LER-DF1-BH3-12-§
QC649071 Duplicaie of 9909228-18
QCo49072 Matrix Spike of 9909228-18
QC649074 Duplicate of 9909228-45
QC649075 Matrix Spike of 9909228-45
QCB49077 Laboratory Control Sample
QC649078 Blank
QC649079 Laboratory Control Sample Duplicate

Sample Preparation:

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

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The
instrument was properly calibrated on the day of the analysis.

Holding Time:

All samples were analyzed within the required holding fime.



Blanks:

No target analytes were detected in the method blank above the reguired acceprance
limit.

Spike Analyses:
The matrix spikes were run on the following Sample Numbers.
9909228-18 and 3909228-45

All analyte recoveries in the matrix spikes were within the required acceptance
Timits.

Laboratory Control Samples:
All analyte recoveries in the laboratory control saraple were within the required
acceptance limits. All analytes in the laboratory control sample duplicate were within
the required acceptance limits for relative percent difference.

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

Dilutions:
None of the samples were diluted.

Non Confermance Reports;
There were no Nanconformance Reports associated with this baich.

General Comments:

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

|
The preceding narratives have been reviewed by /&h/ ﬁ : M Date:_/ (/4 '}Z 19
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HEXAVALENT CHROMIUM
Analytical Batch Number: 157999

Analytical Method: EPA 7156A

Laboratory Number Sample Description

9909228-65 050069-011 LFR-DF1-BH3-CR6+
QUBs406774 Duplicate of9909228-65
QCE467T5 Matrix Spike 0f3509228-65
QCH46776 Laboratory Control Sample
QCeA6TT7 Laboratory Control Sample Duplicate
QC646778 Blank

Instrument Calibration:

The instrument used was a Sequoia-Turner Model 340 Spectrophotometer. The
instrument was properly calibrated on the day of the analysis.

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

No target analytes were detected in the method blank above the required acceptance
limnit.

Spike Analyses:
The matrix spike was run on the following Sample Number.
9909228-65
All analyte recoveries in the matrix spike were within the required acceptance limits.
Laboratory Centrol Samples:
All analyte recoveries in the labaratory control sample were within the required
acceptance limits.All analytes in the laboratory control sample duplicate were within
the required acceptance limits for relative percent difference.
Sample Duplicates:

All sample duplicate results were within the required acceptance limits.



Dilutions:
None of the samples were diluted.

Non Conformance Reports:

There were no Nonconformance Reports assoctated with this batch.

The above narratives have been reviewed by: d% ﬂ (/J

Date: ,ﬂf/o 'T:/iﬁ
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QC Summary Report

Page 26 of 33

Project Description: REP #A12480A

cc: SNLSO0396 Lab, Sample ID: 9909228% Repart Date:  Qctober 07, 1999
Sample/Parameier Type Batch NDM Sample Qual QC Units RPD%
General Chemistry
QC646812 BLANK 138008

Cyanide, Total ND mgl
QC647236 BLANK 15805%

Cyanids, Toral : ND mg/kg
QC647278 BLANK 138110

Cyanide, Total ND mg/kg
QC646810 9909228-64DUP 158008

Cyanide, Total ND mgl Q.00
QC647234 9909228-33DUP 158092

Cyanide, Total ND mg/kg 0.00
QC64T276 9909228-45DUP 158110

Cyanidk, Total 7 0.1BZ mgftg  200%*
QC646813 LCS 158008

Cyanide, Total 0.100 00800 mgl 80.0
QC647237 LCS 158099

Cyanide, Toral. 5.00 31,89 mgfkg 712
QC647273 LCS 158110

Cyanide, Total 5.00 3.54 mgkg 707
QCh468 14 LCS DUP 158008

Cyanide, Total 0.10¢ 0.0800 0.0B55 mg/l 6.66 855
QCo47238 LCSDUP 158093

Cyanide, Total 3.0¢ 3.89 387 mghkg 0515 713
QC647280 LCSDUP 158110

Cyanide, Total 5.00 3.54 4.15 mglkg 16.0 83.0
QC546811 9509228-64MS3 158008

Cyanide, Total 0.100 U ND 0.0752 mpgA 75.2
QCB47235 9909228-33MS 158029

Cyanide, Total 4.99 U ND 4.09 mg/kg 319
QCBa7277 9909228-4SMS 158110

Cyanide, Tolsl 498 U ND 3.64 mgke 73.1
QC546778 BLANK 157999

Chromium, Hexavalent ND mgl
QC642069 BLANK [58553

Chromium, Hexavalent ND mglkg
QC649078 BLANK 158556

Chromium, Hexavalent ND mgkg
QC646774 9009228-65DUP 157999

Chromium, Hexavalent ND mg/ 0.0¢
QCs49065 950922B-05DUP 158555

REC% Range Analyst Date  Time

(0.00-20.0)
(0.00 - 30.0)
(0.00 - 30.0)
(75.0-132)
{60.0 - 125.)
(60.0 - 125.)
(0.00 - 20.0)
(0.00 - 30.0)
(0.00 - 30.0)
(75.0-125.)
(70.0 - 130.)

(70.0- 130.)

0.00-13.0)

=

09/13/99 1441

09/10/9% ) 545

=

09714/99 1126

0913/92 1438

=

5

00/10/9% 154]
JLP 09/17/99 1719
ILP 08/13/99 1442
09/10/9% 1346
ILP 0914799 1128
ILP 0%13/59 1444
JLP 0%10/59 1347
JLP  09/14/59 1129
JLP  05/13/99 1440
ILP 09/10/99 1543
JLP 0%/14/99 1117
LAA 09/08/99 1900

JBK 09/22/99 1430

LAA 03/08/99 1900
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QC Summary Report

Project Description: RFP #AJ24804

ce: SNLS00396 Lab, Sample 1D: 9909228% Report Date:  October 07, 1999 Page 27 of 33
Sample/Parameter Type Batch NOM Sample Qual QU Units RPD% REC% Range Analyst Date Time

Chramivm, Hexavalent 7 0112 mghkg 32 5% (0.00-30.0) IBK 09/22/99 1430
QCe49071 9909228-18DUP 158556

Chromium, Hexavalent 70.0794 mghkg 23.6 (0.00-30.0) JBK 09/22/99 1430
QC649074 9909228-45DUP 158556

Chromium, Hexavalent ] 0155 mghkg 16.3 (0.00 - 30.0)
QC646776 LCS 157999

Chromium, Hexavalent ¢.100 0.100  mg/l 100  (83.8-116) LAA 05/08/99 1900
QC649068 LCS 158555

Chromium, Hexavalent 1.00 1.02 mgkg 102 (76.0-122,) JBX 09/22/99 1430
Ce49077 LCS 158556

Chromivum, Hexavalent 1.00 0980 mpgkg 98.0 (76.0-122.)
QCE46TTT LCSDUP 157959 Lo

Chromium, Hexavalent C.100 D.100 0101 mgh 0995 101 {0.00-20.0) LAA 0%/08/99 1500
QCB49070 LCSDUP 158555

Chromium, Hexavaleal 1.00 102 0910 mgkg 11.4 91.0 (0.00-30.0) JBK 09/22/99 1430
QCB49079 LCS DUP 158556

Chromium, Hexavalent 1.00 0.980 0.330 mgkg 5.24 3.0 (0.00-30.0)
QCe46775 9909228-65MS 157999 ’

Chromium, Hexavalent 4.100 U ND 0.105 mpl 105 (85.0-115) LAA 05/08/99 1500
QC649067 9009228-06MS 158555

Chromium, Hexavalent 1.00 ] 0.0807 1.07 mgke 99.0 (70.0-130.) JBK 09/22/99 1430
QCE49072 2909228-18MS 158356

Chromium, Hexavalent 1.00 10.101 1.05 mglkg 948 (70.0-130.)
QC648075 99(5228-45MS 158556

Chromjum, Hexavalent 1.00 J0.182 1.12 mg/kg 937 (700-130)
QC647643 BLANK 158199

Moisture U ND wi% Gl 09/13/99 1550
QC647646 BLANK 158200

Maisture U ND wi% GJ] 09713/%9 1510
QC648040 BLANK 158207

Moisture U ND wi% Gl 09/13/9% 1700
QC64764) 9909228-15DUP 158199

Moisture 400 with 28.6 (-) Gl 09/13/99 1550
QC647642 9909228-17DUP 158192

Moistre 2.00 wi% 0.00 )
QC647644 8900228-45DUP 158200

Moisture 600 wt% 18.2 () GJ  09/13/99 1510
QU647645 9909228-47DUP 158200

Moisture 300 wt% 40.0 ()
QC64803% 9909228-57DUP 158297
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QC Summary Report

Project Description: RFP #A724B0A
ce: SNLS0039%6 Lab. Sample 1D: 9909228% Report Dale:  October 07, 1399 Page 2B of 33
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date  Time
Moisture 6.00 wt% 18.2 O] GY  09/13i99 1700
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RADIOLOGICAL
ANALYSIS




Cuse Narrative for
SANDIA - 992285

GROSS ALFHA/BET:
Analytical Batch Number: 158646

Analytical Method: EFA 9G0.0

Laboratory Number Sample Deseription
9909228-03 050109-004 B9938.SP1-BHI-9.5-5
QC649351 Blank
QC649352 Duplicate of 050102-004 B5938-SP1-BH1-9.5-8
QC649303 Matrix Spike of 050109-004 B9238-SP1-BH1-9,5-5
QC649394 Matrix Spike Duplicae of 050109-004 B9938-SP1-BH (-
. 9.5-5
QCE49395 Laboratory Contrel Sample
Instrument Calibration:

The instrument was properly calibrated. The instrument was calibrated as follows: drawers A1-G4 on
5/31/99, deawers 11-J4 on 2/3/99.

