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Environmental Restoration Project

Investigations Recommended Future Land Use

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

Site Histories

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-III

1959 1991

Late 1990s

Live Fire
Range East
Septic System

Lurance
Canyon

Unknown Unit 1s 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 aquifer 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

1114

Bldg 9978 Drywell

Coyote Test Field

1115

Former Offices Septic
System

Solar Tower
Complex

1116

Bldg 9981A Seepage Pit

Solar Tower
Complex

1117

Bldg 9982 Drywell

Solar Tower
Complex

Constituents of Concern.

VOCs

SVOCs

PCBs

PCBs

HE Compounds
Metals

Cyanide
Radionuclides

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 Sampli
(Drain Lines, Beneath

Drywells) Drainlines,

Site Located With | Seepage Pits,

Name a Backhoe Drywells
Bldg 6721
Septic 2002
System

e Drainfield:
i Borehole 1: 7, 12
. Borehole 2: 7, 12, 17, 22

e ] Borchole 3: 7, 11, 17,22
System

Bldg 9938
Seepage Seepage Pit: 85, 95
Pit
| Bldg 9978
Drywell
Former
ey 9 Drainfield: 5, 10, 15,20
Septic
System
gl}:gl i Seepage Pit:

1999, 2005 Boreholes | & 3: 8, 13

:lepage Borehole 2: 8,135

Bldg 9982
Drywell

Type(s) of Drain System Passive
and Soil Sampling Soil-Vapor
Depths (ft bgs) S li

Drainfield: 4,9

2002, 2005

Drywell: 6, 11

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 1090, 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 1080 and 1115; however, further investigation at
AOC 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 aclivity 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 1080.

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 756 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 1080, 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 HIs and excess cancer risk values for the nonradiological COCs at the seven
sites are as follows:

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

St Live Fire Range East Septic 0.00 7E-10 Total

System
6E-10 Total

1095 Bldg 9938 Seepage Pit 0.00
1E-10 Total

1114 Bldg 9978 Drywell 0.00
7E-10 Total

1115 Former Offices Septic System 0.00
7E-10 Total

1116 Bldg 9981A Seepage Pit 0.00
1117 Bldg 9982 Drywell 0.00 5E-10 Total

NMED Guidance <1 <lE-5

“Value exceeds NMED guidance for residential land-use scenario; therefore, incremental values are shown.
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L‘Ju‘-% P.O. Box 5400

Albuguerque, New Mexico B7185-5400

APR T 208
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 Depariment 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 1o 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
2004, Environmenial 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,

WG, e

Patty Wagner
Manager

Enclosure



Mr. J. Bearzi (2)

cc wf enclosure:

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

J. Volkerding, DOE-NMED-OB

cc w/o enclosure:

D. Pepe, NMED-OB

J. Estrada, NNSA/SS0O, MS 0184
F. Nimick, SNL, MS 1089

R. E. Fate, SNL, MS 1089

M. J. Davis, SNL, MS 1089

D. Stockham, SNL, MS 1087
£.kang __'_fr, SNL, MS 1087
P. Puissant, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141

APR

72005
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Sandia National Laboratories/New Mexico
Drain and Septic Systems Project Quality Control Report
April 2005

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

The documentation set is comprised of seven report binders. The first binder contains a
master index sorted by DSS Site number, and then by analytical parameter. The master
index also includes the site names, binder number in which the pertinent QC information
can be found for any individual sample, Analytical Request/Chain of Custody (AR/CQC)
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 Labordtory (ERCL). Binders 2 through 6 include general narratives which
address condition on receipt at the laboratory, and sample integrity issues (proper
preservation, shipping, AR/COC, etc.). Technical narratives are also provided for each
analytical method used. These narratives address holding time and any other specific QC
method conformance issues. QC summaries are included for each QC batch. These
include the result data and applicable calculations (percent recovery, RPD) for analytical
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma
spectroscopy data documentation, and the associated batch QC from the SNL Radiation
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the
AR/COC number, an individual cross reference summary sheet is provided.
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CASE NARRATIVE
for
Sandia National Laboratories
ARCOC-605670
SDG#67601A
ARCOC-605730
SDG#67601B
Case No. 7223.02.03.02
October 21, 2002
rato i jon:
General Engineering Laboratories, Inc.
P.O. Box 30712
Charleston, South Carolina 29417
E i i and ing Address:
2040 Savage Road
Charleston, South Carolina 29407
Telephone Number:
{843) 556-8171
Summary:
Sample receipt

Sandia collected twenty-four soil samples and eleven aqueous samples on
September 18, 19, 20, and 23, 2002. The samples arrived at General Engineering
Laboratories, Inc., (GEL) Charleston, South Carolina on September 24, 2002, for
environmental analyses. Cooler clearance (screening, temperature check, etc.) was done
upon login. The coolers arrived without any visible signs of tampering and with custody
seals intact. The samples were delivered with chain of custody documentation and
signatures. The temperature of the samples was 2.0 and 3.0°C, as measured from the

temperature control botiles.

Sample ID 059856-006 from ARCOC-605670 was received out of holding for
Hexavalent Chromium. An NCR was generated and is included in this package, .The
gpikes for the s0il Hexavalent Chromium batch passed GEL's SPC limits at 64.7 and 71.2
percent recovery, however, the spikes failed the client’s contract limits. An NCR was

GENERAL ENGINEERING LABORATORIES
P O Box 30712 « Charleston, SC 29417 » 2040 Savage Road « 29407
(843) 556-8171 » Pax (843) 766-1178
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[
generated per client request and is included in the General Chemistry section of the data

package.

The samples were screened according to GEL Standard Operating Procedures
(SOP) EPI SOP S-007 rev. 2 "The Receiving of Radioactive Samples.” The samples
_were stored properly according to SW-846 procedures and GEL SOP.

The samples were received and collected as listed in the table below:

ARCOC SDG# #of samples | Collection Date Date Rec’d by Lab
605670 67601A 18 09/18/02,09/19/02, | 09/24/02
09/20/02
605730 67601B 17 09/20/02,09/23/02 | 09/24/02
The laboratory received the following samples:
Labo ID tion
ARCOC-605670:
67601001 059813-001
67601002 059814-001
- 67601003 059815-001

67601004 059816-001
67601013 059813-002
67601014 059814-002
67601015 059815-002
67601016 059816-002
67608001 059819-001
67608002 059856-001
67608003 059933-001
67608005 059856-002
67608006 059856-003
67608007 059856-004
67608008 059856-005
67608009 059856-006
67608010 059856007
67608011 059856-008
ARCOC-605730:
67601005 059917-001
67601006 059918-001
67601007 059919-001
67601008 059920-001
67601009 059921-001
67601010 055922-001
67601011 059923-001
67601012 059924-001
67601017 059917-002

GENERAL ENGINEERING I.ABORATORIES
PO Box 30712 « Charleston, SC 20417 » 2040 Savage Road « 29407
(843) 556-8171 « Fax (843) 766-1178
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67601018 059918-002

67601019 059919002
67601020 ' 059920-002
67601021 059921-002
67601022 059922-002
67601023 059923-002
67601024 059924-002
67608004 059925-001
Case Narrative

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

Internal Chain of Custody:
Custody was maintained for the samples.

Data Package:

The enclosed data package contains the following sections: Case Narrative, Chain
of Custody, Cooler Receipt Checklist, Qualifier Flag and Data Package Definitions,
Laboratory Certifications, Volatiles Data, Volatiles QC Summary, Semivolatiles Data,
Semivolatiles QC Summary, PCB Data, PCB QC Summary, Explosives Data, Explosives
QC Summary, Metals Data, Metals QC Summary, General Chemistry Data, General
Chemistry QC Summary, Radiochemistry Data, Radiochemistry QC Summary, and
Level C Data Package. '

This data package, to the best of my kmowledge, is in compliance with technical and
administrative requirements.
Edith M. Kent .

Project Manager

GENERAL ENGINEERING LABORATORIES
P O Box 30712 » Charleston, SC 29417 « 2040 Savage Road » 29407
(843) 556-8171 « Pax (843) 766-1178
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Method/Analysis Information

Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrometer

Procedure:

Analytical Method:

Prep Method:

- Analytical Batch Number:
Prep Batch Number:

Sample Analysis

GC/MS Volatile Organics
Sandia National Labs (SNLS)
SDG# 67601

SW846 8260A
SW846 5030A

203934
203932

The following client and quality contral samples were analyzed to complete this sample delivery group/work order
using the methods referenced in the Analysis Information section:

Sample ID
67601001
67601002
67601003
67601004

67601005

67601006
67601007
67601008
67601009
67601010
67601011
67601012

Client ID
059813-001
059814-001
059815-001
059816-001
059917-001
059918-001
059919-001
059920-001
059921-001
059922-001
059923-001
059924-001

SDG# 67601 -VOA
Page 1 of 4
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1200306489 VBLKO! (Blank)
1200306490 VBLKO01LCS (Laboratory Control Sample)
1200307638 VBLKO0Z (Blank)

1200307640 VBLKO02LCS (Laboratary Control Sample)
1200307639 VBLKO03 (Blank)

1200307641 VBLK03LCS (Laboratory Control Samgle)
1200306491 © 059813-001MS (Matrix Spike)
1200306402 059813-001MSD (Matrix Spike Duplicate)

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analyﬂcal data are controlled by General Engmeenng

Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-0OA-E-026 REV 8. ,

Calibration Information
Due to software limitations, all the data files comprising the initial calibration curve may not be listed on the initial

calibration summary form. All calibration files are lisied in the calibration history report in the "Standard Data”
section.

Initial Calibration
Al the initial calibration requiremenis were met.

CCYV Requirements
All the continuing calibration verification (CCV) requirements were met.

Quality Control (QC) Information

Surrogate Recoveries
Surrogate recoveries, in all samples and quality control samples, were within the acceptance limits.

Blank Acceptance
Target analytes were not detected above the reporting limil in the blanks.

LCS Recovery Statement
All the required analyle recoveries in the laboratory control samples were within the acceptance Iimits.

QC Sample Designat-ion
The following sample was designated for matrix spike analysis:
67601001 059813-001

MS Recovery Statement
All the required matrix spike recoveries were within the acceptance limits.

SDG# 67601 -VOA
Page 2 of 4
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MSD Recovery Statement
All the required matrix spike duplicate recoveries were within the acceptance limits.

MS/MSD RPD Statement
The relative percent differences (RPD) between the matrix spike and matrix spike duplicate recoveries were within

the acceptance limits.

Internal Standard (I STD) Acceptance
The internal standard responses, in all samples and quality control samples, met the required acceptance criteria.

Technical Inf io!

Holding Time Specl.ﬁcatmns ’
All the samples were prepared and/or analyzed within the required holding time period.

Sample Prescrvation and Integrity '
All samples met the sample preservation and integrity requirements.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Diktions
The samples in this sample delivery group/wark order did not require dilutions.

Sample Re-prep/Re-analysis
Re-analyses were not required for samples in this sample group/work order.

Miscellaneous Information

Nonconformance (NCR) Documentation
A nonconformance report was not required for this sample delivery group/work order.

Manual Integrations

. Data files associated with the initial calibration, continuing calibration check, and samples did not mqmre marnual

integrations.

Additional Comments
The following package was generated using an electronic data processing program referred to as "virtual

packaging”. In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronically. The following change from "traditional" packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates
are on the original raw data. These hard copies are temporary stored in the laboratory. An electronic signature page
inserted afier the case narrative of each electronic package will indicate 1he analyst, reviewer, and report specialist
names associated with the generation of the data package. The data validator will always sign and date the case
narrative. Data that are not generated electmmcally. and such as hand written pages, will be scanned and inserted

into the electronic package.

System Configuration
The laberatory utilizes the following GC/MS configurations:

SDG# 67601 -VOA
Page 3 of 4



Chromatographic Columns
Chromatographic separation of volatile components is accomplished through analysis on one of the following

columns:

Column ID Column Description

J&WL DB-624, 60m x 0.25mm, 1.4um

Jjaw2 - DB-624, 75m x 0.53mm, 3.0um
Instrument Configuration

Instrument systems are reference in the raw data and individual form headers by the Instrument ID designations
below: ‘

Instrument ID System Cnnﬁﬁuration Chromatographic Column - P&TTrap
VOAL * HP68Y0/HP5973 J&w1 Trap C
voAz ' HP6890/HP5973 . J&W1 Trap C
VOA4 . HP5890/HP5972 J&WI TrapK
VOA5 - HP5800/HP5972 J&WI1 Trap C
VOAT HP5890/HP5972 Jawz Trap K
VOAS HP6890/HP5973 J&W1 Trap K
VOA9 HP6890/HP5973 J&W1 Trap C

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

- Review Validation

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP
or CLP-like packaging will receive a third level validation upon completion of the data package.

The following data validator verified the information presented in this case narrative:

Rev.iewer: ( 2 ‘,_D;g\&)&w-ﬂ | Date: 1(‘)-!.‘((3&

SDG# 67601 -VOA
Page 4 of 4



, QC Summary Report Date: October 17, 2602
Client : Sandia National Laboratories Page 1of 5
MS-0756
P.0. Box 5800
Albuquerque, New Mexico

Contact: Pamela M. Puissant

Workorder: 67661

Parmpame NOM Sample Qual Qc Units RPD% REC% _ Ramge Anlst  Date Time

Volatlle-GC/MS Federal

Batch 203934

QCI12003064%0  LCS :

1,1-Dichlorocthylens ! 50.0 44.7 ug/kg 89  (75%-134%) RMB 09/25/02 08:02

Benzene 50.0 49.1 ugkg 98 (80%-120%) .