Holding Tirme:

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

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

All analyte recoveries in the matrix spike were within the required acceptance limits.
Laboratory Control Samples:

Al analyte recoveries in the laboratory control sample wete within the required acceptance !imits.,
Sample Duplicates:

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

None of the samples were diluted.
Nen Conformance Reports:

There were no Nonconformanes Reports associated with this batck.
General Comiment:

High hygroscopic salt content in evaporated samples can causs the sample mass to fluctuate due
to meisture absorption. To minimizs this interference, the salts are converted to oxides by heating
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Project Description:

RFP #A12480A

QC Summary Repont

ec: SNLS00394 Lab, Sample ID: 99052284 Report Date: Qctober 07, 1939
Samnple/Parameter Type Batch NOM Samiple Qual QU Units RPD% REC% Range
Cesium-137 U 328 pOil 0.60 (0.0 - 20.0)
Cobal-60 U -146 pCifl. 0.00 {0.00 - 20.0}
Actinium-22% U 5.83 pCilL 0.00 {0.00 - 20.00
Cerium-144 U 103 pCiL 04D {0.00 - 20.0)
Cesium-134 U 0.53! pCPL 0.00 (0.00 - 20.0)
Chromium-51 U -140 plil 0.00 {0.00 - 20.0)
Iron-39 U 341 pCiL 0.00 (0.00 - 20.0)
Lead-212 U 0.00 pGifdl 0.00 (0.00 - 20.0)
Leag-214 £.96 pCiL 0.00 (0.00 - 20.0)
Porassium-4Q 34.1 pCiL D.00 {0.00 - 20.0
Radivm-226 B.45 pCill 0.00 (0.00 - 20.0)
Radinm-228 U 5.83 pCifL D.00 (0.00 - 20.0)
Ruthenium-1(3 438 pCiL 2.00 (0.00 - 20.0)
Ruthermum-106 U -7.07 pCilL 0.00 (.00 - 20.0)
Thoriut-23 ] U 927 pC¥L 0.00 (0.00 - 20.0)
Thorium-232 U 000 pGilL ¢.00 (0.00 - 20.0)
Thorium-234 U 000 pCiHL .00 (0.00 - 20.0%
Uranium-2335 U 844 pCiL .00 (0.00 - 20.0)
Uranium-233 U 000 pCilt 0.00 0.00 - 20.09
Yttrium-88 U 0.756 pCill 0.00 0.00 - 20.0)
Zieeninm-95 103 pGifL 0.00 (0.00 - 20.03
QC649052 LCS 158553
Americium-241 ’ 1140 1080 pCug 942 (75.0-125)
Cesjium-137 44| 464 pCi/a 105 (75.0-125)
Coball-60 . 02 700 pCi/g 101 © (75.0-125)
QC649138 LCS 158578
Americium-241 B35z 1040 pCiHL 122 (75.0-125)
Cesium-137 129 329 pCifls 100 (75.0-125)
Cobalt-60 484 465 pClL 96.2  (75.0-125)
Qr643136 9909228-59MS 158575
Amencium-24]1 8520 U 159 0540 pCVL 12 (75.0-]25).
Cesium-137 3290 uvos3n 3510 pCilL 107 (75.0-125)
Cobalt-60 4860 5.B6 5000 pCifL 163 (75.0-128)
QC649137 G909228-590SD 15R575 .
Americium-24) 8520 v 159 8720 pCifL 9.02 102 (0200-20.0)
Cesium-~137 3290 u0arz 3500 pCifl. 0,228 106 (0.00-20.0)
Cobalt-60 4860 3.86 5260 pCiflL 5.22 108 (0.00-20.0)

Analyst Date  Time

Page 32 of 33

EIB 09/21/95 [Bl12

EIB 09/20/9% 1738

EIB 0920/99 1959

EJB 09/20/99 1956

EJB 09/21/39 (842
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Laboratory Control Samples: ]
All analyts recoveries in the laboratory control sample were within the required acceptance lirmis.
Sample Duplicates:
All sampte duplicare results were within the required aceentance limiis.
Dilutians:
None of the samples were diluted.

Non Conformance Reports:

There were 16 Nonconformance Reports associated with this batch.

General Comment:

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuale due
to moisture absorption. To mitimize this interference, the salts are convered to oxides by heating
the sample under a flame until 2 dall red color is ebtained. The conversion to oxides siabilizes

the sample weight and ensures that proper alpha/beta efficiencies are assigned for each sample.
Volatile radioisotopes of carbon, ydrogen, technetinm, polonium and cesium may be lost during
sample heating, especially to 4 dull red heat.

GAMMA SPECTROSCOPY

Analytical Batch Number: 158553

Analytical Method: HASL 300

Laboratery Number Sample Description
9909228-03 050109004 B9238-5P1-BHI-9.5-8
9509228-07 P50049-004 SOLARDETOX-DF1-BH3-
0900228-10 050050-004 SOLADEXTOX-DF1-BH3-
9909228-13 050052-004 SOLARDETOX-DFE-BH2-
0905228-16 050053-004 SCLARDETOX-DFI-RI2-
9909228-19 0350055-004 SOLARDETOX-DF]-BH]I1-
9909228-22 D50056-004 SOLARDETOX-DFI-BHI-
9909228-25 050057-004 SOLAR 9981A-SP1-BHI
9609228-28 050058-D04 SOLAR 9981A-SP1-BH1
9909228-31 ‘ 050059-004 SOLAR 9982-DWI-BHI-
9909228-34 05C060-004 SOLAR 9982-DWI1-BHI1
9909228-37 D50041-004 SOLAR 9982-DW1-BH1
990922840 D30052-004 LFR-DF1-BH1-7-5
9909228-43 050063-004 L.FR-DF1-BH1-12-5
9909228-46 050064-004 LFR-DF]-BHI1-7-MSMD
9909228-49 050065-004 LFR-DF!-BHZ-7-8

© 9909228-52 050066-004 LFR-DF]-BH2-12-5
9909228-55 050667-004 LFR-DF1-BH3-7-$
5909228-58 050088-004 LFR-DF1-BH3-12-8
QC649050 Blank
QC649051 Duplcates of 0560064-004 LFR-DFI-BH1-7-MS/MD
QC&45052 Laboratery Control Sample
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Instrument Calibration:

The instrument was properly calibrated, All pamma detectlors were calibrated during February and
March of 1999.

Helding Fime:
Al sumples were analyzed within the required holding time.
Blanls:
No tarpet analyles were detected in the method blank above the required agceptance limdt.
Labaratery Control Samples:
All analyte recoveries in the laboratory control sampls were within the required acceptance limits.
Sample Duplicates:
All sample duplicate results were within the required acceplance limits.
General Comments:
The following isotopes were not quantified due 1o low abundance: 9909228-07;Th-231, 9905228-13;
Th-231, 9909228-19;Th-231,Fe-39, 9909223-25:Th-231, 9909228-31;Th-231, 9905228-40;Ac-228,

Ra-228, 9909228-43;:A¢-228 Ra-228,Th-231, 9909228-52;Th-231, 9909228-55;Th-231, QC649051;
Ac-228,Th-231. The following isotopes were not quantified due to interference: 9909228-03;Ru-106.

The above case narrative was reviewed b:&%{lgl/lm* Date: 706;#- ﬁ Cﬁ
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Case Narrative for
SANDIA — 99228'W

GAMMA SPECTROSCOPY
Amnalytical Batch Number: 158575

Analytical Method: EPI A-013

Laboratory Number Sample Description
9905228-59 050069-005 LFR-DF1-BH1-GS
QCe49134 Blank
QC649135 Duplicate of 050069-005 LFR-DF1-BH3-GS
QC649136 Matrix Spike of 050069-005 LFR-DF1-BH3-GS
QC649137 Matrix Spike Duplicate of 050069-005 LFR-DF1-BH3-GS
QC649138 Laboratery Control Sample
Instrament Calibration:

The instrument was properly calibrated, All gamma calibrations were performed during February and
March of 1999,

Holding Time:

All samples wers analyzed withio e required holding time.

Blanks:

No target analytes were detected in the method blank above the required act;eplémce limit.
Spike Analyses:

All analyte recoveries in fhe matrix spike were within the required acceptanee limits,
Laboratory Control Samples:
‘ All analyte recoveries in the laboratory control sample were within the required acceptance [imits,
Sample Duplicates:

All sample duplicate resutis were within the required acceptance limits.
General Comments:

The following isotopes were not quantified due fo low abundance: QC649134: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 900.0

Laboratory Number . . Sample Description

9909228-50 0300569-006 LFR-DF1-BH3-GRAB

291¢



QC645007 Blank

QCEASO08 Duplicate of 050069-006 LFR-DF1-BH3-GRAB
QC64900% Matrix Spike of 050069006 LFR-DF1-BH3-GRAB
QC649010 Makrix Spike Duplicate of 050069-006 LFR-DFI1-BH3-
GRAB
QC649011 Labaoratory Conirol 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:
No target analytes were detacied in the method blank above the required acceptance limit.
Spike Analyses:
All analyte recoveries in the marrix spike were within the required acceptance lmits.
Laboratory Control Samples:
All analyte recoveries ity the laboratory contro] samnple were within the required acceplance limits,
Sample Duplicates:
All sampls duplicate results were within the required aceeptance limits.
Bilutions:
None of the samples were dilwied.
Non Conformance Reports:
7 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
to moisture absorption. To minimize this interference, the salts are converted to oxides by heating
the sample under a flame vnt! a dull red color is obtained. The conversion to oxides swbilizes
the sample weight and ensures that proper alpha/beta efficiencies are assigned for cach sample,

Volatile radioisotopes of carbon, hydregen, technetium, polonivm and cesivm may ba lost during
sample heating, especially to a dull red heat.

The above case narrative was reviewed bm et LABAAE Date: !t 2( ) BE} i




Project Description:

ce: SNLSQ0394

Sample/Parameter
Radiological
QCE49007
Gross Alpha
Nonvolatile Bata
Weight of Sample, A&B
QC849391] BLANK
Gross Alpha
Nonvolatle Beta
Weight of Sample, A&ZB
QC649395 BLANK
Gross Alpha
Nonvolatile Beta
Weight of Sample, AZB
QCe40008 $809228-60DUP
-Gross Alpha
Nonvolatilc Bata
GLe49392 5509228-03DUP
Gross Alpha
Nonvolatile Beta
QC649357 5909228-46DUP
Grosg Alpha
Nonvolatle Beta
649011
Gross Alpha
Nonvolatile Reta
QC649395 .
Gross Alpha
Nonvolatile Beta
QCH49400
Gross Alpha
Nonvoladle Beta
QCe45000 909228-60MS
Gross Alpha
Norvolalile Beta
QCE48193 9509228-0IMS
Gross Aipha
Nonvolalile Beta
QC649308 9209228-46M5
Gross Alpha
Nonvolatile Beta

BLANK

Lcs

1LCs

Lcs

RFP #A4324804

Lab. Sample ID: 99057228%

158539

158646

158847

158539

158646

158647

158539

158646

158647

158539

138646

158647

Type Baich

o065
837

385
333

362
335

181
168

206
258

292
270

Q€ Summary Report

U 0132
U-0.137
420

pCil
pCi
mg

158 pCig
313 plig
0.800 mg

U 0.14)
v ony
150

pCifg
pCifg

mg

T 0.213
v 0.0471

pCifl
pCin

pCi/g
pCig

10.2
317

6.96
111

pCug
pCig
pCist
pCif

108
94.2

382
303

pCilg
pCig
417
363

pCifg
pCife

pCia
pCift

U -0.000285 192
U0.417 161

270
287

134
28.8

pCilg
plifg
pCirg
pCig

283
263

13
10.1

NOoM Sample Qual QC TUnits RPD% REC

0.00

32.3%

9.4

47.2%%
9.24

Report Date; Ociober (7, 1999

(19
Lz

893
50.5

115
198

106
96.2

83.9
Q0

934
9.6

% Range Amilyst Date  Tige

{0.00 - 20.0)
(0.60 - 20.0)

(0.00-20.0)
(Q.00- 20.0)

{0.00 - 20.00
(0.00 - 20,0

(75.0. 125
(75.0-125)

(75.0 - 125)
(75.0-125)

(75,0~ 125)
(75.0 - 125.)

(75.0-125,)
(75.0-125)

(75.0-125)
(75.0-125)

(75.0-125,)
(75.0-125)

Bage 29 of 33

TMC 10/01/99 1336

TMC 09/30/99 1800

SRB (9/29/8% 1545

TMC 0930/99 0213

TMC 4930/59 1800

SRB 03/29/99 1450

TMC 10/06/29 1311

TMC 10/04/99 2104

SRB 09/29/90 1545

TMC 09/29/99 1803

TMC 09/30/99 1500

SRB 09/29/98 1545
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Project Description:

ce: SNLE00396

Lab, Sample [D: 9300228%

{QC Summary Report

REFP #AJ24E80A

Sample/Parameter Type Batch NOM

Q45010 9909228-60MSD 158539
Gross Alpha 181 U-0.000285 215 pCin
Nonvolatile Beta HY) U417 198 »Cia

QC649394 9909228-03MSD 158645
Gross Alphz, 296 7.34 277 pCig
Nonvolatle Beta 258 28.3 259 pCig

QCE49399 9909228-45MSD 158647
Gross Alpha 307 113 3371 pCig
Nonvolatile Beea 284 10.1 276 pCig

QT642050 BLANK 158553
Americinm-24] UO.0119 pCig
Cesium-137 00373 pCila
Coblt-60 U-C.00164 pCilg
Actinfum-228 0.106 pCile
Ceriun-144 U 0.6208 pCi/g
Cesium-134 U-0.00928 pCig
Chromium-51 uo0n10l pCig
Iron-59 v 00185 pCig
Lead-212 0.0409 pCisg
Lead-214 V00312 pCug
Potassinm-40 U 0.218 pCifg
Radium-226 V00170 pCilg
Radium-228 0.106 pCllg
Rutheninm-103 U0oios plvg
Rutheninm-106 U .00862 . pCilg
Thorum-231 V00115 pCirg
Thorium-232 0.0405 pCig
Thorium-234 1 0245 pCifg
Uranium-2353 0.116 pCi/g
Uranium- 238 U 0.245 pCifg
Yarium-88 U-0.0291 pCilg
Zirconium-35 U.00251 pCig

QC649134 BLANK 158575
Amerdcium-241 U 30§ pCilL
Cesium-137 U 000 pCilLL
Cobalt-50 1.96 pCirL
Actinium-228 U 71! pCiL
Cerfum-144 u 606 pCirL
Cesium-134 U -437 pCiL
Chromium-51 U 4.94 pCil

115
207w

247
1.7

133
0.131

Report Date:  October 07, 1999

Sample Qual QC Units RPD% REC% Range

119
t9

911
9.3

106
517

Yage 30 of 32

Anpalyst Date Time

(0.00-200) TMC 10/06/99 1130
[0.00 - 20.0)

{0.00-20.0) TMC 05/30/99 1700
{0.00 - 20.0)

(0.00-20.0) SRB 09/29/99 1545
(0.00 - 20.0)

EIB  0%20/9% 1237

EIB (%/20/99 1925
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Project Description:

ccr SNILSC0396

Sample/Parametsr

Iron-592
Lead-212
Lead-214
Pomssium-40
Radivm-226
Radium-228
Rutheniom-103
Rutherdum- 106
Thorium-231
Thorium.232
Therium-234
Uranium-235
Uraniom-234
Ydtrium-88
Zirconium-55

QTH42051
Americium.24 1
Cesium-137
Cobalt-60
Actinium-228
Cerium- 144

- Cesium-134
Chromium-51

" lron-59

Lead-212
Lead-214
Potassium-49
Radium-226
Radium-22§
Ruthersum- 103
Ruthenium- | 0§
Therium-23!
Thonum-232
Thorium-234
Uranium-2335
Uranium-238
Yeerum-£8
Zirconjum-95
QC840135
Ameritium-241

Type

RFP $AJ2480A

Lab. Sample ID: 9909228%

9909228-46DUP 58553

9909228-59DUP (58575

Batch NOM  Sampie Qual QC

QC Summary Repon

Report Date:  October 37, 1999

U -241 pCilL
4.96 pCiL
363 pcin.

U 556 pCHL
522 pCilL

U 711 pCiL

U-0.647 pCisL

U 181 pCilL

U 245 pCiL
. 4.97 pCiL

U 000 pCiL

U 999 pcin

U 0.00 pCiL

U 0213 pciL.

‘U E63 pCil

U-00742 pCig 0.00
0-0.00338 pCig 0.00
U-0.00299 pCig 0.00
U 000 pCilg 000
U0.0492 pCig  0.00
U000174 pCilg  0.00
U ail4 oCilg 000
U0.0321 pCis 000
0297 pCils 872
0807 pCilg LLs
462 pCilg .68
0.702 pCifg 2.08
0.227 pCiy 200
U-0.00178 pCug 0.00
U-00113 pClig  0.00
U 000 pCiig  0.00
0292 pCifg 8469
U0.0837 pCiig 200
U-00381 pCiig 000
U00B3T pCig 200
U00102 pCilg 0.0
0.0552 pCiig 0.00

2.62 pCiL 0.00

Units RPD% REC% Range Agalyst Darte

(0.00 - 20.0)

(0.00 - 20.0)

(0.060 - 20.0)
{0.00- 200
(0,00 - 20.0)
(0.00 - 20.6)
(0.00 - 20.0)
{0.00 - 20.0)
{0.00 -20.0)
(200 - 20.00
(0.00 - 20.0)
(0.00 - 20.0)
(0.00 . 20.0)
(0.00 + 20.0)
{0.00 - 20.0)
{0.00 - 20.0)
{0.00-20.0)
(0.00 - 20.0)
(0.00 - 20.0}
(0.00 - 20.0%
(0.00 - 20.0)
{D.00 - 20.0)
{0.00 - 20.0)
(0.00- 20.0x

(0.00 - 20.0%

Page 31 05 33

Time

EIR  0920/93 1925

EfB 09/20/99 1238

EJB 05/21/99 {812
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the sample under a flame until a dull red color s obtained. The conversion 1o oxides stabilizes
the sample weight and ensures that proper alpharbela efficiencies ure assigned for each sample.
Volauile radicisotopes of carbon, hydrogen, techaetium, polenium and cesium may be lost during
sample heating, cspecially 1o a dull red heat.

GROSS AL.PRA/RETA
Anzalytical Batch Number; 158647

Analytical dMethod: EPA 900,0

Laboratory Number Sample Deseription
9909228-07 050049-004 SOLARDETOX-DF1-RH3-
9909228-10 030050-004 SOLADEXTOX-DF]-BH3-
0509218-13 050052-004 SOLARDETOX-DF]-BH2-
9005228-16 0500353-004 SOLARDETOX-DF1-BH?2-
9909228-1% 050055-004 SOLARDETOX-DF1-BHK1-
9909228-22 050056-004 SCLARDETOX-DF1-BHI-
9600228-25 030057-004 SOLAR 9981 A-SP1-BHI
9909228-28 030058-004 SOLAR 9981A-SP1-BH!
990922831 050059-004 SOLAR 9932-DW1-BH 1-
9905228-34 050060-004 SOLAR 9582-DW1-BH1
9909228-37 050061-004 SOLAR $982-DW1-BH1
5909228-40 (050062-004 LFR-DFI-BHI-7-8
9909228-43 050063-004 LFR-DF1-BH1-12-8
950922846 050064004 LFR-DF1-BHI-7-M$/MD
9909228-49 030065-004 LFR-DF1-BH2-7-S
2909228-52 0500656-004 LFR-DF1-BH2-12-8
9900228-55 050067-004 LFR-DF1-BH3-7-5
9906228-58 050068-004 LFR-DFI-BH3-12-5
Q649306 Blank
QC645397 Duplicate of 050064-004 LFR-DF1-BH1-7-MS/MD
QC649398 Matrix Spike of 050064-004 LFR-DF1-BH1-7-MSMD
Q649399 Matrix Spike Duplicate of 050064-004 LFR-DF1-BHI-7-
MSMD
QC649400 Laboratory Contro] Sample
Jostrument Calibration:

The instrument was property calibrated. The instrument wes calibrated as follows: drawers A1-G4 on
5/31/99, drawers 11-J4 on 2/3/59,

Helding 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;

All analyte recoveries in the matrix spike were within the required acceptance limits,
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QC Summury Report

Projest Description: RFP #AJ2480A
ce: SNLS00396 Lab. Sample 10: 9909228% Report Date:  Detober 07, 1999 Page 33 of 33
Sample/Parameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date  Time

Noles:
The qualifiers in this report are defined as follows:

I indicates presence of analyte berween DL (Detect Limi€) and RL (Report Limit)
U indicates presence of analyte < DL {Detect Limit)

1/a indicates that spike recovery dmils do not apply when
sample concentration exceeds spike cone by a factor of 4 or more
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National Nuclear Security Administration

VYA E‘@ Sandia Site Office
) vl' =4 P.0. Box 5400
. T st Spcuchy A rat Albuguerque, New Mexico 87185-5400
SEP 2z 1

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 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 National 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 includes 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 conclude that, for these nine sites: (1) there is no
significant risk to human health under both the industrial and residential land-use
scenarios; and (2) that there are no ecological risks associated with these sites.

Based on the information provided, DOE and Sandia are requesting a determlnataon of
Corrective 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,
e 77—
Patty Wagner
Manager

Enclosure






Mr. J. Bearzi -{2)
SEP 2.1 I
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L. King, USEPA, Region & (Via Certified Mail)
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F. Nimick, SNL, MS 1089

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

J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
R. E. Fate, SNL, MS 1089
M. J. Davis, SNL, MS 1089
ESHSEC Records Center, MS 1087
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (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 (QU) 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 1986). For tracking purposes, each of these 101 individual DSS sites was designated with
a unigue four-digit site identification number starting with 1001. This numbering scheme was
devised to 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.

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

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

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

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

121 individual DSS sites was generated in 2000. Of these 121 sites, 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 SWMUs, or were .
considered by the NMED to pose no threat to human health or the environment. Subsequent

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

the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1117: BUILDING 9982 DRYWELL
(SOLAR TOWER COMPLEX)

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1117, the Building 9982
Drywell. There are no known or specific environmental concerns at this site. The assessment
was conducted to determine whether environmental contamination was released to the
environment via the drywell present at the site. This report provides documentation that the site
was specifically characterized, that no significant releases of contaminants to the environment
occurred via the Building 9982 drywell, and that it does not pose a threat to human health or the
environment under either the industrial or residential land-use scenarios.

Current operations at the site are conducted in accordance with applicable laws and regulations
that are protective of the environment. During an inspection on April 2005, the Building 9982
floor drains were found to be plugged with concrete so that the drywell has been effectively
abandoned in place.

Review and analysis of all relevant data for DSS Site 1117 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, a determination of Corrective Action Complete (CAC) without controls
(NMED Aprit 2004) is recommended for DSS Site 1117 based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk.

2.2 Site Description and Operational History

2.2 Site Description

DSS Site 1117 is located at the Solar Tower Testing Complex on federally owned land
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy.
The site is located approximately 1,300 feet northwest of the solar tower (Figure 2.2.1-1). The
abandoned drywell is on the northwest corner of Building 9982 and consisted of a gravel-filled
hole approximately 4 feet in diameter and 11 feet deep (Figure 2.2.1-2). Construction details
are based upon engineering drawings (SNL/NM 1980), site inspections, and auger drilling
during sample collection at the site. The system received discharges from floor drains in
Building 9982, approximately seven feet to the south.