Chlorobenzene ' 50.0 ' 515 - ugkg 103 (82%-118%)

Toluene 50.0 516  ughkg 103 (74%-115%)

Trichloroethylene 50.0 49.0 vgkeg 98  (80%-119%)
**Bromofluorobenzene 50.0 . 475 ugrkg 95  (69%-138%)
**Dibromoluoromethanc 50.0 . 49.0 ug/kg 98  (67%-137%)

**Toluene-d8 ; 50.0 46.0 ugrkg 92 (67%-139%)
QCI200307640  1.CS

1,1-Dichloroethylene 50.0 473 ug’kg 95 (75%-134%) 09/25/02 20:45

Benzene 50.0 506  ugkg 101 (80%-120%)

Chlorobenzene . 50.0° 515 ugkg 103 (82%-118%)

. Toluene 50.0 - 517 ug’kg 103 (74%-115%)
' Trichloroethylens 50.0 ' 50.7 ug/kg 101 (B0%-119%)

. *+Bromofluorobenzen 50.0 | 469 ugkg 94 (69%-138%)
#*Dibromofluoromethane 50.0 502 ug/kg 100 (67%-137%)
**Tohuene-d8 50.0 : 455  ugkg L9 (67%139%)

QC1200307641  LCS #

1,1-Dichloroethylene 50.0 434 ughkg - 87 (75%-134%) 09/27/02 08:11

Benzene 50.0 - 475 ugfkg ' 95  (B0%-120%)

Chlorobenzene 500 46.8 ug’kg 94 (82%-118%)

Toluene 50.0 463  ughe 93 (74%-115%)

Trichloroethylene 50.0 471 ugkg 95 (80%-119%)
»*Bromoflnorobenzene ' 50.0 ’ 382 ugkg , 76 (69%-138%)
**Dibromofluoromethane 50.0 : 45.8 ugkg 92 (67%-137%)
**Toluene~d8 50.0 404 ugkg 81 (67%-139%)

QCl200306489 MB

1,1,1-Trichloroethane U ND  ugkg 09/25/02 09:34

| I,1,2,2-Tetrachlorosthane U ND ugrkg

L,1,2-Trichloroethane U ND ug’kg :

L1-Dichlorocthane u ND ug/kg

1,1-Dichloroethylene u ND ug/kg

1,2-Dichloroethans U ND ug/kg

1,2-Dichloropropane U ND ug’kg

2-Butanonc )] ND ogkg

2-Hexanone U ND ug/kg

4-Methyl-2-pentanone 4] ND ug/kg

Acetone U ND ugkg

Benzene §) ND ughkg

Bromodichloromethane u ND ugkg

Bromoform : U ND ug/kg

Bromomcthane U ND ug’kg



.‘

QC Summary

Workorder: 67601 ‘ Page 20f §

Parmmame NOM Sample OQual QC Units RPD% REC% Range Anist Date Time

Volatile-GC/MS Federat

Bawch 203934 .

Carbon disulfide u ND up/kg

Carbon tetrachloride U ND uglkg

Chlorobenzene u ND ugfkg

Chloroethane U ND ug’ke

Chloroform U ND ug’kg

Chlcromethane u ND  ugkg

Dibromochloromethane U ND ug/kg

Ethylbenzene U ND ug’kg

Methylene chloride U ND ughkg

Styrene U ND ug/ke

Tetrachloroethylene U ND ugkg

Toluene _ u ND ug/kg

Trichlorocthylene U ND ughkg

Vinyl acetate U ND ug/kg

Vinyl chloride U ND ng/kg

Xylenes (total) 3] ND ughkg

cis-1,2-Dichlorocthylene U- ND ug/kg

cis-1,3-Dichloropropylene U ND ughkg

trams-1,2-Dichl ene u ND ugkg

trans-1,3-Dichloropropylene U ND ug/kg
**Bromofluorobenzene 50.0 63.0- ughkg 126  {69%-138%)
**Dibromoflucromethane 500 482 ug/kg 9%  (67%-137%)
**Toluene-d8 50.0 476  ughg 95  {67%-139%)

QC1200307638 MB !

1,1,1-Trichloroethane u ND ug/kg 09/25/02 22:30

1,1,2,2-Tetrachlorocthane U ND ug’kg

1,1,2-Trichloroethane U ND ugkg

1,1-Dichlorosthane U ND ugkg

1,1-Dichloraethylene U ND ug/kg

1,2-Dichloroethane U ND ug/kg

1,2-Dichloropropane 1} ND uglkg \

2-Butanone 19 ND ug/kg

2-Hexarone U ND uglks

4-Methyl-2-penianone U ND ug/kg

Acetone U ND ugks

Benzene U ND ug’kg

Bromodichloromethane u ND ug/kg

Bromoform U ND uglkg

Bromomethane u ND ug/kg

Carbon disulfide u ND  ugkg

Carbon tetrachloride u ND ug/kg

Chlorobenzeng U ND uglkg

Chloroethane u ND ug/kg

Chloroform U ND ug’kg

Chloromethane U ND ug/kg

Dibromochloromethane U ND ug’kg

Etirylbenzene . U ND ug'kg

Methylene chloride U ND ugkg



, OC Summary
Workorder: 67601 Page 3of 5
‘ Parmname NOM Sample Qual QC___ Units RPD% REC% _ Range Anbt __ Date Tim
Volatile-GC/MS Federal
Batch 203934 ‘
Styrene U ND ug/kg
Tewachloroethylenc U ND ug/kg
Toluene . U ND ug’kg
Trichloroethylene U ND ug/kg
Vinyl acetate u ND ug’kg .
Vinyl chloride u ND  ugkg :
Kylenes (total) u ND ugkg X
cis-1,2-Dichlaroctlylens u ND ugkg ;
cis-1,3-Dichloropropylens U ND uglkg ,
trans-1,2-Dichloroethylene U ND ug’kg
trans-1,3-Dichloropropylene U ND ug/kg
**Bromoflucrobenzene ' 50.0 60.5 uglkg 121  (69%-138%)
**Dibromofluoromethane 500 489  ugkg 98  (67%-137%)
**Tolucne-dg 500 46.9 ughke 94 (67%-139%)
QC1200307639 MB
1,1, 1-Trichlorocthane U ND  ughs : 09/27/02 09:4¢
1,1,2,2-Tetrachlorocthanc 4] ND  ughkg
1,1 2-Trichloroethane U ND uglkg
1,1-Dichloroethans U ND ug/kg
. 1, |-Dichloroethylene U ND  ugke
. 1,2-Dichloroethane U ND ug/kg
1,2-Dichloropropene U ND ug/kg
- 2-Butanone U ND ug/kg
2-Hexanone U ND ug/kg
4-Methyl-2-pentanane U ND ugkg
Acctone U ND ug/kg
Benzene u ND wg/kg
Bromodichloromethane u ND np/kg
| Bromoform U ND ‘ngkp
! Bromomethane u ND ug/kg
! Carbon disulfide U ND uglkg
Carbon tetrachloride U ND ug/kg
Chlorobenzene U ND ug/kg
Chloroethane u ND ug’kg
Chloroform U ND ug/kg -
Chloromethane U ND ug/kg
Dibromochloromethane U ND ug/kg
Ethylbenzene - U ND ug/kg
Methylene chloride U ND ug/kg «
Styrene U ND ug/kg
Tetrachloroethylene .o ND up/kg
. Toluene U ND ug/kg
) Trichloroethylene U ND ug/kg
Vinyl acctate u ND ug/kg
Vinyl chlodide U ND ug/kg
! Xylenes (total) U ND  ughg
| cis-1,2-Dichloroethylene U ND vgrkg
U "ND ug/kg

cis-1,3-Dichloropropylene



_ QC Summary
© Workorder: 67601 . Page 4of 5

Parmnsme NOM Sample Qual QC___ Units RPD% HREC%  Range Anlst  Date Time

Volatile GC/MS Federal

Batch 203934

trans-1,2-Dichloroethylene i ' u ND uglkg

trans-1,3-Dichloropropylene A - - U ND uglkg
**Bromofluorobenzene o 500 62.3 ug/kg 125 (69%-138%)

i **Dibromofluoromeihane 500 48.0 ug/kg : 96 (67%-137%)
i **Toluene-ds 50.0 47.1 ugkg 94  (67%-139%)
QC1200306491 67601001 PS ' C

1,1-Dichlorosthylene 50.0 4] ND 41,0 ug/L 82  (55%-128%) 09/26/02 02:02

Benzene 50.0 u ND 453 ug/L 91 {53%-118%)

Chlorcbenzene : 500 U ND 464 ug/L : 93 (53%116%)

Toluene . 500 U ND 415 vl 95 (56%-113%)

Trichloroethylene 50.0 4] ND 453 ug/L 91  (54%119%)
**Bromofluorobenzene 50.0 54.8 478 wl 96  {(69%-138%)
**Dibromoflsoromethane 500 49.6 49.6 ug/L 99 [(67%137%)

**Toluene-d8 50.0 469 462 ng/L 92 (67%139%)
QC1200306492 67601001 PSD : 7 '

1,1-Dichloroethylene 500 U ND 403 Gugl 2 81 | (0%21%) 09/26/02 02:28

Benzene 500 U ND 433 og/L 5 87 (0%-17%)

Chlorcbenzene 500 U ND 3938 ug. 15 80 1 (0%21%)

Tolucne 500 U ND 414 g, 14 83 |, (0%25%)

' Trichloroethylene 500 U ND 42.1 ugl 7 34 (0%-25%)
*¥Bromofluorcbenzene 50.0 54.8 49.0 ug/l . 98 (69%-138%)
. *+Dibromofluoromcthane 50.0 49.6 504 ng/L 101 {67%-137%)
**Tolucne-ds ' 500 469 463 ug/L 93 (67%139%)

Notes:

“RER is calculated at the 95% confidence level (2-sigma).
The Qualifiers in this report are defined as follows:

' *  Recovery or %RPD not within acceptance limits andfor spike amount not compatible with the sample or the duplicate RPD's are not applicable where €
Indicates analyte is a surrogate compound.
The analyte was found in the blank above the effective MDL.

Holding time was exceeded
Estimated value, the analyte concentration fell abovt the effective MDL and below the effective PQL

The responsc betwéen the confirmation colurnn and the primary column is >40%D
The analyte was analyzed for but not detected below this concentration. For Organic and Inorganie malyt:s the :esnlt is less than the effective MDL. 1

Presumptive evidence that the analyte is not present. Please see narrative for firther information.
Presumptive evidence that the analyte is not present. Pleasc se¢ narrative for firther infromation. .
Uncertain identification for gamma spectroscopy..

*
»
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QC Summary .

Workorder: 67601 . y ' . Page 50f 5

Parmname NOM Sample Ounal Qc Units RPD% REC%. Range Anlt  Date Time

W/A indicaics that spike recovery limits do nat apply when sample concentration exceeds spikes conc. by a factor of 4 or more.

~ The Relative Percent Difference (RPD) obtained from the sample duplicate {DUP) is evatuated against the acceptonce criteria when the sample is preater than
five imes (5X) the conmract required detection Limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control imit of +/-

the  RL isused 1o cvaluate the DUP result. :

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the émﬂysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.




EUSE

GC/MS Volatile Organics
Sandis National Lubs (SNLS)
SDG# 676D1-1
Method/Analysia Information
Procedere: Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrameder
Analytical Method: SWE46 82608
Prep Method: SWa46 5030B

Analytical Baich Number: 204910

Sample Analysis

The following client and quality contral samples were analyzed to complete this sample deliverygmuphvmkmﬂet
using the methods referenced in the Analysis Information section:

Sample ID Clisat ID

67608001 059819-001

67608002 050856-001

67608003 059033-001

67608004 059925-001

1200308688 VBLKO! (Blank)

1200308681 VBLKOILCS (Laboratoey Control Sample)
1200308692 VBLKOILCSD (Labocatory Control Sample Drplicate)

Preparation/Analytical Method Verification

SOP Beference

Pracedure for preparation, analysis and reporiing of analytical data are controlled by General Engineering
Laboratories, Inc. as Standard Operafing Procedure (SOP). The data discussed in his narrative has heen analyzed in
accordance with GL--OA-E-038 REV.6.

Calibration Information
Due to software limitations, all the data files comprising éhe initial callbeation curve may nol be listed on the tnitial
calibralion summary form. All calibration files ace listed in the calibeation history report in the "Standard Data"

section.

SDGE 67601-1 -VOA
Page I of 4



Initial Calibration ,
All the nitial calibration requiremends were met.

CCV Requirent ents
All the continuing calibrafion verification {CCV) requirements were mel.

Quality Coatrol (QC) Information

Surrogate Recoveries '
Surrogate recaveries, in all samples and quality conirol samples, were within the acceptance limits.

Blank Acceptance
Target anatytes were nol defected above the reparting limit in the hlank.

QC Sample Designation
Since {he samples in this sample delivery group/work oeder were field QC samples (Le.: irip hlank, equipmeni blank,

eic.), the analysis of a mairix spike (MS) and a mairdx spike duplicate (MSD) was not tequired. Instead, a laboratory
canirol sample (LCS) and Iaboraiory conirol sample daplicate (LCSD) were analyzed far QC purposes.

LC8 Recovery Statement
All the required analyte recoveries in the Jahoradory coniral sample were wiihin the accepiance limits.

LCSD Recovery Siztenent
All (he required analyte recoveries in the Iaboralory coniral sample dieplicate were within the acceptance limits.

LCS/L.CSD RPD Btatement
The relative percent differences (RPD}) beiween the laboratory cantrol sample and Iaboratory conirol sample
duplicate recoveries were within the accepiance limiis.

Internal Sizndard (ISTD) Acceptance
The internal standard responses, in all samples and quality comtrol samples, met the required acceptance crileria

Technical Information

Holding Time Specifications
ATl the samples were prepared and/or analyzed within the required holding time period.

Sample Presecvation and Integrity
All samples met the sample preservation and integrity requirements.

Preparation/Analytical Method Verification
All procedures were performed as staied in the SOP.

Sample Dilutions
The samyples in ¢his sample delivery group/wark order did not require difutlons.

Sample Re-prep/Re-analysis
Re-analyses were not required for samyples in this sample gtpup‘wmkorér.

SDGH 67601-1 -VOA
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Miscellaneous Information

Nonconformance (NCR) Documentiation
A nonconformance reporl was not required for this sample delivery group/wark order.

Mgnual Integrations
Data files associaledwiﬂﬂheiniﬂa]cﬂhﬂion. amﬂmﬂngcalilmﬂmchmk,andsamplwdidmlmqmemmﬂ

integrations.

Additional Commeats

The following package was generaded using an electromic data processing program referred o as "virtual
packaging". In an effort (o increase quality and efficiency, the laboratory is developing sysiems to evendually
generate all daia packages electromically. The following change from "traditional packages shonld be noted:

Amalyst/peer reviewer initials and dates are not present an the electronic data files. Presently, all initials and dates
are on the original raw data. These hard capies are tempaorary stored in the laboratary. An electronic signature page
inserted after the case narrative of each elecicomic package will indicate the analyst, reviewer, and cepaort specialist
names associafed with the generation of the data package. The daéa validator will always sign and dale the case
narralive, Data thal are not generated electranically, and such as hand written pages, will be scamned and inserted
inta the elecironic package.