The surface geology at DSS Site 1117 is characterized by a veneer of aeolian sediments
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of
DSS Site 1117, and typically consist of a mixture of silts, sands, and gravels that are poorly
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sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1 to
5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,
shrubs, and caciti.

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest drainage lies north of the site and terminates in a playa just west of KAFB. No perennial
surface-water bodies are present in the vicinity of the site. Average annual rainfall in the
SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the
KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996).

The site lies at an average elevation of approximately 5,579 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is estimated to be approximately 150 feet below
ground surface (bgs) based upon mid-1990s water-level measurements taken in monitoring well
STW-1 located approximately 2,150 feet west of the site before it was plugged and abandoned
in 1997. Groundwater flow is thought to be generally to the west in this area (SNL/NM April
2004). The nearest production wells to DSS Site 1117 are KAFB-4 and KAFB-11, which are
approximately 5.5 and 5.2 miles to the northwest, respectively. The nearest groundwater
monitoring well is NMED-1, approximately 4,450 feet southeast of the site.

2.2.2 Operational History

Available information indicates that Building 9982 was constructed in 1980 (SNL/NM March
2003) and it is assumed the drywell was constructed at the same time. Building 9982 is
currently known as the 5 MW Solar Assembly Building. 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. A site
inspection in August 1999 determined that the Building 9982 floor drains that discharged to the

drywell had been plugged with concrete, so the drywell has been effectively abandoned in
place.

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1117 is industrial.

232 Future/Proposed Land Use

The projected future land use for DSS Site 1117 is industrial (DOE and USAF March 1996).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

In August 1999 subsurface soil samples were collected from one boring drilled through the
center of, and beneath the drywell pit. In April 2005, subsurface soil samples were collected for
volatile organic compounds (VOCs) from ane baring through the center of, and beneath, the
drywell, and two borings adjacent to the drywell (Investigation 1). Investigation 1 was required
by the NMED/HWB to adequately characterize the site and was conducted in accordance with
procedures presented in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001)
described in Chapter 1.0. This investigation is discussed in the following section.

3.2 Investigation 1—Soil Sampling

In August 1999, soil sampling was conducted in accardance with the rationale and procedures
in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) approved by the
NMED. On August 30 and 31, 1999, soil samples were collected from one borehole drilled
through the center of, and beneath the drywell. On April 14 and 18, 2005, additional samples
for VOC analysis only were collected from the approximate original borehole location through
the center of, and beneath, the drywell and, because of subsurface refusals, from two additional
boreholes adjacent to the seepage pit. Soil boring locations are shown in Figure 2.2.1-2.

Figure 3.2-1 shows soil samples being collected at DSS Site 1117. A summary of the
boreholes, sample depths, sample analyses, analytical methods, laboratories, and sample dates
is presented in Table 3.2-1.

DSS Site 1117 was one of five shallow groundwater DSS sites that had 2-butanone soil sample
concentrations above the 10-parts-per-billion (micrograms/kilogram) 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) at similar
concentrations for all five sites. Because these compounds are recognized by the U.S.
Environmental 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 resample DSS
Site 1117 and the other four sites for VOCs only. At DSS Site 1117, it was agreed that
additional VOC samples would be collected at the original 1999 sample location and depth, and
additional samples would be collected at 5 and 10 feet below the original sample depths
(Figure 2.2.1-2) (Cooper March 2005). The resampling at DSS Site 1117 was conducted on
April 14 and 18, 2005. However, due to subsurface refusals below the original sample depths,
some of the April 2005 samples had to be collected from two additional step-out boreholes
approximately 2.5 and 4 feet away, respectively, from the sides of the drywell. Figure 3.2-2
shows the locations of the three boreholes drilled at DSS Site 1117. Because no VOCs were
detected in the April 2005 samples, 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.
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3.2.1 Soil Sampling Methodology

An auger drill rig was used to sample the boreholes at two depth intervals. In the borehole
drilled through the center of the drywell, the shallow sample interval started at the estimated
base of the gravel aggregate at the drywell bottom, and the lower (deep) interval started at

5 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 bowl and blended with the soil already collected. Aliquots of
the blended soil were then transferred into sample containers and submitted for analysis.

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

3.2.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1117 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
results in the data tables and in the risk assessment.

VOC analytical results for the four samples and one duplicate collected in April 2005 from the
drywell boreholes are summarized in Table 3.2.2-1. Method detection limits (MDLs) for the
VOC soil analyses are presented in Table 3.2.2-2. No VOCs were detected in any sample
collected at this site.

SVOCs
Semivolatile organic compound (SVOC) analytical results for the two soil samples and one
duplicate collected in August 1999 from the drywell borehole are summarized in Table 3.2.2-3.

MDLs for the SVOC soil analyses are presented in Table 3.2.2-4. No SVOCs were detected in
any sample collected.
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. Table 3.2.2-1

Summary of DSS Site 1117, Building 9282 Drywell {Solar Tower Complex)
Confirmatory Soil Sampling, VOC Analytical Resulis
April 2005
(Off-Site Laboratory)

Sample Attributes VOCs
Record Sample (EPA Method 8260?)
Number? ER Sample ID Depth (ft) (ng/kg)
608532 |9982-DW1-BH1-11-S 11 ND
608532 | 9982-DW1-BH1-11-DU 11 ND
608532 | 9982-DW1-BH1-16-S 16 ND
608532 | 9982-DW1-BH2-11-S 11 ND
608532 | 9982-DW1-BH2-16-5 16 ND
Quality Assurance/Quality Control Sample (pg/L)
608532 [1095-DSS-TB-1¢ [ Na ] ND

2EPA November 1986.
bAnalysis request/chain-of-custody record.
°ER sample ID refiects the final site for VOC samples included in this shipment.

BH = Borehole.

DSS = Drain and Septic Systems.
bu = Duplicate sample.

bw = Drywell.

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

. D = ldentification.

pg/kg = Microgram(s) per kilogram.

pg/l = Microgram(s) per liter.

NA = Not applicable.

ND = Not detected.

S = Soil sample.

B = Trip blank.

VOC = Volatile organic compound.
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Table 3.2.2-2
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)
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 0.5
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
trans-1,3-Dichloropropene 0.3
Ethylbenzene Q.2
2-Hexanone 1.52
Methylene chloride 2
4-Methyl-2-pentanone 1.09
Styrene 0.2
1,1,2,2-Tetrachloroethane 0.25
Tetrachloroethene 0.2
Toluene 0.29
1,1,1-Trichloroethane 0.3
1,1,2-Trichloroethane 0.3
Trichloroethene 0.25
Vinyl acetate 1.25
Vinyl chloride 0.5
Xylene 0.4

2EPA November 1986.

DSS = Drain and Septic Systems.

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

ng/kg = Microgram(s) per kilogram.

VOC = Volatile organic compound.
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Table 3.2.2-3

Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)

Confirmatory Soil Sampling, SVOC Analytical Results

August 1999
(Off-Site Laboratory)

Sample Attributes SVOCs
Record Sample (EPA Method 82703)
Number® ER Sample ID Depth (ft) (ng/kg)
602817 |9982-DW1-BH1-11-S 1 ND
602817 |9982-DW1-BH1-11-DU i ND
602817 |9982-DW1-BH1-16-S 16 ND
2EPA November 1986.

bAnalysis request/chain-of-custody record.
BH = Borehole.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

DW = Drywell.

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

ft = Foot (feet).

ID = Identification.

pg/kg = Microgram(s) per kilogram.

ND = Not detected.

S = Soil sample.

SVOC = Semivolatile organic compound.
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Table 3.2.2-4

Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)

August 1999
(Off-Site Laboratory)

Confirmatory Sail Sampling, SVOC Analytical MDLs

EPA Method 82702
Detection Limit

Analyte (ugtkg)
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)perylene 80
Benzo(k)fluoranthene 133
4-Bromophenyl phenyl ether 117
Butylbenzyl phthalate 90
Carbazole 153
4-Chlorobenzenamine 153
bis(2-Chloroethoxy)methane 170
bis(2-Chloroethyl)ether 53.3
bis-Chloroisopropy! ether 103
4-Chloro-3-methylphenal 127
2-Chloronaphthalene 173
2-Chlorophenol 157
4-Chlorophenyl phenyl ether 147
Chrysene 53.3
m,p-Cresol 153
o-Cresol 63.3
Dibenz[a,hlanthracene 83.3
Dibenzofuran 133
1,2-Dichlorobenzene 170
1,3-Dichlorobenzene 130
1,4-Dichlorobenzene 61
3,3"-Dichlorobenzidine 277
2,4-Dichlorophenol 177
Diethylphthalate 76.7
2,4-Dimethylphenol 110
Dimethylphthalate 110
Di-n-butyl phthalate 73.3
1,2-Diphenyihydrazine 56.7
Dinitro-o-cresol 100
2,4-Dinitrophenol 367
2,4-Dinitrotoluene 117
2.6-Dinitrotoluene 140
Di-n-octyl phthalate 173
bis{2-Ethylhexyl) phthalate 300
Fluaranthene 66.7
Fluorene 113

Refer to footnotes at end of table.
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Table 3.2.2-4 (Concluded)

Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)

Confirmatory Soil Sampling, SVOC Analytical MDLs
August 1999
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte {ngrkg)

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-Nitrophenol 110
n-Nitrosodiphenylamine 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

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method Detection Limit.
ng’kkg = Microgram(s) per kilogram.
SVOC = Semivolatile organic compound.

AL9-05/WP/SNLO5:r5754.doc 3-13

840857.03.01 09/13/05 5:14 PM



Table 3.2.2-5

Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)

Confirmatory Soil Sampling, PCB Analytical Results

August 1999

(Off-Site Laboratory)
Sample Attributes PCBs

Record Sample (EPA Method 80827)
Number? ER Sample ID Depth (ft) {ug/kg)
602817 19982-DW1-BH1-11-8 11 ND
602817 |9982-DW1-BH1-11-DU 11 ND
602817 |9982-DW1-BH1-16-S 16 ND

3EPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

bu = Duplicate sample.

DW = Drywell.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = Identification.

ug/kg = Microgram(s) per kilogram.

ND = Not detected.

PCB = Polychlorinated biphenyl.

S = Soil sample.

Table 3.2.2-6

Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)

Confirmatory Soil Sampling, PCB Analytical MDLs
August 1999
(Off-Site Laboratory)

EPA Method 80822
Detection Limit
Analyte (ng/kg)
Aroclor-1016 1.22
Aroclor-1221 2.82
Aroclor-1232 1.63
Aroclor-1242 1.67
Aroclor-1248 0.907
Aroclor-1254 1.16
Aroclor-1260 0.943

4EPA November 1986.

DSS
EPA
MDL

ng/kg
PCB

AL/9-05MVP/SNLO5:r5754.doc

= Drain and Septic Systems.

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

= Microgram{s) per kilogram.

= Polychlorinated biphenyl.
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PCBs

Polychlorinated biphenyl (PCB) analytical results for the two soil samples in August 1999 and
one duplicate collected in 1999 from the drywell borehole are summarized in Table 3.2.2-5.
MDLs for the PCB soil analyses are presented in Table 3.2.2-8. No PCBs were detected in any
sample collected.

HE Compounds

High explosive (HE) compound analytical results for the two soil samples and one duplicate
collected in August 1999 from the drywell borehole are summarized in Table 3.2.2-7. MDLs for
the HE soil analyses are presented in Table 3.2.2-8. No HE compounds were detected in any
sample collected.

RCRA Metals and Hexavalent Chromiuny

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the two soil samples and one duplicate collected in August 1999 from the drywell
borehole are summarized in Table 3.2.2-9. MDLs for the metals in soil analyses are presented
in Table 3.2.2-10. None of the metal concentrations detected in the samples exceed their
corresponding NMED-approved background concentrations.

Total Cyanide

Total cyanide analytical results for the two soil samples and one duplicate collected in August
1999 from the drywell borehole are summarized in Table 3.2.2-11. MDLs for the cyanide soil
analyses are presented in Table 3.2.2-12. Cyanide was not detected in any sample collected at
this site. )

Radionuclides

Analytical results for the gamma spectroscopy analysis of the two soil samples and one
duplicate collected in August 1999 from the drywell borehole are summarized in Table 3.2.2-13.
No activities above NMED-approved background levels were detected in any sample analyzed.
However, although not detected, the minimum detectable activity (MDA) for one uranium-235
analysis exceeded the background activity. Even though the MDA may be slightly elevated, the
value is still very low, and the risk assessment outcome for the site is not significantly impacted
by its use.

Gross Alpha/Beta Activity

Gross alpha/beta activity analytical results for the two soil samples and one duplicate collected
in August 1999 from the drywell borehole are summarized in Table 3.2.2-14. No gross alpha or
beta activity was detected above the background levels (Miller September 2003) in any of the
samples. These results indicate no significant levels of radioactive material are present in the
soil at the site.
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Table 3.2.2-7
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)
Confirmatory Soil Sampling, HE Compound Analytical Results
August 1999
(Off-Site Laboratory)

Sample Attributes HE
Record Sample | (EPA Method 83302)
Numbert ER Sample ID Depth (ft) (ng/kg)
602817 |9982-DW1-BH1-11-S 11 ND
602817 [9982-DW1-BH1-11-DU 11 ND
602817 [9982-DW1-BH1-16-S 16 ND

aEPA November 1986.

bAnalysis request/chain-of-custody record.
BH = Borehole.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

DwW = Drywell.

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

ft = Foot (feet).

HE = High explosive(s).

ID = ldentification.

rg/kg = Microgram(s) per kilogram.

ND = Not detected.

S = Soil sample.
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Table 3.2.2-8

Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)
Confirmatory Soil Sampling, HE Compound Analytical MDLs

August 1999

(Off-Site Laboratory)

EPA Method 83302
Detection Limit
Analyte {ung/kg)
2-Amino-4,8-dinitrotoluene 6.6
4-Amino-2,6-dinitrotoluene 55
1,3-Dinitrobenzene 4.1
2,4-Dinitrotoluene 6.2
2,6-Dinitrotoluene 6.5
HMX 5.3
Nitrobenzene 52
2-Nitrotoluene 7.8
3-Nitrotoluene 11
4-Nitrotoluene 11
RDX 97
Tetryl 7.5
1,3,5-Trinitrobenzene 6.6
2,4,6-Trinitrotoluene 57

aEPA November 1986.

DSS
EPA
HE
HMX
MDL
ng/kg
RDX
Tetryl

AL/2-05/WP/SNL05:r5754.doc

= Drain and Septic Systems.

= U.S. Environmental Protection Agency.

= High explosive(s).

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

= Method detection limit.

= Microgram(s) per kilogram.

= Hexahydro-1,3,5-trinitro-1,3,5-triazine.
= Methyl-2,4,6-trinitrophenylinitramine.
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Table 3.2.2-10
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)
Confirmatory Soil Sampling, Metals Analytical MDLs
August 1999

(Off-Site Laboratory)
EPA Method 6000/7000/7196A2
Detection Limit
Analyte (mg/kg)
Arsenic 0.433-0.446
Barium 0.0514-0.0529
Cadmium 0.0362-0.0373
Chromium 0.0724-0.0745
Lead 0.15-0.154
Mercury 0.00168-0.00194
Selenium 0.257-0.265
Silver 0.0571-0.0588
2EPA November 1986.

DSS = Drain and Septic Systems.

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

mg/kg = Milligram(s) per kilogram.

AL/9-05/WP/SNLO5:15754.doc 3-19 840857.03.01 09/13/05 5:14 PM



Table 3.2.2-11
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)
Confirmatory Soil Sampling, Total Cyanide Analytical Results
August 1999
(Off-Site Laboratory)

Sample Attributes Total Cyanide
Record Sample (EPA Method 9012A3)
Number? ER Sample ID Depth (ft) (mglkg)
602817 | 9982-DW1-BH1-11-S 1" ND
602817 |9982-DW1-BH1-11-DU 11 ND
602817 |9982-DW1-BH1-16-S 16 ND

2EPA November 1986.
bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.
DU = Duplicate

DW = Drywell.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).

ID = Identification.

mg/kg = Milligram(s) per kilogram.
ND = Not detected.

S = Soil sample.

Table 3.2.2-12
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
August 1999
(Off-Site Laboratory)

EPA Methad 9012A2
Detection Limit
Analyte (mg/kg)
Total Cyanide 0.138

2EPA November 1986.

DSS = Drain and Septic Systems.

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

mg/kg = Milligram(s) per kilogram.
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Table 3.2.2-14
Summary of DSS Site 1117, Building 9982 Drywell (Solar Tower Complex)
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results
August 1999
(Off-Site Laboratory)

Sample Attributes Activity (EPA Method 900.0?) (pCi/g)
Record Sample Gross Alpha Gross Beta
Number® ER Sample ID Depth (ft) Result Error¢ Result Error®
602817 | 9982-DW1-BH1-11-S 11 9.75 3.19 20.8 3.3
602817 | 9982-DW1-BH1-11-DU 11 4.57 24 17.9 3.13
602817 |9982-DW1-BH1-16-S 16 12.5 3.82 20.5 3.83
Background Activityd 17.4 NA 35.4 NA

aEPA November 1986.

bAnalysis request/chain-of-custody record.

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

BH = Borehole.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

DwW = Drywell.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = Identification.

NA = Not applicable.

pCi/lg = Picocurie(s) per gram.

S = Soil sample.

B2:3 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, equipment blank
(EB), and trip blank (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 in 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 in the VOC data tables
for the sites in that shipment. The results were used in the data validation process for all

the samples in that batch. No VOCs were detected in the 2005 TB for DSS Site 1117

(Table 3.2.2-1).

As shown in Tables 3.2.2-1, 3.2.2-3, 3.2.2-5, 3.2.2-7, 3.2.2-9, 3.2.2-11, 3.2.2-13, and 3.2.2-14,

to assess the precision and repeatability of sampling and analytical procedures, duplicate soil
samples (designated ‘DU’) were collected and analyzed in at the off-site laboratory for VOCs,
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SVOCs, PCBs, HE compounds, metals, hexavalent chromium, cyanide, gamma spectroscopy,
and gross alpha/beta activity. No VOCs, SVOCs, PCBs, HE compounds, or cyanide were
detected in either the primary or duplicate samples. Metals concentrations were similar in the
primary and duplicate samples except for barium and lead being slightly higher in the duplicate
and the mercury concentration in the primary being almost double that found in the duplicate.
Hexavalent chromium was detected in the primary but not in the duplicate. Uranium-235 was
detected in the primary, but was not detected in the duplicate. However the high MDA makes
the comparison meaningless. Uranium-238 in the primary sample was detected at a 36 percent
higher activity than that found in the duplicate. Similarly, gross alpha activity was twice as high
in the primary as in the duplicate.

No EB samples were collected at this site.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radiochemical Data Technical Operating Procedure” (TOP) 94-03, Rev. 0
(SNL/NM July 1994), SNL/NM ER Project “Data Validation Pracedure for Chemical and
Radiochemicat 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. The data are acceptable for use in this request for a
determination of CAC without controls.

3.3 Site Sampling Data Gaps
Analytical data from the site assessment were sufficient for characterizing the nature and extent

of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1117.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1117, the Building 9982 Drywell, is based upon the
COCs identified in the soil samples collected from beneath the drywell 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 1117 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radionuclides. No VOCs, SVOCs, PCBs, HE compounds, or
cyanide were detected in any of the soil samples collected at this site. None of the eight RCRA
metals were detected at concentrations above the approved maximum background
concentrations for the SNL/NM Coyote Test Field Supergroup soils (Dinwiddie September
1997). Hexavalent chromium was detected in the two primary soil samples, but because it does
not have a quantified background screening concentration, it is unknown whether this COC
exceeds background and it was considered further in the risk assessment process.

None of the four representative gamma spectroscopy radionuclides were detected at activities
exceeding the corresponding background levels. However, the MDA value for one of the
uranium-235 analyses exceeded the background activity. Finally, no gross alpha/beta activity
was detected above the New Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effluent discharged
from the drywell. Possible secondary release mechanisms include the uptake of COCs that
may have been released into the soil beneath the drywell (Figure 4.2-1). The depth to
groundwater at the site (approximately 150 feet bgs) most likely precludes migration of potential
COCs into the groundwater system. The potential pathways to receptors include soil ingestion,
dermal contact, and inhalation, which could occur as a result of receptor exposure to
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Annex B
provides additional discussion on the fate and transport of COCs at DSS Site 1117.

Table 4.2-1 summarizes the potential COCs for DSS Site 1117. All potential COCs were
retained in the conceptual model and evaluated in both the human health and ecological risk
assessments. The current and future land use for DSS Site 1117 is industrial (DOE and USAF
March 1996).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.
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No pathways to groundwater and no intake routes through flora or fauna are considered .
appropriate for either the industrial or residential land-use scenarios. Annex B provides
additional discussion of the exposure routes and receptors at DSS Site 1117.

4.3 Site Assessment
Site assessment at DSS Site 1117 included risk assessments for both human health and

ecological risk. This section briefly summarizes the site assessment results, and Annex B
discusses the risk assessment performed for DSS Site 1117 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1117 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks were found to be
insignificant because no pathways exist.

432 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1117.
This section summarizes the results.

4.3.2.1 Human Health

DSS Site 1117 has been recommended for an industrial land-use scenario (DOE and USAF
March 1996). Because uranium-235 had an MDA above background, and hexavalent
chromium and cyanide were detected above their nonquantified background values, it was
necessary to perform a human health risk assessment analysis for the site, which included
these COCs. Annex B provides a complete discussion of the risk assessment process, results,
and uncertainties. The risk assessment process provides a quantitative evaluation of the
potential adverse human health effects from constituents in the site’s soil by calculating the
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1117 is 0.00 for the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental Hli risk, determined by subtracting risk associated with background from
potential nonradiclogical COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1117 COCs is 2E-10 for an industrial 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 2.27E-10. Both the incremental HI and excess cancer risk are
below NMED guidelines.