System Coofiguration
The Iaboratory uiilizes the following GC/MS canfigurations:

Chromatographic Columns
Chromatographic separation of volatile components is accomplished throngh analysis on one of the following
columns:

Columa Iy Columon Description
J&W1 DB-624, 60m x0.25mm, 1. 4um
J&Ww2 DB-624, 75m x 0.53mm, 3.0um

Instrement Confignration
Instrumend systems ace reference in the raw data and individual form headers by the Instrament [D designsiions

below:

Insirument ID System Confignration Chromatogrephic Column P & T Trep
VOAL HPGS90/HP5973 JaW1 Teap C
V0AZ2 HPG890/HP5973 Jaw1 Trap C
VOA4 - HPS890/HP5972 JaW1 Trap K
VOAS HP5890/HP5972 Jawl Trap C
VOA7 HP5890/HP5972 Jawz T@K

SDG# 67601-1-VOA
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VOASR HP6890/HP5973 J&EW} Trap K
VOA9 HP6890/HP5973 Jawt Trap C
Certification Statement

Where the analyfical method has been performed under NELAP certification, the analysis has mel oIl of the
requirements of the NELAC standard unless ofherwise nated in the analytical case narralive.

Review Validation

GEL requaires all analytical data to be verified by a qualified data validador. In addition, all data designated foc CLP
or CLP-like packaging will receive a third leve] validatiom upon completion of the data package.

The following data validator verified the inform ation presented in this case narrative:

Reviewer: - EQ._LLQB&: Date: n-l_i'OL

SDG# 67601-1 -VOA,
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N : QC Summary Report Date: October 18, 2002
Client Sandix National Laboratories Page 1of 2
MS-0756 -
P.0. Box 5§00
- - Albugquergue, New Mexico
Contact: Pamela M. Puissant -
Workorder: 67508 -
Farmname NOM Sample_ Qual oC Units RPD% _REC% _ Range Anlst  Date Time
Volarile-GC/MS Fedecnl - '
Bakch 204910
QCi20030869]1  LCS - ‘ '
t,1-Dichloroethylene 500 : 43.0 ng/L 86 (78%-140%) RMB 05/730/02 19:12
Benzene © 500 . . 475 ug/L 95 (TB%-119%)
Chlorobenzene 50.0 : 500 0wl 100 (B29-120%)
Tohiene 50.0 : 494 gk 99 l68se-133%)
Trichlorosthylens - 50.0 475 g/l 95 (BD%%-123%)
#*Sromofluorobenzens . 50.0 479 . upl 96 {67%-136%)
*Dibromofluoromethane ' 500 49.7 gl 9% !(62%-148%)
s*Toluene-d8 500 462 ug/L 93 | (58%-139%)
QC1200308652  LCSD '
1,1-Dichlaroethylene 500 424 vg/L, 1 85 . {0%30%) (9/30/02 19:39
Benzene 500 477 ug/L 0 95  (Me-3050)
Chlorobemzens . 500 49.5 ug/L | 99 ' {0%-30%)
Toluene . 50.0 4451 uwl 1 98 | {0%%-30%)
Tricklorocthylens ' 50,0 471 ugll 1 04 (D%-30%)
. #*Bromefluorobenzene | 500 494 ug/l 99 (67%-136%)
**Dibromofluoromethane 50.0 49.7 ug/L 99 (62%-148%%)
**Toluene-d8 50,0 463 ug/L 93 (58%-139%)
QCL206308688 MB .
1,1, I-Trichloroethane u ND ug/L 0230/02 2823
1,1,2,2-Tetrachlorocthans u ND ug/L
! 1,1,2-Trichloroethane 18] "ND ug/L
! 1,[-Dichloroethane U ND ug’ll
1,J=Dichlorecthylcne U ND ug/L
! 2-Dichinroethane U WD ug/l
' t 2-Dichloropropane u ND ug/l '
; 2-Butmone u D ug/L,
! 2-Hexanone u ND ugfL -
4-Methyl-2-pentancone U ND ug/L
Acetone U ND ug/l.
. Benzens u ND ug'L
! Bromodichloromethane 4} ND ug/L
’ Bromoforn u ND ugiL
, Bromomethane 3] ND ugL
’ Carbon disulfide u NI upfl,
Carbon tetrachloride u ND np/L
Chlorobenzene u ND ug’L
Chlorocthans i ND og/L
. Chloroform u ND - ug/L
Chloromethane U ND ug/L ' 1
Dibromochloromethane u ND ug/L L
Ethylbenzene U ND ug/L .
Metirylenc chloride U ND ug/lL '



1 ' QC Summary

i Workurder: - 67608 : ! Pﬂg" 20f 2
Parmrame : NOM Sample Qual QC___ Unity RPD% _REC%, Range Anist _ Date Time
VolafileGC/MS Federal - .

Batch 204910

Styrene U ND ug/l.

Temcblorocﬂ:yinnc v ND - wll

Toluene U ND wgl

Trichiorocthylene u ND ug/L .

Vimy! ctloride u ND - wl )

Xylenes (total) u ND g/l

cis-1,2-Dichlorocthyiene u ND gl

cis-1,3-Dichloropropylene U ND ug/L

trans-f,2-Dichloroethviene &4 ND ug/L

mans-1,3-Dichloropropylenc . U WD gL
*Bromafvorcbenzene 508 - 66.5 vg/L T3 (67%-136%)
*¢Dibromofineromethane 500 ’ 482 v/l 96 (62%-148%)
**Tolucne-d8 50.0 413 ug/L 95 (58%-139%)

Notez: '

RER i calculated at the 95% confidence level (2-sigma). ‘ {
The Qualifiers in this report arc defined 85 follows:

*  Recovery or %REFD not within acceptance limits and/or spike amount not compatible with the sarple or the duplicate R.E’D‘sarenotapp&cablewbﬁeﬂ
Indicates analyte (s a surropate compaund, 1
The enalyte was found i the blank sbove the cffective MDL. ' . ,
Holding time was excecded ) ' '
Estimated valug, the analyte concentration fell sbove the effective MDL and below the effective PQL '
The respanse between the confirmation calumn and the primary column is >40%D .
- The analyte was analyzed for but not detected Below this concentration. For Organic and Iorganic analytes the result is Jess than the effective MDL. J
Prosumptive evidence that the enalyte is not presemt. Please see nammtive for frther information. 1
Presomptive evidence that the analyte is not present. Pleasemmatveforfurﬂ:ﬁ infromation. '

Uncertain identification for gamma spectroscopy, o

-
*

" Yad

MH MY o

N/A indicates that spike mov:ryhnnts do not apply whm sample conezniration exceeds spike cone, by a factor of 4 of more.
~ The Relative Percent Difference (RFD) obiained from fhe sample duplicate (DUP) ia evaluated against the acceptance oriteria when the samplc it pyreater than
five times (5X) the contract roquired detection linit (RL). In cases where either the sample or duplicate valua is less thanSX!he RL, u contrel limit of +/-

the  RL isnsed io eveluate the DUP result.
For P8, PSD, and SDILT rasults, the values listed are the measured anourrts, not final concentrations,

‘Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard umless qualified on the QC Surmmary.



Methed/Analysis Information

P_rocedure:

Analytical Method:

Prep Mcthdd:

Analytical Batch Number:
Prep Batch Number:

Sample Analysis

Seml-Volatile Case Narrative
Sandia National Labs (SNLS)
SDG 67601

Senﬁvoiaﬁle Ana!ysis by Gas Ch;-omatﬂgrapthass Spectromeier
SW346 §270C - L

SW846 35508
203764
203763

The following samples were analyzed using the analytical protocol as established in SW846 8270C:

Sample ID ‘
67601013
67601014
67601015
67601016
67601017
,l67661018
67601019 .
67601020
" 67601021
67601022
67601023
67601024

- 1200305965

Client ID
059813-002
| 059814-002
059815-002
059816-002
059917-002
059918-002
 059919-002
059920002
059921-002
059922-002
059923-002
059924-002
SBLKO1 (Blarik)

Page 1 of 4



. . - - 1200305966 SBLKOILCS {Laboratory Control Sample) |
- o 1200305967 - ~ 059813-002MS (Matrix Spike)
1200305968 - 059813-002MSD (Matrix Spike Duplicate}

Pre EgﬁuniAnm Method Verification

Procedures for preparation, analysis, and reportmg of analynm] dazz are docomented by General :E:ngmsennﬂ
Laboratories, Inc. {(GEL) as Standard Operatmg Pracedures (SOF). :

Calibration Information

Due to the limited capacity of software we do not dlsplay all of the current initial calibration fies here. If necessary,
a calibration history will be inserted in the package prior to the appmpnatc Form 6.

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quauma.non Repcrtts Initial Calibration
Reports, Calibration Check Standard Reports, etc. Previous versions of EPA Method 8270 (prier to 8270C) listed N-
Nitrosa-diphenylamine as a CCC. However, as stzied in EPA Method 8270C, Revision 3, December, 1995, Segtion
1.4.5, "N-Nitroso-diphenylamine decomposes int the gas chromatographic inlet and cahnot be separated from
Diphenylamine.” Studies of these two compounds at GEL, both independent of each other and together, show that

i they not anly coelute, but also have similar mass spectra. N-Nm‘oso-diphenylamme and Diphenylamine will be

' reported as Diphenylamine on all reports and forms. .

When calibrations are performed for Appendix TX compounds somé of the compounds may not be calibrated exactly
accoiding to the criteria in Method 8270C, If the %RSD is greater than 15% or the correlation coefficient is less that

. . 0.99 then the analyte is quantitated using the response factor. If the analyts is detected thenthe ;arnple is reanalyzed
for that analyte on an instrument that is comph ant with the criteria in the method, -~

Initial Calibration
All initial cah'branon requirements have been met for this $DG.

CCV Requirements
All calibration verification standard (CVS, ICV or CCV) requ[rements havc been met for this SDG.

Quality Control (QC) Information

Surrogate Recoveries
All the surragate recoveries were within the established acccptancc ctiteria for llns S5DG,

Biank Acceptance
The blank(s) analyzed with this SDG met the cstabhshed ncceptance criteria.

L.CS Recovery Statement
The }aboral.ory contral sample (L.CS) spike recoveries for thxs SDG were within thc established acceptance limits.

QC Sample Designation
The fol[ovnng sarple analyzed with this SDG was chosen for matrix spike analysis:
67601013 059813-002

MS Recovery Statement .
The matrix spike recoveries for this SDG were within the established acceptance limits.

. . Pachof4
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MSB Recovery Statement
The matrix spike duplicate (MSD) recoveries for this SDG were within the established acceptm limits.

MS/MSD RPD Statement
The relative percent differences (RPD} between each MS and MSD were within the rcqulrcd acccptancc limits.

Internal Standard (ISTD) Acceptance
The intemal standard responses were within the required acceptance criteria for all samples and QC.

Techmical Information:

Holding Time Specifications :
All samples in this SD'G met the specified holdmg time requirements. GEL assigns ho]dmg times based on the
associated methodology that assigns the date and time from sample collection or sample receipt. Those holding
times expressed in hours are calculated in the AlphalIMS system Those holding times expreSscd as days expire at

mldmght on the day of expiratxon

Preparaﬁon!Analyﬁcal Method Verification
All procedures were performed as stated in the SOP,

Sample Dilutions
The f'ollowmg sample was diloted die 10 the thick nature of the samplc in the syrmgc It was very dlfﬁcult to pull up

into the syringe,
67601022 059922-002

Haneous Informaiiu' :

Nunconformn.nce (NCR) Deocamentation
No nonconformence eeport (NCR) was genera:ed for l:lus SDG

Mannal Integrations
No manual integrations were reqmred for any data file in thls SDG

System Configuration

The laboratory utilizes a HP 6890 Series gas chromatograph and a2 HP 5973 Mass Selective Detector. The
configuration is equipped with the electronic pressure control, All MS interfaces are capillary direct.

Chromatographic Cﬁlnmns

Chromatographic separation of semivelatile components is accomplished through analys:s on one or more of the
following columas (all with dimensions of 30 meters x 0.25 millimeters ID and 0.25 micron film except J&W DB-
5MS52 which is 25 meters x 0.20 mm ID and 0.33 micron ﬁlm) _

Coluwmn ID - Column Description
: 'DB-5.625(3% Phenyl)}-methylpolysiloxane
- JEW o (identified by a DB-5.625-designation on quantitation
-~ reports and recopstructed ion chromatograms)
: Similar to the J& W DB-5.625 with low bleed
J&W DB-5MS : characteristics (identified by a DB-5M$ designation)
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Alltech
HP

Phenomenex

T&W DB-sMS2

Instrumexnt Configuration

EC-5 (SE-54) 5% Phenyl, 95% M@&Lyléolysiloxam
(identified by a HP-5MS designation)

HP-5MS 5% Phenylmethylsiloxane (identified by a
HP-5MS desiznation)

ZB-5 5% Phenyl Palysiloxane (ldcnuﬁed byaZB-5
des:gmhon)

. Similar to the J&W DB-5.625 with Jow bleed

cheracteristics (identified by a DB -5M52
desrgmhon)

The samples reported in this SDG were ma])';ed an ¢ne or more of the following instrument systews. Instrament
systems are referenced in the raw data and individuoal form headers by the Instrument ID designations listed below:

Instrument 1D
D2
MSD4

- MSDs
~ MSD7
MSDA3

LCertification Statement

System Configuration - Chmnmtngragﬁic"éolnm
HPGRO/HPSIT3 . DB-5MS?2
HP6890/EPS973 DB-SMISZ
HP63XVYHPS973 DB-SMS2
HP6890/EPS9T3 DB-sMS2
' HP6BOUHPSOT3 DB.5MS2

¥ Where the analytical method has been pérfmmed under NELAP certification, the a.nélysis has met all of the

roquirements of the NELAC standard unless otherwise noled in the analytical case narrative.