The HI calculated for the COCs at DSS Site 1117 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
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Site 1117 COCs is 5E-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 4.83E-10. Both the incremental HI and estimated incremental
excess cancer risk are below NMED guidelines.

The incremental total effective dose equivalent (TEDE) and carresponding estimated cancer risk
from radiological COCs are much lower than the EPA guidance values; the estimated TEDE is
2.0E-2 millirem {(mrem)/year (yr) for the industrial land-use scenario. This value is much lower
than the EPA’s numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding estimated
incremental excess cancer risk value is 1.8E-7 for the industrial land-use scenario.

Furthermore, the incremental TEDE for the residential land-use scenario that results from a
complete loss of institutional controls is 5.3E-2 mrem/yr with an associated estimated
incremental excess cancer risk of 5.3E-7. The guideline for this scenario is 75 mrem/yr
(SNL/NM February 1998). Therefore, DSS Site 1117 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 Nonradiological and Radiological Risks from
DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 2.27E-10 1.8E-7 1.8E-7
Residential 4.83E-10 5.3E-7 5.3E-7

DSS = Drain and Septic Systems.

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

4.3.2.2 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the
NMED Risk-Based Decision Tree in the "RPMP [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 B,
Sections IV, VII.2, and VII.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.
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All COCs at DSS Site 1117 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 1117 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

442 Ecological

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate
that no complete pathways exist at DSS Site 1117, 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 1117 for the following reasons:

e The soil has been sampled for all potential COCs.

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

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

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 1117. This is consistent with the NMED’s
NFA Criterion 5, which states, “the SWMU/AQC [Area of Concern] has been characterized or

. remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1117
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., I, A; U1, P, U, Bl.

Qualifiers Comment

J The associated value is an estimated quantity.

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

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

uJ 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 Laboratory accuracy and/or bias measurements for the associated Laboratory
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.

Al Laboratory accuracy and/or bias measurements for the associated Matrix Spike
~ and/or duplicate (MS/MSD) do not meet 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 mest 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., J, A; UJ, P; U, B].

Qualifiers Comment
J The associated value is an estimated quantity.
I The methed requirements for sample preservation/temperaturs were not met for

the sample analysis. The associated value is an estimated quantity.

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

uJ The analyte was analtyzed 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 Laboratory accuracy and/or bias measurements for the associated Laboratory
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 mot meet acceptance critefia.

A2 Lahoratory accuracy and/or bias measurements for the associated Matrix Spike
and/or duplicat_c {(MS/MSD) do not meet acceptance criteria.

A3 Insufficient quality control data to determine laboratory accuracy.

B Analyte present in laboratory method blank

Bl Anaiyte present in trip blank,

B2 Analyte present in equipment blank.

B3 Analyte present in calibration blank.

P Laboratery precisioﬁ measurements for the Laboratory Control Sample and

duplicate (LCS/LCSD) do not meet acceptance criteria.

P1 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 nota 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, 1399
TO: File
FROM: Kenneth SalazK¥>

SUBJECT: Organic Data Review and Validation
Non-ER Septic Systems, ARCOC #602817/602820,
Praject/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: EPAB260A (VOCs), EPA8270C (SVOCs), EPAB330 (HEs), and EPABOB2
{PCBs). Problems were identified with the data package that result in the qualification
of data.

1. PCB Analysis: The extraction holding time was exceeded for the re-extraction of
sample 9909228-66 due to low 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, -53, -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 qualified “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-dinitrophenol, 4-nitrophenol, carbazole, pyrene, 3,3'-dichlorobenzidine,
indeno(1,2,3-cd)pyrene, and benzolg,h,i)perylene were outside QC limits. However,
all associated sample results were ND. Thus, no data were qualified.

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 (ISs)

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 {MIS/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)
All Analyseé.: 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 kX

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

All samples were prepared and analyzed with accepted procedures and specified
methods: EPAG010B (ICP metals}, EPA7470/1A (Hg), EPA9012A (CNJ, and
EPA7196A (Cr6+}. Problems were identified with the data package that resuit in the
qualification 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 9909228-57 and the As result of -24 were positive, less than {<) 56X the
blank concentrations, and will be qualified “J,B3."” Silver (Ag) was detected in the
CCB and method blank. The resuits of samples -02, -06, -09, -12, -15, -18, -21,
-24, -27, -30, -33, -36, -39, -42, -45, -48, -51, -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 limit (RL). The associated resuit of sample
9909228-61 was non-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, -61,
-54, and -57 were positive, <5X the blank concentration, and will be qualified
“J,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
samples 9909228-02, -06, -09, -12, -15, -18, -21, -24, -27, -30, -33, -36, -39,
-42, -45, -48, -51, -b4, and -57 were positive and will be qualified "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 {MIS/IMSD) Analyses

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

Hg/CN/Cr6 + 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 acceptanca 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. ,

Ha/CN/Cr6 + Analyses: The replicate analyses met QC acceptance criteria.

ICP Interference Check Sample {ICS)
ICP Analysis: The ICS met QC acceptance criteria.

Hg/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; UJ, P, U, B].

Qualifiers Comment
J The associated value is an estimated quantity.
J1 The method requirements for sample preservation/temperature were not met for

the sample analysis. The associated value is an estimated quantity;

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

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

16} The associated result is less than ten times the concentration in any blank and
is determined to be non-detect. The analyte is 2 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 Laboratory accuracy and/or bias measurements for the associated Labaoratory
Control Sample and/or duplicate (LCS/LCSD) do not meet acceptance criteria.

Al Laboratory accuracy and/or bias nieasurcments 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 meet acceptance crilncr@a.

A3 Insufficient quality control data to determine laboratory accuracy.

B ‘ Analyte present in laboratory method blank

Bl Analyte present intrip 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.

P1 Laboratory precision measurements for the Matrix Spike Sample and associated
duplicate (MS/MSD) do not mest acceptance criteria.

P2 Insufficicnt 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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MEMORANDUM

DATE: December 16, 1999
TO: File
FROM: Kenneth Salaz ¢4

SUBJECT: Radiological 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: EPAS00.0 (Gross Alpha/Beta) and HASL300 (Gamma Spec). Problems
were identified with the data package that result in the qualification of data.

2.

. Gamma Spec Analysis: In the method blank for the equipment blank (EBI, 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, -62, -55, and -58, as well as
the U-235 resuits of samples -03, -07, -10, -16, -37, -40, -49, -52, -55, and -58,
were <5X 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 for the field samples were greater than {>) 1 but
< 3. The 2r-95 result of sample 9909228-59 and the Am-241 results of samples
-03, -07, -10, -13, -16, -19, -22, -25, -28, -31, -34, -37, -40, -43, -46, -49, -62,
-565, and -58 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 adequatse,
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 concentrations 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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Analytical Quality Associates, Inc.
616 Maxine NE

Albugquerque, NM 87123
Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

* Memorandum
Date: May 20, 2005
To: File
From: David Schwent
Subject: Organic Data Review and Validation - SNL
Site: DSS - NFA
AR/COC: 608532
SDG: 134751/134759
Laboratory: GEL

Project/Task No. 7223.02.02.01

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 1.

Summary

All samples were prepared and analyzed with approved procedures using method EPA8260B (VOCs).
Problems were identified with the data package that result in the qualification of data.

VOC Analysis:

PS/PSD: The PS percent recovery (%R) (23%) and PSD %R (3 1%) of vinyl acetate were < QC
acceptance criteria but >10%. All associated results of Samples 134751-001 thru -015 were non-
detects (NDs) and will be qualified “UJ,A2.”

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

Holding Times/Preservation

VOC Analysis: All samples were analyzed within the prescribed holding times and properly preserved.
Calibration

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following.
The CCV %D of bromoform was >20% but <40%. However, all associated sample results were NDs and
will not be qualified.

Blanks

VOC Analysis: No target analytes were detected in the blanks.



Internal Standards (ISs)

VOC Analysis: AllIS area and RT QC acceptance criteria were met.

Surrogates
VOC Analysis: All surrogate recovery and retention time QC acceptance criteria were met.
Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/L.CSD

VOC Analysis: All LCS QC acceptance criteria were met. No LCSD analyses were performed. The MSD
analysis was used as a measure of laboratory precision. No sample data will be qualified as a result.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
VOC Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met, except as noted above in the

summary section. It should be noted that no MS/MSD analyses were performed for the aqueous
equipment blank (EB) and trip blank (TB) samples. No sample data will be qualified as a result.

Target Compound Identification/Confirmation

VOC Analysis: No confirmation analyses were required for this method.

Detection Limits/Dilutions

VOC Analysis: All detection limits were reported correctly. No samples required diiution,

Othber QC

VOC Analysis: All field duplicate (FD) relative percent differences (RPDs) were <35% (soil matrix).
No specific QC acceptance criteria are in place for the evaluation of FDs. No field blanks (FBs) were
submitted on the ARCOC.

‘No other specific issues were identified which affect data quality.
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DSS SITE 1117: RISK ASSESSMENT REPORT

I Site Description and History

Drain and Septic Systems (DSS) Site 1117, the Building 9982 Drywell (Solar Tower Complex)
at Sandia National Laboratories/New Mexico (SNL/NM), is located on federally owned land
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy
(DOE). The abandoned drywell consisted of a gravel-filled hole approximately 4 feet in
diameter and 11 feet deep. Available information indicates that Building 9982 was constructed
in 1980 (SNL/NM March 2003), and it is assumed that the drywell was also constructed at that
time. A site inspection in August 1999 showed that the Building 9982 floor drains that
discharged to the drywell had been plugged with concrete, so the drywell has been effectively
abandoned in place.

Environmental concern about DSS Site 1117 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the drywell at this
site. Because operational records 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 flat or slopes slightly to the west. The closest
drainage lies north of the site and terminates in a playa just west of KAFB. No springs or
perennial surface-water bodies are located within 1.8 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
surface is nearly flat. 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 1117 is unpaved with some native vegetation,
and no storm sewers are used to direct surface water away from the site.

DSS Site 1117 lies at an average elevation of approximately 5,579 feet above mean sea level
(SNL/NM April 2003). The groundwater beneath the site occurs in unconfined conditions in
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately
150 feet below ground surface (bgs). Groundwater flow is thought to be to the west in this area
(SNL/NM April 2004). The nearest groundwater monitoring well is approximately 3,700 feet
southeast of the site. The nearest production wells are northwest of the site and include
KAFB-4 and KAFB-11, which are approximately 5.5 and 5.2 miles away, respectively.

il Data Quality Objectives

The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for
Characterizing and Assessing Potential Releases to the Environment From Septic and Other
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October
1999) and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), identified the site-specific sample
locations, sample depths, sampling procedures, and analytical requirements for this and many

AL/3-05/WP/SNLOS:rs5754.doc B-1 840857.03.01 09/13/05 5:26 PM
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other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC)
requirements necessary for producing defensible analylical data suitable for risk assessment
purposes. The sampling conducted at this site was designed to:

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

e (Characterize the nature and extent of any releases.
e 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 1117 was effluent discharged to the environment from
the drywell at this site.

Table 1
Summary of Sampling Performed to Meet Data Quality Objectives
Number of Sample Sampling
DSS Site 1117 Potential COC Sampling Density Location
Sampling Area Source Locations (samples/acre) Rationale
Soil beneath the Effluent discharged 3 NA Evaluate potential
drywell to the environment COC releases to
from the drywell the environment
from effluent
discharged from
the drywell
COC = Constituents 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 1117. Sampling intervals started at 11 and
16 feet bgs in the August 1999 and April 2005 borehole drilled through the center of, and
beneath, the drywell and at 11 and 16 feet bgs in the two boreholes drilled adjacent to the
drywell in April 2005. The soil samples were collected in accordance with the procedures
described in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). Table 2
summarizes the types of confirmatory and QA/QC samples collected at the site and lists the
laboratory that performed the analyses.

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls (PCBs),
Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium, cyanide,
radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site
laboratory (General Engineering Laboratories, Inc.). Table 3 summarizes the analytical
methods and the data quality requirements from the SAP (SNL/NM October 1999) and FIP
(SNL/NM November 2001).
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Table 3
Summary of Data Quality Requirements for DSS Site 1117
Analytical
Method? Data Quality Level GEL

VOCs Defensible 4
EPA Method 8260
SVOCs Defensible 2
EPA Method 8270
PCBs Defensible 2
EPA Method 8082
HE Compounds Defensible 2
EPA Method 8330 .
RCRA Metals Defensible 2
EPA Method 6000/7000
Hexavalent Chromium Defensible 2
EPA Method 7196A
Total Cyanide Defensible 2
EPA Method 9012A
Gamma Spectroscopy Defensible 2
Radionuclides
HASL-300P
Gross Alpha/Beta Activity Defensible 2
EPA Method 900.0

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

3EPA Methods from EPA (November 1986).

PHASL/EML 1957.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

GEL = General Engineering Laboratories, Inc.

HASL/EML = Health and Safety Laboratory/Environmental Measurements Laboratory.
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) and one field duplicate. 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 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). The data validation reports are presented in the
associated DSS Site 1117 request for a determination of Corrective Action Complete (CAC)
without controls. The reviews confirmed that the analytical data are defensible and therefore
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acceptable for use in the request for a determination of CAC without controls. Therefore, the
DQOs have been fulfilled.

. Determination of Nature, Rate, and Extent of Contamination

1.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1117
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, and soil
sampling. The DQOs contained in the SAP (SNL/NM October 1999) and FIP (SNL/NM
November 2001) identified the sample locations, sample density, sample depth, and analytical
requirements. The sample data were subsequently used to develop the final conceptual site
model for DSS Site 1117, which is presented in Chapter 4.0 of the associated request for a
determination of CAC without controls. The quality of the data specifically used to determine
the nature, migration rate, and extent of contamination is described in the following sections.

1.2 Nature of Contamination

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

Site 1117 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVYOCs, 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 1117

.3 Rate of Contaminant Migration

The drywell at DSS Site 1117 was deactivated sometime before April 2005 when the building
floor drains were sealed with concrete. The migration rate of COCs that may have been
introduced into the subsurface via the drywell at this site was therefore dependent on the
volume of aqueous effluent discharged to the environment from this system when it was
operational. Any migration of COCs from this site after use of the drywell was discontinued has
been predominantly dependent upon precipitation. However, it is highly unlikely that sufficient
precipitation has fallen on the site to reach the depth at which COCs may have been
discharged to the subsurface from this system. Analytical data generated from the soil
sampling conducted at the site are adequate to characterize the rate of COC migration at

DSS Site 1117.

1.4 Extent of Contamination
Subsurface soil samples were collected from boreholes drilled at three locations beneath the

effluent release point (drywell) at the site to assess whether releases of effluent from the
drywell caused any environmental contamination.
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The soil samples were collected at sampling depths starting at 11 and 16 feet beneath, and .
adjacent to, the seepage pit. Sampling intervals started at the depths at which effluent

discharged from the drywell would have entered the subsurface environment at the site. This

sampling procedure was required by New Mexico Environment Department (NMED) regulators

and has been used at numerous DSS-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 vertical 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 1117 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 included in this assessment were determined to have detection limits
low enough to ensure protection of human health and the environment. In order to provide
conservatism in this risk assessment, the calculation uses only the maximum concentration
value of each COC found for the entire site. The SNL/NM maximum background concentration
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1117. 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 V1.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1117 were to the subsurface soil resulting from the
discharge of effluents from the Building 9982 Drywell (Solar Tower Complex). Wind, water, and
biota are natural mechanisms of COC transport from the primary release point; however,
because the discharge was to subsurface soil, none of these mechanisms are considered to be
of potential significance as transport mechanisms at this site. Because groundwater at this site
is approximately 150 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 1117 include only inorganic constituents. The inorganic COCs include
both radiological and nonradiological analytes. With the exception of cyanide, the inorganic
COCs are elemental in form and are not considered to be degradable. Transformations of
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. these inorganic constituents could include changes in valence (oxidation/reduction reactions) or
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to seleno-
amino acids in plants). Cyanide can be metabolized by soil biota. Radiclogical COCs will
undergo decay to stable isotopes or radioactive daughter elements. However, because of the
long half-life of the radiclogical COC (U-235), the aridity of the environment at this site, and the
lack of potential contact with biota, none of these mechanisms is expected to result in
significant losses or transformations of the inorganic COCs.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1117. COCs
at this site include organic analytes as well as radiological and nonradiological inorganic
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 low, and loss through decay of the radiclogical COCs is insignificant because of their
long half-lives.

Table 6
Summary of Fate and Transport at DSS Site 1117
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.
VL. Human Health Risk Assessment
VI Introduction

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

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

Step 2.  Potential pathways are identified by which a representative population might be exposed to
the COCs.

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

Step4.  Toxicological parameters are identified and referenced for COCs that were not eliminated
during the screening procedure.
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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 to determine whether further evaluation and
potential site cleanup are required. Nonradiological COC risk values also are compared to
background risk so that an incremental risk can be calculated.

Step 7. Uncertainties of the above steps are addressed.

VI.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1117.
Section Il presents a comparison of results to DQOs. Section Il discusses the nature, rate,
and extent of contamination.

V1.3 Step 2. Pathway ldentification

DSS Site 1117 has been designated with a future land-use scenario of industrial (DOE and
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However,
the residential land-use scenario is also considered in the pathway analysis. Because of the
location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated-
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS
Site 1117 is approximately 75 feet bgs. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1
shows the conceptual site model flow diagram for DSS Site 1117.

Pathway ldentification

Nonradiological Constituents Radiological Constituents
Soil ingestion Sail ingestion
Inhalation (dust and volatiles) Inhalation (dust)
Dermal contact Direct gamma
V9.4 Step 3. Background Screening Procedure

This section discusses Step 3, the background screening procedure, which compares the
maximum COC concentration to the background screening level. The methodology and results
are described in the following sections.
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. Vi0.4.1 Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration
was selected to provide the background screen in Table 4 and used to calculate risk attributable
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 radiological COCs.

Vi.4.2 Results

Tables 4 and 5 show the DSS Site 1117 maximum COC concentrations that were compared to
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health
risk assessment. Two constituents (chromium VI, cyanide) do not have quantified background
screening concentrations; therefore, it is unknown whether these COCs exceed background.

. For the radiological COCs, one constituent (U-235) exhibited an MDA greater than it's
background screening level.

V1.5 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), and the Technical Background Document for Development of Soil
Screening Levels (NMED February 2004). Dose conversion factors (DCFs) used in determining
the excess TEDE values for radiological COCs for the individual pathways are the default
values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following
documents:

e 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).

e 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).
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. Table 8

Radiological Toxicological Parameter Values for DSS Site 1117 COCs
Obtained from RESRAD Risk Coefficients®

SF, SFinh SFoy
cocC (1/pCi) (1/pCi) {g/pCi-yr) Cancer ClassP
U-235 4.7E-11 1.3E-08 2.7E-07 A

aYuy et al. 1993a.

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

1/pCi = One per picocurie.

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.
SFin = Inhalation slope factor.

SF, = QOral (ingestion) slope factor.

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

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 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 industrial and residential land-use
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the
background-adjusted radiological COCs for both the industrial and residential land-use
scenarios.

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 industrial and residential land-use scenarios. The
equations for nonradiclogical 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
radiclogical 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
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this process is provided in the "Manual for Implementing Residual Radioactive Material .
Guidelines Using RESRAD” (Yu et al. 1993a). Although the designated land-use scenario for

this site is industrial, risk and TEDE values for a residential land-use scenario are also

presented.

V1.6.2 Risk Characterization

Table 9 shows an HI of 0.00 for the DSS Site 1117 nonradiological COCs and an estimated
excess cancer risk of 2E-10 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 10 shows an HI of 0.00 and no quantified estimated excess
cancer risk for the DSS Site 1117 associated background constituents under the designated
industrial land-use scenario.

For the radiological COCs, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that results in an incremental
TEDE of 2.0E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this
case); the calculated dose value for DSS Site 1117 for the industrial land-use scenario is well
below this guideline. The estimated incremental excess cancer risk is 1.8E-7.

For the nonradiological COCs under the residential land-use scenario, the Hl is 0.00 with an
estimated excess cancer risk of 5E-10 (Table 9). The numbers in the table include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991)
guidelines generally recommend that inhalation not be included in a residential land-use
scenario, this pathway is included because of the potential for soil in Albuquerque, New Mexico,
to be eroded and for dust to be present in predominantly residential areas. Because of the
nature of the local soil, other exposure pathways are not considered (see Appendix 1).

Table 10 shows an H! of 0.00 and no quantified estimated excess cancer risk for the DSS Site
1117 associated background constituents under the residential land-use scenario.

For the radiological COCs, the incremental TEDE for the residential land-use scenario is
5.3E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls (residential land use in this case);
the calculated dose value for DSS Site 1117 for the residential land-use scenario is well below
this guideline. Consequently, DSS Site 1117 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 incremental excess cancer risk is 5.3E-7. The excess cancer
risk from the nonradiological and radiological COCs should be summed to provide risk
estimates for persons exposed to both types of carcinogenic contaminants, as noted in
OSWER Directive No. 9200.4-18 “Establishment of Cleanup Levels for CERCLA
[Comprehensive Environmental Response, Compensation, and Liability Act] Sites with
Radioactive Contamination” (EPA 1997a). This summation is tabulated in Section VI.9.

AL/9-05/WP/SNLO5:1s5754.doc B-16 840857.03.01 09/13/05 5:26 PM



RISK ASSESSMENT FOR DSS SITE 1117 9/13/2005

. Table 9

Risk Assessment Values for DSS Site 1117 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
coc (mg/kg) Index Risk Index Risk
Incrganic
Chromium VI 0.105J 0.00 2E-10 0.00 5E-10
Cyanide 0.06g> 0.00 - 0.00 —
Total t 0.00 | 210 | 000 | BE-10
aEPA 1980.
bParameter was not detected (i.e., one-half the maximum detection limit).
COC = Constituent of concern.
DSS Drain and Septic Systems.