Review Validation;

GEL requires all aualytical data o be verified by a qualified data validator. In additian, all data designated for CLP
or CLP-like packaging will receive a third level validation apon completion of the data package. :

Date:

\cbl{n‘;-,

Reviewer: C(:W‘ il Wv&’wﬁ
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QC Summary - © Report Date: October 21, 2002

Chent : - Sandia Mational Y.aboratories | Pape Taof 4
i MSE-1756 ’ i
P.0. Box 5B90, . o _ '
Albuqgerque, New Mexice '
Contart: Pamela M. Prissané
Workorder: 67601 - _ : ;
. Patmname "NOM  Sample Qual __ QC ____Units RPD% _REC% _ Range Anist  Date Time
" Semi-Volatlles-GCYMS Federal i
Ratzh 203764 |
QCI200305966 ~ LCS ' ’ . g
1.2,4-Trichlorobenzene 1670 ) 932 upfka 56 (2%91%) EH! 093002 12:36
1.4-Dichiorobenzene 1670 - 849 ugkg -1 (25%-85%)
2.4,5-Trichlerophenai 3330 . 221 ughe 68 - (429%-56%)
14,6-Trichlorophenol - 3330 - . 1940 ughkg 58 (32%-01%)
2.4-Dimitrotaluene ‘ 1670 o 1350 - ugkg 81 (50%-109%)
2-Chloraphenol 3330 1770 uglig L5 {31%-85%)
4-Chlore-3-metaylphenol . 3330 _ . 2400 uglkg 72 (4%-97%)
4 Nitrophenol 3330 2760 uglkg 21 (22%-128%)
Accnaphthene - 1670 ) ‘ 1110 ke 66  (39%-08%)
Hexachlorobenzene: -TO1ET - 1160 kg 0 (A%-105%)
Hexachlorobutadizne 1670 903 uglke 54 (N%-94%)
Hexachlonoethans ) 1670 845 up’kg 51 (25%-86%)
N-Mitrosodipropylamine 1670 " 14010 vk 51 (34%-90%)
Nitrobenzene 1670 ' ) 015 ne'kg 55 (H%-84%)
Pentachloropheno 3330 . ) 2320 ug 70 £27%-100%)
Phenol 3330 1780 v’k 54 (1%-8I%)
Pyrens 1670 x : 1450 . ughkg B4 GEALI0N)
mp-Cresols 3320 ' o207 ughg 62 (40%-81%; : 7.
o-Cresol ; 3330 . 19107 ugkg 57 (34%-86%} )
*2,4,6-Tribromopheno] 3330 2180 ukg 65 ©R23%-111%)
*2-Fluarobipheny? C670 : - 887 uglkp '53 21%-h04%)
*2-Fharophensl : 3330 . 1650 kg - 50 (2%93%) -
*Nitroberzene-a5 : 1670 . 0 I, 54 {A%OT%) )
*Phenal-d5 3330 : 1810 uzkg 54 (22%-99%)
*p-Tepheayl-d14 1670 ‘ 1200 . whky 72 B0%-133%)
QCI200305965  MB - - : : '
1,2,4-Trichlorobenzene © XD ughky - ! 09/30/02 22:16
- ND - ugkg :

. L3-Dichlorobenzens
t,3-Dichlbrobinzans
L A-Dickloroberzena
2.4,5-Trichlorophenot

U
U
- U ND
u ND
U ND
2.4,6-Trichloropaenal u ND ug/kg
2 A-Dichiorophenol 4] ND ug/kp !
2,4-Dimethylpker.al 1] ND ug’kg
Z,4-Dinitrogheno] o ND uzg’kg
2. 4-Dinitrololuene u ND ug’kg ,
2,6-Dinitroinlucne ] ND ugka
2-Chloronaphthalene u ND upflcg
2-Chloropkenol u ND . ugkg ,
2-Methyl-4 S-dinitraphenol U ND  ugks ' o
Z-Methylnaphthalene : u. ND ugfkg
U ND

2-Nitrophenol



OC Summary

Wnrkorden 67601 i Page 2of 4
Parmpame _ Sample Qual ____QC Units _RPD% _ REC% _ Range. Amjst  Date Time
Scmi-Valalifcs-GCIMS Federal .
Batch 203764 I
3,F-Dichlorobenzidine U ND wike '
4-Bromephenylshenyletker u ND uglkg
4-Chiore-3-methylphenol U . ND  upfkg !
4-Chloroaniling U ND - ughg :
4-Chlorophenylphenyliether U Nb ugkg ,
4-Nitrophenol U ND ugky .
Acennphthene u WD ugkg )
Acroaphihylens u ND uykg -
Anthracene U ND ug/kg ‘
Benzo(ajanthracene Ty ND uglkg )
Benzo{a)pyrene | - U ND uglkg
Benzo{b)Nugranthens u XD uglks |
Benzo(ghi)perylens u -ND  ~ughg
Benza(k)ivoranthene u ND oglkg 1
Butylbenzylphihalale U ND ughkg !
Carhazale U - ND ughkg :
Chrysenc. - u ND kg '
Di-p-hutylphthalate H ND ugke ! .
Di-z-oolyiphilalace u ND ugky . ¥
Dibanze(p h)anthracene U ND uglkg ;
Dibznzoefuran U ND ugkg
Uigthyiphibalaie v NI ug/kg
Dimethylphalae U ND uglky :
. Dipherylamine U NG . upfkg ‘
Fluorantiiene U ND ngfkg
Fluarene v ND ugfkg
Hestachlorobenzens u ND ugfkg b
Hexachlorobutadiene 3 ND  uglkg .
Hexachjorocyclopentadiens u ND ughg '
Hexachloroethane U ND up/icg i
Indeno{l.2,5-cdpyrene U ND ug/kg '
[sopkorone U ND ug'kg '
N-Nitrosodipropylamine u. ND upkg ,
Naphthatene U ND ugkg
Nitrobenzene u ND ugllg
Penrachiorophenol U ND ug'kg
Pheranthrene U " ND ugllp
Phenol U ND np/ka
Pyrene : 114 ND ug’kg
bis{2-Chloraethoxymethaps u ND - uglkg }
bis{2-Chioroctiyl) cther u ND uglky
bis(2-Chlorcisopropyliether u ND ug/kg
bis{2-Ethyihexyl)phthatate U ND ug/kg
m,p-Cresols u ND ug/kg
m-Nitroaniline U ND uphyy
o-Cresol v NB ugfia
o-Nitroaniline £ ND - upfp '
-Niwsaniting U ND upfke :



° . o
o o : - QC Summary = X
Workorder: gy _ T !, Page 384

Parmpame o ROM T Sewsle G G Ubis %pbwi- _RECS Rangs " 4oiut Date Time

. - :

Semz-wman-acrms Federa] . .
Baih 2637184 : . !
*246-Tribromophenot . 3330 _ : 1920 gy, 38 23y,
*Z-F!uombiplscnyl . 1670 BB3 ugfkp 33 (21%-104%)
*2-Fluarapheng) ’ T 1940 ugikg 9B (22%.033;)
*Nitrobonzeng.-a5 S 16T ) o 963 uglkg 58 (24%-97%)
f *Pheaolds . 333p 2040 ugdn 6 (22% 095y
[ *p-Terpheryt d1a _ " 167¢ ' 1320 ugtke 7 B0%-133%)
QCI200305957 7501013 M3 ) '
V24 Trichlorgbenzape 15720y ND 110 nakg 66 Gi5%-11205) 09/30/02 2358
4 A-Dichlarobenzens L 1670 U ND 064 ug/kg 58 (19348925
24,5 Trichlorephano; 30y KD 2510 ygikg 75
24.6-Trichlorophens ‘ B oy ND 2160 ugkp 6 !
2.4-Dinitraratucya 670y ND 1360 ughe. 82 B2%-11995)
2-Chlorophengy : 333 ¢ ND 2130 ugke 64 fi3%-10195
* 4~Cklaro~3~methy[pheaoi 3330 y KD 2660 ugkg 80 (2355 114%)
~ 4Nitophene} Iy D CO2T0 .y ‘ 82 (a08c-1250)
Acensphthena 1670 u ) 1120 kg 67 {?15%-114%}
chachldmbenzem 1670 u ND 1igo uglkg 2 SR
Hexaohlorobutadions Islg ND 1080 ngrkg &
Hexachivroerians Hy BT ND §78 ughy 59 1
g M-Nitosodipropylumine 61y ND S0 ugkp 3 (18%-t062%,)
. Mrrobenzene 1670 ND 112y ugthy §7
. Pentachlors phangy s g ND 2320 ugmy 0 (B4%-110%
Phenot 330 gy Np 321z uglkg 64 (17%-1p9%;)
Pyreni sy ND 1320 ngrky .o és%:zo%;\
m,p-Cresols 30y ND 2380 ugl i
o-Crasp] mp oy D 2280 uglky ¢
" *2.4.6-Tribromonhengy - 3139 - 1BRg 260 ugkg 58 (23%-1119
*2-Fluorsbipheny] 1670 770 1000 uppgy 60 (21%-1pasg)
*2-Fluorophenol . 3330 L550 19720 g 3B vg3s) s
*Mircbenzene g5 T ‘1870 ok " 1064 uglkg 6 4% 57y, -
*Phenalg4 3130 - 1650 2080 ugig 63 [(22%-99%;»
*p-Torphenyl-diq - - 1670 Hap 130 uglkp 8 (30%-133%;)
QCI200305849 ST0I013 Msp | : !
|.2.4-Trichlorabenzene ' 1870 -y ND U1 uglkg v 66 (095310 1) 10701702 9g: 15
|-4-Dichlorobenrens Is7a gy XD I - ugre 5 61 (0%-36%3)
- 24.5-Tricklonsphenal ) 330 g ND 2410 - ypsip 2 72
2.4, 6-Trichloropheng| : EEE S 5 ND 2180 ygpy ¢ [ I ‘
- 44-Dinitrotoluena ’ 1670 3] . NI 1390 - ughg - 3 B4 ‘} (1%4-37%)
- 2-Chloropheng) 3330 gy ND 2180 ughkp g % (0%-349)
+Cllora-3-methylpheng] 3330 gy ND 2850 ghe - g 50 (0348 ,
4 Nitrophena) 330 y ND 2630 ughy 4 2 (0%-35%)
Acenaphithena 1670 g ND 1060 ugikg 5 54 (055-3324)
Hexachlarobenzene 870 u WD 1180 ugky o 71
Hexachlsrobutadiome 6790 . y NDB 1160 ygpg 2 86
Hexashlaroethage . 1670 v ‘ND - t0ip ugkg 3 5! f
N-Nitmsodip:opyl‘amine ’ sl y ND 1230 ugfkg i 74 Ii(o"/n-zy%)
Nitrosenzens 1579 U ND Fiop ugtkp 2 §5 [
U ND 20%) ugkgy g 63 ' (0%-40%)

Pentachiomphengs T 3330

I



."

'QC Summary - SR

Workorder: 575014' . Pagedof 4

Parmname . NOM__ Sampie Gual  QC__ Units RPD% _BEC% ' Ranpe Ankst  Date Time
berm—Valnﬂlcs-GCf'ﬂS Federat : : . ;

Baich 203764 . ! ,

Phenal 3330 U ND 2160 ugkg 2 65 . (0%-37%)

Pyrene : . 1670 U ND 1220  uwkg 8- T (0%-39%)

m.p-Cresols 3330 U ND . .2380 uprkg 1 72

a-Crosol - PO U ND 2300  ugkg | 69 !
*2,4.6-Tribromophenol 4 330 1880 - 2330 - ugkg - 72 B%-111%)

*2-Flugrobiphenyl C L L1670 770 988 ugrkg 52 (@1%-104%)

*2-Fluotophenol ' .30 1550 . 2040 ughkg 61 '(22%-91%)
*Nitrobenzene-d5 : 7 1670 R18 1070 vgkg 64 (24%-97%) '
*Penol-d$ e 3330 1650 2130 ugkg - 64 1(22%-99%)

*p-Terphenyl-d14 1670 - . 1120 1080 uglkg 65 &‘3!1%-]33%)

Nates:

RER is calculated at the 95% mnﬁdsncc fevel (E-angma) . . .
The Qualifiers ix this report are defined as follows: -

*

-
*

MM ow =g w

Recovery or %RPD not within acceptance ]:mﬂs andfor apike amount a0t compatible with the sample or the duphcate RPD‘s arz mtappl:cable where'th
Indiceley analyte is & surtogate compound.

The analyte was found in the blauk above the effective MDL : ) .

Holding time was exceeded -
Estimatad value, the analyte concentration felf aheve the ef["acuve MDA, and below the effestive PQL ! )
The rospansa between the confirmation colunn and the primary cohumm is >40%D i

The analyte was analyzed for but not detected below this concentration, For Organic and Inotganic analytes the resalt is Toss than the effective MPL. ¥
Presumpiive evidence that (he analyle is not presemt. Please ste narrative for further information,

Presumptive evidence that the analyie is not present. Fleage see nartative for firther imfromation,

Uncertain identification for pamma speclmsr:dpy. _ ,

‘NrA mdu:aws that spike recavery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.
~ The Relative Percent Diffsrence (RPD) cbtained from the sample duplicate (DUP) is evalualed agaimst he asceptence criteria when the sample is greater than
~ five times (5X) the contract required detection limit (RL). In cases where either the sample or dtlphcamc velue is less thaniSX the RL, 2 confrol Yimit of -+/-

the

For S, P8I, and SDILT results, the values listed are the mwsu:cd amouats, hot final concentrations.

Where the analytical meﬂ:od has been pe:fonned undet NELAP certification, the anatysis has mer all of thc
requ:mmcnts of the NELAC standard eniess qualified on ¢the QC Summary

RL is used {0 evaluale the DUP result, !

s
freed

' [ A



Semi-Volatile Case Narrative

" Sandia National Labs (SNLS)
SDG 67601-1
Method/Analysis Information
Procedure: " Semivolatile Analysis by Gas Chromatograph/Mass Specirometer
Analytical Method: ~ SW8468270C
Prep Method:  SW846 3510C
Analytical Baich Number: 204261
Prep Batch Number: . - 204260
" Sample Analysis

: The following samples were analyzed using the analytical protocol as established in SW846 8270C:

Sample [D " ChentID

67608005 039856-002 . =
1200307304  SBLKOI (Blank)

1200307305 : SBLEOILCS (Laboratary Control Sample)
1200307306 059856-002MS {Mamx Spike)

1200307307 ‘ 059856-002M5D (Matrix Spike Dupliczic)

Preparation/Analytical Method Verification

Procedures for preparation, analysis, and reporting of aﬁalytical data are documented by General Engineering
Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP).

Calibration Information

Dze io the limited capacity of software we do not display all of the current injtial calibsation files here. If necessary,
a calibration history will be inseried in the package prior to the appropriate Form 6. -

Diphenylamine has now superseded N-Nitroso-diphenylamine 25 a CCC on Quantitation Reports, Initial Calibration
Reports, Calibration Check Standard Reports, etc. Previous versions of EPA Method 8270 (prior to B270C) listed N-
Nitroso-diphenylamine as a CCC, However, as stated in EPA Method 8270C, Revision 3, Decamber, 1996, Section
1.4.5, "N-Nitroso-diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from
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Dlpbcnyhmme * Sturdies of these two compournds at GEL, both independent of each othcr and'together, show that
they not only coelute, but also have similar mass spectra. N- Nin'oso-diphcuy]mne and Diphenylamine will be

reparted as Dxphcnylamme on all reports and forms.

Whe calibrations are perfmme.d for Appendix_D{ compounds some of the mmponnds may not he calibrated exactly
according to the criteria in Method 8270C. If the %RSD is greater than 15% or the correlation coefficient is less that
.99 then the analyte is quantitated using the response factor, If the analyte is detected then the sample is reanalyzed
for that anaiyte on an instrument that is compliant with the criteria in the method.

Initial Calibration
All initial cahbzatlon requirements have been met for this SDG.

CCV Requirements - '
All cahbratmn ¥ enﬁcaton standard (CVS ICVor CCV) reqmrements have been met for this SDG.

Quality Control (QC) lnformahog

Smrrogate Recoveries '
All the surrogate mcovenes were thhm the established acceptance criteria for this SDG

——— ——— wa——— 8 v

Blank Aceeptance ' )
The blank{(s} analyzed with this SDG met the established acceptance criteria.

LCS Recovery Statement -
The laboratory control sample (LCS) smee tecoveries for this SDG were within the ¢stablished acceptance lmuts

QC Sample Designation )
The following sample analyzed with this SDG was chosen for matxix spike analysis:

67603005 J59856-002

MS Recovery Smtame::t

The matix sptke recoveries far this SDG were within the mtubhshed acceptance hmns

MSD Recovery Statement
The matrix spike duplicate (MSD) recoveries for this SDG were within the establiched acccpmnc:e Bimits.

MSIMSD RPD Statement ‘
The rc!at:vc percent differences (RPD} between each MS and MSD were within the required acceptance limits.

" Paternal Standard (ISTD) Acceptanoe

The internal standard responses were within the required acceptance criteria for all samples and QC.
Technical Information: ’

Holding Time Specifications
All samples in this SDG met the specified helding time requirements. GEL assigns holding times bnsed on the

associated methodology that assigns the date snd time from sample collection or samyple receipt. Those holding
times expressed in hours are calculated in the AlphaLlMS system. Those holding times expressed as days expire at

midnight on the day of explranon

Preparvation/Analytical Meﬁmd Venﬁca.hon
All procedures were performed as stated in the SOP,
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Samp%le Dilutions

None of the samples analyzed in thzs SDG required dilution.

Miscellaneous Information:

Nonconformance (NCR) Documentation

No nonconformance rcport (NCR) was generated for this SDG.

‘Manual Integrations

No manual integrations were required for any data file in this SDG.

Sm Cnnﬂg!gm!ion

The leboratory utilizes a HP 6890 Series gas chromatograph and & HP 5973 Mass Sclective Detector. The
conﬁguraﬂon is equipped with the electronic pressure control. All MS interfaces are capillary direct.

. Chromatographic Columns

Chromato graphlc separation of semivolatile components is accomphshed thraugh analysis on ene or more of the
following columns {(all with dimensions of 30 meters x 0.23 millimeters 1D and 0.25 mxcron ﬁ]m except J&W DB-
5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron film): -

-Column 1D
18W
I&W DB -5}\&8
Allrech
HP

. Phenomenex

J&W DB-5MS2

Testrument Configuration

Column Description

DB-5.625(5% Phenyl)-methylpolysiloxans
(identified by & DB-5.625 designation on quantitation
teports and reconstructed ion chromatograms)

Simjlar-to the J&W DB-5.625 with low bleed
characteristics (identificd by 2 DB-3MS designation)

EC-5 (SE-534) 5% Phenyl, 5% Methylpolysﬂcxa.ne
(identified by a HP-5MS designation) '

HP-SMS 5% Phenylmethylsiloxane. (1dannfied bya
HP-5MS desxgmmon) :

ZB-§ 5% Phenyl Polys:loxane (1dentlﬁed by aZB-5
des:gnauon)

Similar to the J&W DB-5.625 with low bleed
characteristics (identified by a DB SMsz
designation)

The samples reported in this SDG were analyzed on one or more of the following instrument systems. Instrument
systems are referenced in the raw data and individual form headers by the Instrument ID designations listed below:

~ Instrument ID ) System Configoration ' Clwomatographic Coluﬁm
MSD2 HP68IO/HP5%73 DB-5MS2
Page3of4



MSD4 HP6890/HPS73 - ' DB-sMS2
MSDS  HPGROUHPSYT3 . DB-3MS2
Ms») | FP6IVEPSIT3 - DB-5MS?2
© MSDS - HP6SHVHEPSIT3 '  DBsMS2.

Certification Statement ' _
* Where the analytical method has been parformed under NELAP certification, the analysis has met all of the

 requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Reviéw Validation:

- GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP

or CLP-like packeging will recsive a third level validation upon completion of the data package.

Revie’wer; g‘/u"'" H&Lbﬁ'{/‘d’ : ﬁau: ia‘!’i’-l!ﬂl
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(53%-104%)  EHI (930:02 17:04

09302 16:43

QC Summm Report Date: October 21, 2002
Client : Sandia National Labocateries ' Pape I of 4
MS-0756 : '
P.O. Box 5800 .
Albuguerque, New Mexico
Contact: Pamela M. Puissant .
Workorder: 67608 .
Parmname NOM_ . Ssmple Oual ___OC  Units WPD%  REC% ' Range Anlw . Date Time
Semi-Volatiles-GC/MS Foderal '
Bateh 204261 :
QCI1200307305  LCS :
1.2,4-Trichlorobenzene 500 411 ugL . §2
14-Dichlorobenzene 50.0 . 413 vg/L. 8 Q4'7%—102%)
2,4,5-Trichlcrophenol 100 84.6 wel 35 (F7%-100%)
2,4,6-Trichlorophenol 100 829 ug/L B3 (45%-111%)
-24-Dinirotoluene 50.0 50.9 ug/L 102 (55%-121%)
2-Chiorophenct 100 757 ugl % (47%-8T%)
4-Chloro-3-methyipheno] 100 21.2 u/L © 91 (51%-100%)
4-Nitrophenol 100 Iz2 g/l 38 (10%-55%)
Acensphthenc 50.0 459 ugl 92 (53%-111%)
Hexachdorobenzens T 500 458 uefl 92 (H7%-114%)
Hexachlorobutadiene 50.0 410 ug/l 82, (44%-106%)
. Hexachloroethane 500 . 414 vg/L Bl {4TR-97%)
. N-Nitrosodipropylamine 50.0 480 ug/L 96 (52%-118%)
‘ Nitrobenzene 500 444 ug/L, 89  {H9%-110%)
. Peatachlorophenol 100 85.1 v/l By 81%-110%)
: Phengl 100 3.1 ug/i. 33 K16%-44%)
Pyrens 50.0 50.2 [T 100 (IBII B-117%)
mp-Cregols 100 T6.2 ug/L. 70 (¥3%-100%)
o-Cresol 100 72.8 ug/L T (4T%-81%)
**2,4,6-Tribromophenol 100 85.7 g/l B6  (Z1B-126%)
**2-Flugrobipheny| 50.0 196 ug/l 79 (52%-109%)
#%2. Flucrophenol 100 472 ug/L 4 (13%-73%)
*+Nitrobeazens-d5 50.0 396  wl T3 (33%107%)
**Phenol-dS 100 316 ug/L 32 X[4%-66%)
**p-Terphenyl-d14 50.0 424 ug/L BS . (36%-130%)
QCl20037304° MB : oo
L,2.4-Trichigrobenzene Y ND wp/l,
1.2-Dichlorobenzene U ND ugL
1,3-Dichlorobenzene u- ND oglL
1.4-Dichlorobenzene U ND ugh.
2,4,5-Trichlorophencl u ND ug/L .
2,.4,6-Trichlorophencl U ND ug/l :
2.4-Dichlorophenol - U ND ngL .
2,4-Dimethy!phenol u KD ug/L i
2.4-Dinfrophenol U ND ug/L .
2,4-Dinitrotoluere u ND ug/lL
-- 2,6-Dinitrotofvene U ND ug/L '
2-Chlcronaphthalene U XD ug/L
2-Chlarophencl u - ND ng/L '
2-Methyl-8,6-digirogheno! v ND . ug/l I
2-Methylnaphthalene 13 ND v/l :
2-Nitropheno! U ND ug/L. :



Workorder:  G7608
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Parmmame

Semi-Volatiles-G C/MS Faderal
Batch 204261

3,3 -Dichlorobenzidine
4-Bromophenylphenylsther
4-Chioro-3-methylphenol
4¢-Chioroaniline
4-Chlorophenylphenylether
4-Nitropheno!
Acenaphihene
Acenaphthylene
Anthracene
Benzo{n)anthracene
Benze(a)pyrens
Benzo(b)fluorantheng
Benzo(ghi)perylene

. Benzo(k)fuoranihene

Bulylbenzylphthalate
Carbazole

" Chryscne

Di-t-butylphthelate

Di-n-octylphibalate
Dibenzo{a,bjanthracens

" Dibenzofran

Diethylphthalate

" Dimethylphihalaie

Diphenylamine
Fluoranthene

Flugrene
Hexachlorobenzens
Rexachlorabrtediene
Hexachlorocyclopentadiene
Hexachlorocthans .
Indenc(l,2,3cd)pyrens -
Isophorone .

N-Niwosodipropylamine

-Naphthaiens

Mitrobenzene
Pentachlorophenal

Phenantbrene
FPhenol

" Pyrene

bis(2-Chlorosthoxy)methans
bis{2-Chloroethyl) ather
bis(2-Chloroisopropylether
bis{2-EihylhexyDphthalate
m,p-Cresols

m-Nitroaniline

o0-Cresol

o-Nilroaniline
p-Nitroaniline

Range Anist __ Date Time

C'-'C'JC:C!C:‘C'.C:QCCGQ‘CCC!C‘!:'CC:C!C.'C.‘C.'C'.CSCGCCGGGCCGC.CGECC.CCCGC‘.CC

BEEEE5535505853855545505352455458535353553638385%

Tais_RFD% _ REC%

ug/L.
wg/l
ug/L
ug/l.
ug/l
ug/l.
ugll
ug/lL
ug/L.
ug/l
ug/l.
ug/L
ng/lL.
ug/L
ug/L.
ugid,
ug/L.
/L.
ugil,
ug/l.
ug/L.
ug/L.
ug/L
up/L.
ug/L
u/L
ug/L
/L
ug/L
ug/L.
ag/L,
ug/L
ng/L
ug/L
we'l
ug/L
ug/ll
ugiL.
ugl
ug/L
ug/L
. ugl
ng/L
ug/L
ug/L,
ug/L,
ug/L.
ng/L
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‘ QC Summary ' |

Workm-der: 67603 R E ! Page 3of 4
Barmmane - NOM_ Sample Quad QC _ Units RFD% REC%  Tamps Aulst  Date Time

Semi-Volatiles- GC/MS Federal : _ :

Bateh 204261 . ‘.
**2,4.6-Tribromophenol ' 200 - 69.1 ug/L C 65 (2T%-126%)
**2-Fluorobipheny} - 50.8 173 ug/l, - W G2%-100%)
42 Fluorephenol 100 . 418 g/l B (13%T73%)
*«Nitrobenzene-d5 : . 500 431 ug/L 8  (33%-107%)
**Phenol-d5 . . 106 ’ . ns ugl . A 14%-66%)
**p-Tophenyl-die | 50.0 : 424 ug/l. 8 (36%-130%)

n QCI700307306 67508005 MS . - . — '

' 1,2,4-Trichlorobenzens M U ND : 802 ugl. 30 (44%-100%) 09/30/02 17:45
14-Dichlorobenzene - w0 U D T 740 ng/L 74 48%-95%)
24,5-Trichlorophenol - - R ND 152 gL i
24,6 Trichlorophens! ) 200 U ND 153 ug/L . 77
24-Dinitrotelucne Clooe w ND 835 upll, 8 d8%-120%)
2-Chloraphenol ’ . 200 - U ND 139 ug’L 70 (326-08%)
4-Chloro-3-methylphenol 200 U ND ] ug/L : 8 @0%-107%)
4-Nitrophenol . o v © ND 101 ugl, 50 {16%-76%)

. Acsmiphthens - oy ND 246 ug/L 8B (B-127%)

Hexachlorobenzene W u - XD 0.0 ugl 80

" Bexachlorobutadiens 00 0 . ND =1 gL e

i Hexachloraethane e U 'ND 70 - gl o

; ' N-Nitrosodipropylamine W v - wNp 885 g/ 89 (44%-119%)
. Nitrobenzene 0 U - W 30.5 ug/L 8

Pesttachiorophenol _ 20 U ND 156 - wgh, CT5 (34%-104%)

Pheuol : 0 U ND 85.8 uglL $B (15%-70%)

Pyrene W u ‘KD 87.0 up/L, 87 (29%-142%)

m,p-Cresols T 200 11} ND 146 ug/L 73 : -

o-Cresal 00 U Np 143 ug/L 74
**2.4.6-Tribromophenot 200 625 156 ugll B (27%-126%)
**2-Fluorobiphenyl 100 324 723 ng/l T2 (32%-109%)
**2 Fluorophenal .~ . 20 346 163 ug. 57 (13%-7%)
*+Nitrobenzene-d5. 100 M5 . 726 ugLL 3 E3%-107%)

- *Phenolds . . 200 - 24 827 g/ A (4%66%)

**p-Terpbenyl-dld . 00 - © 334 717 ug/L 72 (36%-130%)
' QCI200307307 67508005 - MSD ,

1,24 Trichlorobenzene 100 y ND g1.0 ug/L, 8 87 {0%6-20) 05730402 18:06

L4-Dichlorobenzene : Lo U - ND 822 wl 1 B2 (0%-20%6)
- 24,5-Trichlorophenal - 200 U ND 168 gl 10 84

2,4.6-Trichlarophenal - 00 U ND 159 wk 4 74

24-Dinitrowoluene - . 0 'y Np 95.3 ug/lL 7 95 (0%-16%)

2-Chlorophenot 200 U ND 152 ug/L 8 6 (0%25%)

4-Chloro-3-mathyIphenoi 200 U ND 184 ng/L 8 52 (0%-259)

4-Nifrophenol _ o200 .y ND 116 wl i1 58 ) (0%-23%)

Acenaphthenc ] oo U ND 91.7 ug/L 8 2 (0%-2%)

Hexachlorobeazene Co 100 4] kD 86.0 ug/L 7 - 86

Hexachlorobntadiene W U XD 85.3 ugl. "~ 8 %

Bexachloroethans ' 100 o ND 838 ugl. . § % .

N-Nimrosodipropylamin 0y - ND #2.1 vgl . 4 2 (0%-20%)

Niirobenzene ' . w0 U ND 864 ugd, T 86 .