EPA U.S. Environmental Protection Agency.
J = Estimated concentration.
mg/kg = Milligram(s) per kilogram.

= Information not available.

Table 10
Risk Assessment Values for DSS Site 1117 Nonradiological Background Constituents
. Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer
coC (mg/kg) Index Risk Index Risk
Chromium NC — - — —
Cyanide NC - - - =
Total | 000 | — | 0.00 —
2Dinwiddie September 1997, Coyote Test Field Supergroup.
bEPA 1989.
COC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
mg/kg = Milligram(s} per kilogram.

NC = Not calculated.

- = Information not quantified.
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VI7 Step 6. Comparison of Risk Values to Numerical Guidelines

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

For the nonradiological COCs under the industrial land-use scenario, the Hi is 0.00 (less than .
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess
cancer risk is 2E-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. This assessment also determines risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is
determined by subtracting risk associated with background from potential COC risk. These
numbers are not rounded before the difference is determined and therefore may appear to be
inconsistent with numbers presented in tables and within the text. For conservatism, the
background constituents that do not have quantified background screening concentrations are
assumed to have a hazard quotient of 0.00. The incremental Hl is 0.00 and the estimated
incremental excess cancer risk is 2.27E-10 for the industrial land-use scenario. These
incremental risk calculations indicate insignificant risk to human health from nonradiological
COCs under a industrial land-use scenario.

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is
2.0E-2 mrem/yr, which is significantly lower than EPA’s numerical guideline of 15 mrem/yr
(EPA 1997a). The estimated incremental excess cancer risk is 1.8E-7.

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 5E-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 Hl is 0.00 and the estimated incremental cancer risk is 4.83E-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 components is
5.3E-2 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 5.3E-7.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1117 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 2001). The DQOs contained in these two documents are appropriate for
use in risk assessments. The data from soil samples collected at effluent release point are
representative of potential COC releases to the site. The analytical requirements and results
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM
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procedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS Site 1117.

Because of the location, history of the site, and future industrial land use (DOE and USAF
March 1996), there is low uncertainty in the land-use scenario and the potentially affected
populations that were considered in performing the risk assessment analysis. Based upon the
COCs found in the near-surface soil and the location and physical characteristics of the site,
there is little uncertainty in the exposure pathways relevant to the analysis.

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

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2004a),
EPA Region 6 (EPA 2004b), and the Technical Background Document for Development of Soil
Screening Levels (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 Soil Screening Levels
(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 industrial and residential land-use scenarios compared to established
numerical guidance.

For the radiological COCs, the conclusion of the risk assessment is that potential effects on
human health for both the industrial and residential land-use scenarios are 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 1117 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site include soil
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways are applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 2E-10; thus, excess cancer risk is also below the acceptable risk value provided by the
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NMED for an industrial land-use scenario (Bearzi January 2001). The incremental Hl is 0.00,
and the estimated incremental excess cancer risk is 2.27E-10 for the industrial land-use
scenario. These incremental risk calculations indicate insignificant risk to human health for the
industrial land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for 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 5E-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 HI is 0.00 and the
estimated incremental excess cancer risk is 4.83E-10 for the residential land-use scenario.
These incremental risk calculations indicate insignificant risk to human health for the residential
land-use scenario.

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs
are much lower than EPA guidance values. The estimated TEDE is 2.0E-2 mrem/yr for the
industrial land-use scenario, which is much lower than the EPA’s numerical guidance of

15 mrem/yr (EPA 1997a). The corresponding estimated incremental cancer risk value is 1.8E-7
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential
land-use scenario that results from a complete loss of institutional control is 5.3E-2 mrem/yr
with an associated estimated incremental excess risk of 5.3E-7. The guideline for this scenario
is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1117 is eligible for unrestricted
radiological release.

The excess cancer risk from the nonradiological and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in OSWER Directive No. 9200.4-18 (EPA 1997a). The summation of the nonradiological
and radiological carcinogenic risks is tabulated in Table 11.

Table 11
Summation of Incremental Nonradiological and Radiological Risks from
DSS Site 1117, Building 9982 Drywell (Solar Tower Complex) Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 2.27E-10 1.8E-7 1.8E-7
Residential 4.83E-10 5.3E-7 5.3E-7

DSS = Drain and Septic Systems.

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

Vi1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1117. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in the EPA’s Ecological RAGS (EPA 1997c¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more

detailed risk assessment if warranted by the results of the scoping assessment. Initial
components of NMED’s decision tree (a discussion of DQOs, data assessment, and
evaluations of bioaccumulation as well as fate and transport potential) are addressed in
previous sections of this report. At the end of the scoping assessment, a determination is made
as to whether a more detailed examination of potential ecological risk is necessary.

VIl.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent
to, the site to constituents associated with site activities. Included in this section are an
evaluation of existing data with respect to the existence of complete ecological exposure
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport
potential. A scoping risk-management decision (Section VI1.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecological impacts.

Vil.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1117 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.

Vil.2.2 Bioaccumulation

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

VIL.2.3 Fate and Transport Potential

The potential for the COCs to migrate from the source of contamination to other media or biota

is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this
site. Degradation, transformation, and radiological decay of the COCs also are expected to be

of low significance.
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VIIL2.4 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 Restoration (ER) Project sites. This default set of
exposure scenarios and parameter values are invoked for risk assessments unless site-specific
information suggests other parameter values. Because many SNL/NM solid waste
management units (SWMUs) have similar types of contamination and physical settings,
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set
of exposure scenarios and parameter values facilitates the risk assessments and subsequent
review.

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

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

* |ngestion of contaminated drinking water

» Ingestion of contaminated soil
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¢ Ingestion of contaminated fish and shellfish

¢ Ingestion of contaminated fruits and vegetables

* Ingestion of contaminated meat, eggs, and dairy products

* |ngestion of contaminated surface water while swimming

¢ Dermal contact with chemicals in water

s Dermal contact with chemicals in soil

e Inhalation of airborne compounds (vapor phase or particulate)

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

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

For the industrial and recreational 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:

e |ngestion of contaminated fish and shellfish

® Ingestion of contaminated fruits and vegetables

¢ Ingestion of contaminated meat, eggs, and dairy products
* |ngestion of contaminated surface water while swimming
e Dermal contact with chemicals in water

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

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use Scenarios
Industrial Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated drinking
water drinking water water
Ingestion of contaminated solil 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) seil only
External exposure to penetrating External exposure to External exposure to penetrating
radiation from ground surfaces penetrating radiation from radiation from ground surfaces
ground surfaces

Equations and Default Parameter Values for ldentified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are laken from *Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Sail 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 maodel. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
Il projects 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: http://web.ead.anl.gov/resrad/home2/ or
http://web.ead.anl.gov/resrad/documents/.
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Generic Equation for Calculation of Risk Parameter Values .

The eqguation 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 Hl)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997).

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of the quantitative estimate with the potentially
acceptable risk of 1E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the Hl) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation
of the health hazard from radioactive compounds produces a 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 intreducing contaminated soil to food that is
then eaten. An estimate of intake from ingesting soil will be calculated as follows:

_C *[R*CF*EF *ED

]S
BW * AT
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where:

I, = 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 (period over which exposure is averaged) (days)

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

Soil Inhalation

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

where:

.G «IR* EF* ED*(V7 or V1,0 )

: BW = AT
I = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)
IR = Inhalation rate {(cubic meters [m3)/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m?3kg)

BW = Body weight (kg)

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

Soil Dermal Contact

where:

D _C *CFxSA* AF * ABS * EF * ED
‘ BW * AT

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

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

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

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

ABS= Absorption factor (unitless)

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

Groundwater Ingestion

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

C_ *IR* EF * ED

" BW * AT

where:

I, = Intake of contaminant from water ingestion (mg/kg/day)
« = Chemical concentration in water (mg/liter [L])
IR = Ingestion rate (L/day)
EF = Exposure frequency {(days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged) (days)

Groundwater Inhalation

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

_C,*K*IR *EF*ED

" BW = AT
where:
I, = Intake of volatile in water from inhalation (mg/kg/day)
C,, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 L/m3)
IR; = Inhalation rate (m3day)

EF = Exposure frequency (days/year)

Exposure duration (years)

BW = Body weight (kg)

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

T
Q
Il

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry's Law constant greater than 1x10-5 and with a
molecular weight of 200 grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for nonradiological and radiological COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses default values that are consistent with both 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 other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in
risk assessments for all sites where the assumptions are consistent with site-specific
conditions. All deviations will be documented.
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Table 2

9/13/2005

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter Industrial Recreational l Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency (daylyr) 25080 52 wk/yr)ab 3502b
Exposure Duration {yr) 252bs 30a.bc 3Qabc
702be 70 Adultagb< 70 Adultebe
Body Weight (kg) 15 Childa.b:c 15 Childab.ec
Averaging Timé (days)
for Carcinogenic Compounds 25,5503.0 25,550ab 25,550 ab
(= 70 yr x 365 daylyr)
for Noncarcinogenic Compounds 9,125ab 10,950a. 10,8502
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 100ab 200 Childab 200 Child ab
100 Adultab 100 Adultab
Inhalation Pathway
15 Childa 10 Childe
Inhalation Rate (m%/day) 20ab 30 Adult? 20 Adult?
Volatilization Factor (m3kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E92 1.36E92 1.36E92
Water Ingestion Pathway
2.4a 2.42 2.48
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Child? 0.2 Child?
Skin Adherence Factor (mg/cm?) 0.22 0.07 Adult? 0.07 Adult2
Exposed Surface Area for Soil/Dust 2,800 Child? 2,800 Child®
{cm?/day) 3,300° 5,700 Adult2 5,700 Adulta

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

- @Technical Background Document for Development of Soil Screening Levels (NMED December 2000).
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
°Exposure Factors Handbook (EPA August 1897).

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

9/13/2005

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter | Industrial | Recreational I Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hriwk for 52 wki/yr 365 dayfyr
Exposure Duration (yr) 252.b 302 30ab
Body Weight (kg) 70 Adultdb 70 Adulteb 70 Adultzk
Soil Ingestion Pathway
Ingestion Rate 100 mg/day* 100 mg/day*© 100 mg/day®
Averaging Time (days)
(= 30 yr x 365 day/yr) 10,9509 10,9509 10,9504
Inhalation Pathway
Inhalation Rate (m3/yr) 7,300de 10,950¢ 7,300%2
Mass Loading for Inhalation g/m? 1.36 E-5¢ 1.36 E-54 1.36 E-51
Food Ingestion Pathway
Ingestion Rate, Leafy VVegetables
(kg/yr) NA NA 16.5°
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kglyr) NA NA 101.8P
Fraction Ingesied NA NA 0.25p4d

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

¢EPA Region VI guidance (EPA 1996).
dFor radionuclides, RESRAD (ANL 1893).

SNL/NM (February 1998).

EPA = U.S. Environmental Protection Agency.

g = Gram(s)

hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

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

yr = Year(s).
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