Pentachlorophenol : 200 U ND 156 ug/L 4 18 (OB-17%)

]
v



Workorder: 67608

QC Summary -

Page 40of 4

-

Unis_ RPD% _ REC%

Parmname NOM ___Sampk Qual QC . _Rooge Anlst  Date Time

Semi-Volatiles-GC/MS Pederal :

Batch 204261 _

Pacool 200 U, ND 91.9 gL 7 46 (6%-20%)

Pyrens 100 u ND . %0.1 wl 13 $0 . (0%-30%)

m,p-Cresols 200 U ND - 156 ug'L 7 78

o-Cresol S zm U ND 159 ug/L 7 80
**2,4,6-Tribromophenol 200 625 : 171 wg/L 88 (27%-126%)
*+2-Fluorchiphenyl 100 24 - 716 ug/L 78 (32%-109%)
*#2-Fluorophenol 200 344 - 19 g/l 3B (3% 1%
**Nivobenzens-d5 .. 100 Hs 713 ug/L T (33%-107%)
**Phenol-d5 200 - 234 . B89 ug/L 45 {14%-66%)
**p-Terphenyl-d14 100 - 334 76.3 ug/L % (35%-130%)

Nates: ’ '

RER is caleulated at the 95% confidence level (2-sigma).

The Qualifiers in this report are defined as follows:

*
x

Holding time was exceeded

.Q

XMxame-mm

five times (5X) the contract required detecrion limit (RL)

the  RL i5 used [0 evaluate the DUP result.
For PS5, PSD, and SDILT results, the values listed are the measured amounts, ot final concentrations.

Estimated vaiue, tho analyte concentration fell abave the effective MDL and below the effective POL

The response between the confimation column and the primary columu is >40%D X
* The analyte was analyzed for but not detected below this concentration. For Organic and [norgavic analytes the result is less than the effoctive MDL. 1

Presumptive evidence that the analyre is eot present. Please sté narrative for further information.
Presumptive evidence thal the analyte is not present. Please see narrative for further inframation.
Uncertain identification for gamma spectroscopy.

*  Recovery or %RPD not within acceptance limits and/or spike amount not compatible with the sample or the duplicaie RPD's are not spplicable where €
Indicates analyte is a surrogasm compound. ! .
The analyte was fouad in the blank above the cffective MDL.

IN/A, indicates that spike recovery limits do not apply when sample conceniration excesds pike cont. by a factor of ¢ oF more.
~The Relative Percest Difference (RPD) cbtaisted from the sample duplicatz {DUP) is evaluated against the aceeptence criteria when the sample is greater than

.Inca.sqa where either the sample or duplicate value is less th.m'SXﬂzeRL, & control limit of +/-

Where the analylical method has been performed vader NELAP certification, the anafysis has met all of the
requiremnents of the NELAC standard unless- qualified on the QC Summary,
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- HPLC Narrative
" Sandia National Labs (SNLS)
SDG 67601 '

.

Method/Analysis Information

Nitroaromatics and Nitramines by High Performance Liguid

Procedure: ‘Chromatography (HFLC)
Analytical Method: ~ SW846 8330 ‘
Prep Method: SWE46 8330 PREP
Analytical Batch 204142

Number: -
Prep Batch Number: 204140 o |

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
8330: . '

Sample ID B Client ID
67601013 . 059813-002
67601014 . - 059814-002 -
67601015  059815-002
67601016 " 059816-002
67601017 - 059917-002
67601018 059918-002
| 67601019 059919-002
67601020 059920-002
67601021 059921-002
67601022 059922-002
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67601023 - 059923002
67601024 . 059924-002 !
1200306979 | XBIKOI (Blank)

1200306980 XBLK01LCS (Laboratory Conl:ro] Sa.mple)

System Configuration
The laboratory utilizes a high performanbe jiquid chromatography (HPLC) instrument

_configuration for explosives analyses. The chromatographic hardware system consists of an HP

Model 1050 HPLC or HP Model 1100 HPLC with programmable gradient pumping and a 100 u}
loop injector for the primery system and a 100 ul loop injector for the confirmation system. The
HPLC 1050 is coupled to a HP Model G1306A Diode Array UV detector, andithe HPLC 1100 is
coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the

following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254 nm; 5) 264 nm,

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

- of HPLLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system isidentified as

HPLC #3, or hplee in the raw data pnntouts The HP 1100 HPLC has a Columin Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns.

Chromatographic separation of nitroaromatic and nitcamine bomponcnts is accomplished through

analysis on the following reversed phase columns:

HP: Hypersil BDS-C18, 250 mm x 4 mm O.D. containing 5 nm particle size.

Confinmation of nitroaromatic and nitramine components, 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 L D

The pnmary column is used for quanutatwn while the conﬁnnanon column is, for quahtatwe
purposes only.

Pregaration!Ana!y_t_ical Method Verification

Procedures for preparation, analysis, and reporting of analytical data are documented by General
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP).
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Calibration Information

Tnitial Calibration ,
All initial calibration requirements hav: been met for this SDG.

cCcv Requirements -

All calibration verification st&ndard(s) (CVS, ICV or CCV)requlrements have been met for this
SDG.

Quality Cuntrol'gﬂgz Information

Surrogate Recoveries
All the surrogate recoveries were w1thm the established acccptanoe criteria for this SDG

Blank Acceptance
The blank(s) ana] yzed w:th this SDG met the established acceplance criteria.

LCS Recovery Statement

~ All the LCS spike recnvenes were iv:thm the established acceptance hmlts

QC Sample Desngnation
A matrix spike was performed on a client sample in SDG 67473.

MS Recovery Statement '
Ali the matrix spike recoveries were within the established acceptance limits.

MSD Recovery Statement

_ The matrix spike duplicate recoveries were wﬁhm the established acceptance limits.

MS!MSD RPD Statement
The relative percent differences’ (RPD} between the MS and MSD were within ﬂle required

acceptance Hmits.
Technical Information

Hnldm & Time Specifications
All samples in this SDG met the specified holdmg time mqmrements GEL assigns holding times

based on the associated methodology that assigns the date and time from sample collection or
sample receipt. Those holding times expressed in hours are calculated in the Alphal.LIMS system.
Those holding tites expressed as days expire at midnight on the day of expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.
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" Reviewer: W 777% Date:_ =~ Glrsoe.

" Sample Dilutions : o

None of the samples in this SDG required dilutions.

M_Lsse__fﬂillieous Information

Nonconformance (NCR) Documentation
No nonconformance report (NCR) has been generated for this SDG.

Manual Integrations
Some initial calibration standards, continuing calibration standatds, andfor samples required

manual integrations due to software limitations..

‘ Additional Comments
The Form 8 uses the retenfion time of the surrogate 4s'a measure of how class the retention time

- ‘of the samples and QC are {o a standard component. The Instrurment Blank does not contain the

surwopate.

- The samples were conccntratcd pnar to analyms to achieve the required detection limit.

Confirmation analysis was pexfonned on sore of the samples in this batch. The valoes reported
are from the primary analysis. The confirmation analysis is used for qualitative purposes only.

The following analytes coelute on the cyano column: a.) 2.4,6-Trinitrotoluene,

2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Tinitrotoluene and 1,3-Dinitrobenzene ¢.)
m-Nitrotoluene, p-Nitroioluene and o-Nitrotolusne. As a result some of these analytes may be
flagged with a P qualifier. The coelution from the cyano colwmn should be copsidered and the

' va]ues as suspcct to the samplc.

| Cert[ficatlon Statement

* Where thc_anélytical ‘method has been performed uﬁder NELAP certification, the analysis has

- met all of the reqwrcments of the NELAC standard unless otherwise noted inthe analytical case

narrative. -

Review Vahdatwn

GEL requires all analytical data to be vcnﬁed bya quahﬁed data validator, I addition, all data
designated for CLP or CLP-like packaging will receive a third Jevel validation upon complc-:u on
of the data package.
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Client : Sandia National Labaratories Report Date: Qctober 3%, 2002
I | 4
MS0756
, P.O. Box 5300
' Albneueryue, New Mexico '
! Confact: = Pamela M. Prissant .
Workorders 67601 l
. Panpmame NOM Saole Qual  _QC  Units RPD% REC% _ Ramge Aukst  Date Time
! HFLC Explosives Federal ' |
: Bawch 204142
QCI200506380  LCS '
1,3,5-Trinitrobenzene 00 832 ugikeg 04 (I70-124%) AW 1(/03/02 12:4D
2,4,6-Trinitratolucne BOG 828 ug/kp 14 (30%-120%)
2,4-Dinitrolotuens £0G BI2 ng/kg 101 (%-122%)
2,6-Dinitrotoluene 800 B99 upficg N2 (14%-121%)
2-Amino-4, 6-Ginitrgioluens - 800 B62 vaky 108 (B1%-125%)
4 Amino-2.6-dinirowluene 300 8%  ugfkg 09 (9%-123%)
HAMX 800 890 ugrkg 11 ($4%-1531%)
Nitrobenzene 500 775 ugkE 97 (I5%-125%)
RDX 800 863 uglkgy 108 (50%-123%)
Tetry) 300 836  ughg 105 (65%-124%)
m-Dinitroberzens 200 12 ng/ky 102 (J7%-124%)
m-Nitrowluens 800 ™M ugke %6 (TT%-117%)
o-Nifrotoluene 80O 771 ug/kg %6 [15%-119%)
‘ p-iNigoioluene 800 786 uglkp 98 (76%-121%)
. T en [ Z-dinitrobenzene 400 351 ugiks 88 (71%-118%)
QUI200306979  MB }
1,3,5-Frinirobenzene U ND ugileg 10032 03:27
2,4,6-Trinitrotolazne U ND ugkg
2 4-Dinitroiciuenz v ND ug/kg
2,6-Dimitrotolucas u ND gy .
2-Aming-46-dnirotoliens U ND ugkg !
4-Aming-Z 6-dinitrololnene U NI up/kg
MK U MND ugke
Nitrobznzens u ND ug/kg
RDX u ND uz/kg
\ Telryl U ND oghg
i m-Dinitrobenzene u ND uglg
w-Nitrotoluene U ND ughkg
o-Nitraloluene u WD ug/ky ,
p-Nitrotoleens v ND ug/kg [
*%) 2-gmitrobeazene 400 383 ughkg %  (71%-118%)
QCi 200306981 67473007 M5 i .
1,3,5-Trinitrcbenzene 800 U ND 840 o'kg 105 (66%-133%) 10/03/02 04:52
2,48-Trinitrotabiens 80O U ND 858 ugkg 107 ({T7%-132%)
2,4-Dinitroinluene s U ND 512 uzkg 101 {61%-134%)
2,5-Dinitrotoluene 300 U ND 863 ug/kg 108 (F0%-121%)
! Z-Amino-4,6-dinitrotolvene B0 U ND 820 vghkg 103 (79%-124%)
4-Aning-2,§-dinitrotoluens B0 U ND 672 ugrkg 84 (71%-120%)
HMX 800 U ND 70 uglkg e (5%-138%)
Nitrobeuzens §00 U ND. 776 ugfkg 97  (72%-120%)
{ RDX 80 U ND 793 og/kg 99  (61%-136%)
i Tetryt 80 U ND 713 ug/ke 8 (65%-135%)

QC Summary




OC Summary ,

Workorder: 7601 . ' Page Zal 2
Pummame T NOM Sample Qual __OC _ Units RPD% REC% , Range Acnlst  Date Time
HPLC Explasives Federal 1
Bach 204142 o L
ru-DHaitrobenzenc 800 U ND 849 kg 106 (7S%-125%)
m-Nitrotolpena B0 U ND 301 ugkg 100 (73B-116%)
o-Ritrotolueae 500 U ND 785 uglkg 98 (68%-122%)
p-Nitroroluens 800 U ND 807 ogikp 181 (67%-125%)

*¥], 2-dinitrobenzene ] 400 81 386 ugkg 9%  (T1%-118%)

QCI200306982 57473007 MSD :
1.3.5-Trinitrobonzene B0 U ND 810 ke 4 101 0%-20%) 1020302 0534
2,4,6-Trinitrotolucae B0 U ND 528 uglke 3 104 {0%-20%)
2.4-Dinitrotoluzne s0 U ND ™ ukeg 4 97 (0%-24%)
2,6-Dinitrotoluzne 308 U ND 208 wghkeg 7 101 O%21R
2-Amino-4,6-dinifmomluene  Bw U ND 808 vgikg 1 10F | (0%-20%)
4-Aming-2,6-dinitrotoluens 800 U ND 803 uglkg I8 100 ' (0%-20%)
HMX 500 U ND 335 whke 4 103 (0%-33%)
Nitrobezeng B0 U ND 741 upkg 5 93 0R21%)
RDX g0 U ND 790 gy o o ©%-35%)
Tewry! g U ND 60 ugkg 11 30 (0%-3094)
m-Dintrobenzene g0 U - ND 814 nghg 4 102 ((%-23%)
m-Nitrowluene - 800 U ND 751 ugfke 6 94 1 (0%-209%)
o-Nitrotohicas : B2 U ND 752 ugikg 4 9 (0%-23%)
‘_pﬂimﬂuene g0 U NI 262 ugkp 6 95 ! (0%-22%) ,
. 1,2-ginilrobenzens 400 351 380 nglkg 95 (F1%-LIE®) )

.l

Notes:
RER ig calculated of the 5% confidence level (2-sigma). ) '
The Qualifiers in this report are defiaed a follows: !

*  Recovery or HRPD not within aceeptanes limits and/or spike amonnt not compatible with the sample or the duphcah: EPD's are nol gpplicable whers 1
Indicates analyse is a snmogate compouand. o

The analyle was found in the blank pbove the effective MDL. )

Eolding nme was exczaded

Estimated value, the analyie concentration fell above the effective MDL. and below the effective PQL

The responss between the confirmation cojemn and the primary column is >40%D

The analyte was anafyzed for but not deteeled below this concenirativa. For Organic and Inorganic analytes Iheres.ﬂus loss than the effective MDL. 1
FPresumptive evidence that the analyie is nol prosent. Please see marrative for further information.

Presumptive evidence that the snalyts is not pressnt. Plesse see namative for fsther infremation,

Uncertain idenfification for gamma spectroscopy,

+
*

KOO W

N/A indicates that spike recovery limits do not apply when sample concentration axceeds spike cone. by a factor of 4 or more.
» The Relalive Percent Diffecence (RPD) obtained from the sarple duplicate (DUP) is evaluated agaiost the acceptence criteria when the gample is greater than
Tive times (5X) the contract required detaction limit (RL). In cases where eithsr ihe sampie or duplicate value is Jess than 5x the RL, a control lipit of +/-

the RL is used 1o cvaluate the DUP result.
For P§, PSD, and SDILT results, the values Iistzd are the measured amotnts, not final coucentratipns,

Where the analytical method has been performed under NELAP certification, the analvsis has met all of the
requirements of the MELAC standard unless qualified on the QC Summary. ;



HPLC Narrative
Sandia National Labs (SNLS)
SDG 67601-1

Methodenalgsis Information

- Nitroaromatics and Nitramines by High Performance Liguid

Ifrocedurez Chromatography (HPLC) -
Analytical Method: ~ SW846 8330
PropMethod: ~ SW846.8330 PREP

"Analytical Batch 204151

Number:

| PrepBatchNumbcr: .204149

Sample Analysis
The following samples were analyzed us_iﬁg the analytical protocol as established in SWg46

© 8330: .

- Sample ID ClientiD
67608007 . 059856-004
1200307003 . XBLKO1 (Blank)
1200307004 . - XBLKO1 LCS (Laboratory Control Sample)
1200307005 ©  059856-004MS (Matrix Spike)
System Configuration

The Taboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Model 1050 HPLC or HP Model 1100 HPLC with programmasble gradiert pumping and a 160 ul

" laop injectar for the primary system and a 100 ul ioop injector for the confirmation system. The

HPLC 1050 is coupled to a HP Model G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the
following five wavelengths: 1) 214 nm; 2) 224 nm; 3} 235 nm; 4) 254 nm; 5) 264 nm.

Page1of 4



The primary HPLC system is usually identified with either a designation-of HPLC #2, or hplch
in the raw data printouts. The confirmation HPLC system is usually identified with a designation
of HPLC #1, cr hpica in the raw data printouts. The HP :100 HPLC system is identified as
HPLC #3, or hplce in the raw deta printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confimnation analysis.

Chromatographie 4Columns

Chmmatog,:raphic separation of nitroaromatic and nitramine components is .accohlplished through
znalysis on the followmg reversed phase columns:

HP: Hypersil BDS-C 18, 250 mm x4 mm oD. conta:mng Sum paruclc sme

Confirmation of 1 nltroaromatxc and nitramine components, initially identified on one of the above

. columns, is accomphshed through analysis on the following cofumn:

© PH: Develosil CN-UG5-5, '250 mm x 4.6 mm LD,

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

Preparation/Analytical Method Verification

Procedures for preparation, anélysis, and reporting of analytical data are documented by General
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP)

Catibration ]nformatlon

) Imtlal Cﬂibraﬁun

All initial calibration requirements have been met for this SDG.

CCVY quu:remenis _ :
All calibration verification standard(s) (CVS ICV or CCV)requirements have been met for this

SDG.

" Quality Centrol {QC) Information

Surrogate Recoveries

~ All the surrogate recoveries were wrthm the established acceptance criteria for this SDG

Blank Acceptance '
The blank(s) analyzed with this SDG met the estabhshcd acceptance criteria.
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LCS Recovery Statement
The LCS failed to meet acoeptance criteria. There was not enough sample left to perfonn a

reextracton. Please sce nonconformance report 5220.

QC Sainple Designation
The following sample analyzed with this SDG was chosen for matrix Sp]ke analysis:

67608007 (059856-004).

MS Recovery Statement : '
One or more of the required spiking analytes were not within the acceptance limits in the matrix

spike (MS)

MSD Recovery Statement
There was only enough sample prnwded for one matrix spike.

Technical Information

Holding Time Spéciﬁcaﬁoils '

Al samples in this SDG met the specified holding time requirements. GEL assigns holding times

based on the associated methodology that assigns the date and time from sample collection or
sample receipt. Those holding times expressed in hours are calculated in the AlphalLIMS system.

Those holding times expressed as days expire at midnight on the day of expuauon

Preparation/Analytical Method Verification
All proc edurcs were performed as stated in the SOP.

Sample Dxlutions

" Naone of the samples in this SDG reqmred dilutions.

_ Miscellaneous Information

Nonconformance (NCR) Documentation
Nonconformance report 5220 was generated for this SDG.

The LCS failed to meet acceptance criteria. There was not enough sample left to perform a
reextraction. Please see nonconformance report 5220.

Manual Integration

Some initial calibration standards, continuing calibration standards, and/or samples required
manual integrations due to software lnitations.
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Additional Comments '
The Form 8 uses the retention time of the surrogate as a measure of how close the retention time

of the samples and QC are to a standard component. The Instrument Blank does not contain the
surrogate.

The sampIes were conccntraxed prior to analysis to achieve the required detection limit.

Confirmation analysns was performed on some of the samples in this batch.. The values reported
are from the pnmary analysxs The confirmation analysis is used for quahtanve purposes only.

The followmg analytes coelute on the cyanu column: a.) 2,4 G-Tnmu'oto]uene,

2.4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene c.)
m-Nitrotoluene, p-Nitrotoluene and o-Nitrotoluene. As a result some of these analytes may be
flagged with a P qualifier. The coelution from the cyano column should be considered and the

values as suspect to the sample.

Certification Statement

* Where the anélytical method has been performed under NELAP certification, the analysig has

met all of the requirements of the NELAC standard unless otherwise noted in the analytlcal case

- natratwc

Review Validation: |

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packagmg will receive a third levcl validation upon completion
of the data package. ‘

Reﬁeﬁer:MM@ Date:_/2/0 7/
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QC Summary
CHent : Samdia Natigna) Laboratorizs
MS-O756
P.O. Box 5800
Albuguergue, New Mesico
Contact: Pamela M. Prissand
Workorder:  £7608
Parmname KOM__ __ Ssmple Qual _ QC
HPLL Explosives Pedeeal
Batch 204051
QC1200307004 LS .
1,3,5-Trinitrobonzene 1.04 LIl
24 .6-Trinitrotoluene L04 L0
24-Dinilrotoluene - 104 0.866
2,6-Dinitrotoluens 1.04 0.767
2-Amino-4,6-dinitotolucne 1.04 116
4~Amino-2.4-dimitrololuens .04 1.04
HMX 1.04 1.0
Nitrobenzens 104 0.520
RDX. 1.04 1.4
Tetryl 104 Loz
w-Dinitrobenzens 1.04 0.760
m-Nitrotoloene 164 0.536
o-Nitmtoluenc 1.04 G537
p-Nitrotohrene : L.04 0.539
. *%1 2-dinfirohcnzene 0.519 0.388
QUL200307003 MB
1,3,3-Triniwrobenzens u KD
2.4.6-Trinjtrololuene o D
2 4-Dinitrotoluens U ND
2.6-Dinitrotoluens u ND
2-Aming-4,6-dinitrotolucne 3 NI
4-Amino-2,6-dinimowuens U - ND
BMX u ND
Nitrcbenzene 4] ND
RO U NI
Tewyl U ND
mDinitrobenzene U ND
m-Nitrotoluene 5] ND
o-Nitrewolucns 3} ND
p-Nitrotoluene U ND
*%7 2-dinitrobenzene 9.51% 0.348
QCI200307003 67605007 MS
1,3,5-Frinitrobenzane . 1.04 U ND 1.13
2.4,6-Triniooluens 504 u ND 1.14
2Z.4-Dimtroroluene 1.04 1§} "D 1.1%
2,6-Dinitrololuenc 1.04 u aD 1.12
2-Amino-4,6-diniveioluens 1.04 L i L7
4-Aming-2,6-dinitroioluene 1.04 U N [.11
HMX 1.04 u N 1.13
Nitrabenzene 104 9 ND 1.01
RDX : 104 u ND 110
Tesryl 1.04 u ND 1.32

.‘

Renort Date: October 7, 2002

Page Iof 2

Unils RPFD% __ REC%

Ronpe  Amist Date Time

ug/L
ug/L.
uglL
ugL

ug/L
gL
v/l

ug/L.
ug/L
ug/L.
g/l
ug/L.

upfl.
ug/L
ug/L

ugl.
ug'l
ug/L
ugdl
ug/l.
ug/L
ug/lL

ug/L.
ugL.

ug/L.

uple
ug/L
uzfL.
uz/L
ug/L
g/l
uglL
ug/L

107

106
83
T4

112#

100

104
50
1o

73*
52*
52+
524
75

67

108
110
106
108
113
197
108

106
127+

(84%-110%) JLW 093002 15:1
(85%-110%)
(78%-110%}
(79%-110%)
(77%-110%)
(59%-110%)
(R6%-110%)
(63%-110%)
(T6%-110%}
{77%-110%)
(76%-110%,)
(73%-110%)
(69%-110%)
£73%-110%)
{59%-115%)

g Q0/30/02. 14:29

Ml

(39%-118%)

(62%-1219) CO/30/02 15:53
(56F-137%)
6P%-118%)
(63%-123%)
(60%-133%)
(50%-121%)
{66%-131%)
£61%-106%)
(52%-135%)
(52%-124%)



QC Summary

Workorder: 67608 . Page 20f 2

Paxmame U NOM 7 Ssple Owal  OC___ Units RPD% _ REC% ' Rampe Anst  Dute Tme

HPLC Explosives Fedoral

Bach 204151 .

m-Dinitrobenzene e U 110 ug/L 106 (64%~11T%)

m-Nhrotolusne 104 U ND 1.05 ug/L 101 (56%-129%)

o-Nilrotoluers L.04 u ND 1.07 ug/L 103 (5B%-122%)

g-Nitrotoluerne 104 U N 107 ag/L : 102 (65%-116%)
»*|,2-dinitrobenzenc 0.519 0488 0.525 ugl 101 (59%-118%)

Notes; ’

RER is caloslated o the 95% confidence lovel (2-sigma).
The Qualifiers in (his repost are defincd as follows:

E ]

*
*

Moo DY o~ oW

Recovesy or %RPD not within acceplance linits and/or spike mpount not compatible with the s:mplenrﬂmdnplmt: RPD¥s are not applicable where U
Indicates analyie is a storognte compound.

The anatylc was found in the blank abave the effective MDL.

Holding time was excesded
_Esimated value, the analyte copreniration Eell above the effective MDL and below the effecrive PQL

The response between the confirmalion colema and the primary cofume is >40%D ‘

The analyie was analyzed for but not detected below this concentiation. For Organic and Inorganic anatytes the result is less then the effective MDIL. ]
Presumpntve evidence that the anafyte is nol present. Please see namative for further information. '
Prosumplive evidence that the analyle is not present. Please sez namative for further infromation. '

 Uncertain identification for gamma speciroscopy.

M/A indicates thar sk Tecovery limits do net apply w hen sample concanlration exceeds spike cone. by a fuclor of 4 or more:
~ The Relative Percent Differeace (RFD) abiained froin die samgple daplicate (DUP) is evalusted against ihe accepience critedia when the sample i3 greater than

the

five 1imes (53X} the contracl requircd defection Iiniit (RL). In cases where cither the sample or daplicaie value {5 jess thanﬁx the RL, a conirol limit of 4~

RL is used 10 evaluate the DUP result.

For P§, PSD, and SDILT results, the valyes lisied arc 1ive measured amousts, not fing! concentratians. \

Whese the analytical methad has been performed under NELAP certification, the unalysis bas met all of the

requirements of the NELAC standard unless qualified on the QC Summary.



MethodlAnalgsis Information

’Prochum:

Aﬂalyﬁcal Method:

Prcﬁ Meghod: ‘ .
Analyuoal Batch Number:
Prep ﬁatch Number: . ‘
Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8082:

Sample ID
67601013
67601014
67601015
67601016
67601017
67601018
67601019
67601020
67601021
67601022
- 67601023
67601024
1200305887
1200305888

_ PCB Case Narrative
Sandia National Labs (SNLS)
SDG 67601

Polychlorinated Biphenyls by Method 8082
Sweds 8082 '
SW846 35508
203728

203727

 Clieat ID
059813-002
059814-002
059815-002
059816-002
~ 059917-002
059918-002
059919-002
059920-002
059921002
059922002
059923-002
059924002
PBLK0!(Method Blank)
- PBLKOILCS(Labaratory Controt Sample)

 SNLS SDG#67601 - PCB
Pagelof5



. ‘ . S 1200305889 059813-002MS(Matrix Spike)

1200305890 . 059813-002MSD(Matrix Spike Duplicate)
stteﬁz Configuration |
Ehron-;gt&grnphic Columns '

Column ID Colwmn Description

Lawgy  DB-5(5%-Pheny))-methylsiloxane 30m x 0.53mm x 1.5um
- DB-608 Darabond stationary phase* 30m x 0.53mm x 0.5um

T&W2 DB-S(S %-Phenyl)—methy[silomc' 30m x 0.32mm x 1.0um
- DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.51m

" DB-5(5%-Phenyl)-methylsiloxane 30m X 0.53mm x 1.5um .
J&W3  DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm x
. -0.5um . ]

jawa DB608 Durabond stationary phase® 30m % 0.53mm x .83um
: . DB-XLB* 30mx 0.53mm x 1.5um :

Jaws DB-XLB* 30mx 0.25mm x 0.25um
_ DB-17MS(50%-Phenyl)-methylsiloxane 3_0m % 0.25mm x 0.25um

. : TR DR-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um
. . DB-17MS(50%-Phenyl)-methylsiloxane 30m x C.25mm x 0.25um

rissyEg RxCLPesticides 30m x 0.25mm X 0.25um
~ Rex-CLPesticides 11 30m x-0.25mm x 0.20um

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

- Insiroment Coﬁﬁguratinn

. The samples seported in this SDG were analyzed on one or more of the following instrament systems.
Instrument systems are referenced in the raw data and individual form headers by the Instrument ID -

designations listed below. L ‘
Instrmonent ID . System Configuration ' (hrmﬁgtographic Column
ECDI - HP 6890 Series GC ECD/ECD | RESTEK
BED2 HP 6890 Series GCECD/ECD - RESTEK -
ECD3 HP 6890 Series GC ECD/ECD 3 RESTEK .
ECD4 HP 5890 Series IT Plus GC ECD/ECD T&WS
'ECDS . HP6890Seres GCECDECD - I&WS
ECD7 * HP 6890 Sertes GC ECD/BCD T&WS

SNLS SDG#67601. - PCB
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ECD8 - HP 6890 Series GC ECD/ECD - . RESTEK
tion/A nalytical Method Verification '

- Procedures for preparation, analysis, and reporting of analytical data are documented by General
Enginecring Laboratories, Inc. ( GEL) as Standard Operating Procedures (SOP).

Calibration Information

. Initial Calibration
All initial calibration reqmremcnts have been met for this SDG

CCy Rﬂqmrements
All calibration verification standard(s) (CVS, ICV or CCV) requirements have becn mat Tor this SDG.

Quality Control (QC) Information

Surrogate Recoveries

All the surrogate recaveries weze Within the established acceptance criteria for this SDG.
Blank Acceptance .

The blank(s) analyzed with: this .SDG met the established acceptance criteria.

LCS Recuvery Statement

The Laboratory Control Sample (LCS) sp:ke recoveries for this SDG were w:thm the established
acceptance limits. :

QC Sample Designation

The following sample was selccted for the PCB method QC:
Client Sample ID# Labcratogg Samg]e D%
059813002 67601013 ‘

The method QC induded a Matrix Spike (MS) and Matrix Spike Duplicate (MSD).

MS Recovery Staterment |

The matrix spike recoveries for this DG were within the established acceptance limits.

- MSD"Récover_v Statement

The matrix spike dup}icare recoveries f;J}‘ this SDG were within the established acceptance limits.
MS/MSD RPD Statement ‘ |

The reiative percent differences (RPD) bcmrcen each MS and MSD were within the requucd acceptance

SNLS SBG#67601 - PCB
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Timits.

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from
sample collection or sample receipt. Those holding times expressed in hours are calculated in the
Alphal IMS system. Those holding times expressed as days expire at midnight on the day of expiration,
All samples in this SDG met the specified holding time requirements. -

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP.

Sample Dilutions o

None of thiz samples in ﬂﬁs SDG were required dil_utién.

Sample Re-prep/Re-analysis . ' . |
‘None of the samples in this sample group were reprepped or 'reanalyzed.'
Miscellanepus Iﬁformation 3 v
Noncox_lformance (NCR) Dbcnmentaﬁot_u

No nonconformance reports (NCRs) have been generated for this SDG. |
Mhnual'lntegraf:ions . -

Certairﬁ‘standards and samples required manual integrations to corvectly position the baseline as set in the
calibration standard injections. If manual integrations are performed, copies of all manual integration
peak profiles will be incleded in the raw data section of this package.

Additional Comments

. The additicnal comments field is used to address special issues associated with each analysis, clarify
methad/contractual issues pertaining 1o the analysis and to list any report documents generated as a result
of sample analysis or review. The following additional comments were required for this sample set:

Aroclors quantitated on the raw data report by the Target data system do not necessarily represent posilive
arocior identification. In order for positive identification to be made, the aroclor must match in pattern
and retention time; as well as quantitate relatively close between the primary and confirmation columns,
as specified in SWE846 method 8000. When these conditions are not met, the aroclor is reported as a non-
detect on the data report. These situations will be noted on the raw data as DMP, representing "does not

match pattern”, ar DNC "dees not confirm”.

Certification Statement

* Where the analytical method has been performed under NELAP ceitification, the analysis has met all of
the requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

SNLS SDGH#67601 - PCB
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Review Validation:

GEL. requirss al] analytical data to be verified by a qualified dﬁi‘a validator. In addition, a1l data
designated for CLP or CLP-like packaging will receive a third level validation upon completion of the
data packape, : ,

The following data validator verified the information presented in this case narrative:
Jafid /. v .

——r - . ,
Reviewer: O,..f-—»——n-— &0 Date:

SNLS SDG#67601 - PCB
Page5of §



QC Summary

RER. is calcelated at the 959 confidence fove] (2-sigma).
The Qualifiers in this report are defined as fGIlcm'

]

Client : Sandia National Laborataries Reoort Dafc' Pag:li ?f’ ?m
MS-H756 |
P.0. Box 5800 i
Albuguergue, New Mexico '
Contact: Pameia M. Pulssant ,
‘Workorder: 67601 :
Parmname . NOM Sample Qual OC___ Units RPD% REC% | Ramge Anpht  Date Tmme
Somi-Volntiles-PCB Frderal - ' [
Batth 203728 ,
QC1206305888 LGS ]
Aroclor-1260 333 30.0 ug'ke 90  (48%-116%) GHiI 09/30/0209:56
*=Jcmx 6.67 5.08 vgkg 76 (31%-120%)
*¥Decachlorobiphenyl 6.67 568 . uwghs 85 (14%-115%)
QCI200305887  ME : '
Aroclor-1016 U ND ug’kg 08/30/02 09:44
Aroclor-1221 u ND ug'kg |
Aroofor-1232 T ND  ugkg '
Aroclor-1242 T i) ugkg :
Aroclor-1248 i ND  upke ;
Aroclor-1254 9] ND up/kg :
Arocfor-1260 u N . uglkg .
#»cmx 6.67 495 vgkg T4 (31%-120%) .
*Decachlorobiphenyl 6.67 556  uplkg. 83 (34%-115%)
QCIZ00305889 67601013 M5 . |
Aroclor-1260 333 7.80 35.1 nglkg 32 (36%134%) _ 09/30/02 1Q:2}
“icmx 6.67 4.76 ug/kg i {31%-120%4)
" **Diccachlorobiphenyl 667 521 ngike TR {34%-115%)
QCI200305830 67501013 MSD : )
Aroclar-1269% 333 788 373 ug'ke 89 [0%%6-30%} 00302 10:33
= 4emx, 6.67 4.83 ugfkg 73 | (31%-~120%)
“*Decachlorobiphenyl 6.67 541 wglke 81 (34%-115%)
Notes:

*  Recovery or %RPD not within acceptance hm:tsandlur s-p1ke amount noY compatible with the sample nrﬂze duplicate RPD's are not applicable where 8

»
*

Holding time was exceeded

HoMMaoghe-woo

Indicates analyts is a surepgate compound.
The analyts was found in the blank above the effective MDL.

" Estimated value, the analyte concentration fz1l above the effective MDL and below the effective PQL
The ragponse between the conﬁumnon column and the primary column is =40%D R
The analyts was anaiyzed {‘crlmtnotdc!ccﬂ:d below this concentration, For Organic and Inorgxaic anatytey the r%:uft i5 leas than the effective MDL. 1
Presumptive evidence thet the analyte Is not present. Please see nzmative for farther information.
Presumptive evidence that the analyte is not presest, Please sec narrative for fiuther infromation.
Uncerzain identification for gamma speciroscopy.-

v



OC Summary

Workerder: 67601 ) - PageZof 2

Parmunme TTTRoM ample Qual __OC___Uniti RPD% RECY  FHamgr Anlsi . Daiz Time

WA indicates that sp:ke recovery limits do not epply when smpIe conceniration exceeds spike conc. by a factorof 4 or more

~The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated apainst the acceptence cntcna when the sample is greater than
five titaes (5X) the contract required detection limit (RL). In cases where cither the sample or duplicate value Is less ﬂmn 5X the RL., a control limit of +/-

e RL is nsed to evaluate the DUP resolt. |
For P§, I’SD and SDILT results, the vafues listed are the measured amounts, not finel concentratiors.

Where the analytical method has been performed under NELAP certification, the analysis has met all of thc
requrrements of the NELAC standard unless quatified on the QC Suremary.



PCB Case Narrative

Sandia National Lahs (SNLS)
SDG# 67601-1

Method/Analysis Infﬁrmaﬁon .
Procedore: Polychlorinated Biphenyls by Method 5082
Analytical Metiod: | SW8463082
Prep Method: | SWE46 3'5‘100
Analytical Batch Number: 203726
Prep Batch Number: 203725
Sample Analysis | . _
The following samples were analyzed using the analytical protocol as established in SW846 8082:

Sample ID Client ID

67608006 . 059856-003

1200305883 . PBLKO1(Method Blank) - _

1200305884 PBLEOILCS(Laboratory Contral Sample)
Svstem Configuration . : .
Chromatographic Columns .

Column ID - Colurmn Description

Jawi  DB-S(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1S
DB-608 Durabond stationary phase* 30m x 0. 53mm x 0.5um

1872 DB-5(5%-Phenyl)-methylsiloxane 3Gmx 0.32mm x 1.0um
DB-1701 Durabond stationary phase™ 30m x (.32mm x 0.5um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um
J&W3 DB-1701(14% Cyanopropylphenyl)-methylsdoxana 30m x ¢.53mm x
0.5um

DB-508 Burabond stationary phase* SOmx D.531mnx B3um -

J&W4  DBX1B* 30m x 0.53mm x 1.5um

RWS DB-XLB* 30m x 0.25mm x 0.25um -
DB-17MS{50%-Phanyl}-methylsiloxane 30m x Q. 25mm x 0.25um

SNLS SDG267601-1-PCB
‘Pagelof4



— DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um
* DB-17MS(50%Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

RESTEK Rix-CLPesticides 30m x 0.25mm x 0.25um
: Rix-CLPesticides I 30mx 0.25mm x 0.20um

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

Instrument Conﬁguralmn

The samples reported in this SDG were analyzed on one or more of the following instrument systems.
Instrument systems are referenced in the raw data and individual form headers by the Instrument ID

designations listed betow.

Instroment ID Systenn Configuration o C_hromqtogmphic Celumn
BCDI HP 6890 Series GCECD/ECD | . RESTEK
ECD2 _ HP 6890 Series GC ECD/ECD  RESTEK
ECD3 _ HP 6390 Series GCECDECD RESTEK

ECD4 HP 5890 Series H Plus GC ECD/ECD T IawWs
ECDS TP 6890 Sexies GC ECD/ECD I&WS
ECD7 . HP 6890 Series GC ECD/ECD - I&WS
ECDS HP 6890 Series GC ECD/ECD . RESTEK

PremalmnlAnalm'cal Method Verification

Procedures for preparation, analysis and reporting of analyucai data are documented by General
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOF). -

Calibration Information

Initial Calibration _

All initial calibration requirements have been met for this SDG.

CVS Requirements _ _ :

All calibration verification standard(s) (CVS, ICV or CCV) requirements have been met for this SDG.
Quality Cq')ntrol QC) Information |

Surrogate Recoveries

Al the surrbgate recoveries were within the established acceptance criteria for this SDG.

Blank Acceptance
- The blank(s) analyzed with this SDG met the estzblished acceplance criteria.
SNLS SDG#67601-1- PCB
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LCS Recovery Statement _
The Laberatory Control Sample (LCS) spike recoveries for this SDG were within the estabhshcd
acceptance limits. . )

QC Sample Dosignahou

The MS and MSD were analyzed on a sample contamed in anoth,er SNLS SDG (6'7554)

MSD Recovery Statement '

The matrix spike duplicate recoveries for this SDG were within the established acceptance lmnts

MS/MSD RPD Statement

The relative percent differences (RPD) between each MS and MSD were within the required acceptance
limits. . )

Technical Informntion
Holding Time Specifications

GEL assigns holding times based on the associated meﬂmdo]ogy, which assigns the date and time from
sample collection or sample receipt. Those holding times expressed in hours are calculated in the
Alphal.LIMS system. Those holding times expressed as days expire at midnight on the day of expiration.
All samples in this SDG met the specified holding time requirements.

Preparation/Analyiical Method Verification
All procedures were performed as stated in the SOP. All sarples underwent sulfur cleanup procedure

Sample Dilutions )

Nong of the samples in this SDG was required dilution.

Sample Re-prep/Re-analysis

None of the samples in this sample group were mprepped or reanalyzed

Miscellaneous Informaﬁan

Nonconformance (NCR) Documentation

No nonconformance reports (NCRs) have been gencrated for this SDG.

Manual Integrations

Certain standards and samples required manual integrations to correctly position the baseline as set in the "
calibration standard injections. If manual] integrations are performed, copies of all manual integration
peak profiles will be included in the raw data section of this package.

Additional Comments ;
The additional comments field is used to address special issues associated with each analysis, clarify
' SNLS SDG¥67601-1- PCB |
 Pagedotd



method/contractual issues pertaining to the ahalysis and to list any repoﬁ documents generated as a result
of sample analysis or review. The following additional comments were required for this sample set:

Aroclors guantitated on the raw data report by the Target data system do not necessarily represent positive
aroclor identification. In order for positive identification to be made, the aroclor must match in pattern
and retention time; as well as quantitate relatively close between the primary and confirmation columns,
as specified in SW846 method 8000. When these conditions are nat met, the aroclor is reported as a non-
detect on the data report. These situations will be noted on the raw data as DMP, representing "does nat
match pattern”, or DNC "does not confirm”. .

Certification Statement

* Where the analytical method has been performed under NELAP ccrtiﬁcatidn, the analysis has met all of
the requirements of the NELAC standard unless otherwise noted in the analytical case narrative. -~

 Review Validation:

GEL requires all analytical data to-be verified by ﬁ quahﬁed data validator, Tn addition, ail data
designated for CLP or CLP-like packagmg will receive a third Ieve] validation upon completion of the
data package. »

The following data validator verified the information presented in this case narrative:

Reviewer: ‘\;:w; Cac —_ Date: (e/rd ﬁ"' "

SNLS SDG#67601-1- PCB
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Chenf : Sandia Naticnnl Laboratories

MB-0756
P.O. Box 5500

Albaquerque, New Mexico

Contact: Pamsela M. Paissant

Warkorder: 67608

QC Summary

Report Date: October 16, 2002
| Pape 10f 2

RER is caleulated at the 95% confidence level (2-sigma).
The Qualifiers in (his reporl are defined as follows:

Farnmame NOM Sample Qual _QC Uoitt RPD%_ REC% . Ranpe Anist Date Time
Semi-Volatiles-PCB Federal ‘ !
Baich 2037126
Q1200305884  LCS
Aroclor-1260 100 0.850 ug/L. 86  (4T%-131%) GHI1 G%/25/02 15:40
ot 0.200 0.150 ug/lL, 75 (J4%-116%)
**Decachiorobighenyl §.200 0.153 ug/L. 76 (21%-122%)
QC1200303833 MB
Arocior-1016 i ND ve/L 1 0925702 15:28
Axoclor-1221 u ND ug/L. -
Aroclor-1232 U ND ug/l
Argclor-1242 U ND ug/L,
Arcclor-1348 U ND ugfl,
Argolor-1254 g ND ugp'l,
Arocler-126D u ND ugfl. :
¥ 4omx 0.200 0.142 ug/l. 71 (34%-116%)
**Drecachlorobiphenyl 0.200 0.158 ugl. 78 Q1%-122%)
. QCL200305885 67354002 MS
s Aroclor-1260 100 ND 0450 ogfl. 48  Q1%N3%) 09725/02 16:04
*eron 0.200 0.121 B A B8 ugfl. 56  (34%-116%)
*“*Decachlorobiphenyl 0.200 0.0572 0.064 v/l 32 (21%-122%)
QCI200305886 67554002 MSD .
Aroclor-1260 1.0¢ ND - 0520 ng/L 52 (0%-30%) 09/25/02 16:16
R4 0.200 0.121 0.121 ug/l 6l (34%-116%)
**Decachlarobiphenyl 0,200 .0572 0.0664 ug/L 33 QI%10%)
Notes:

*  Recovery or %GRPD pot wilhin zcceptance Hmits sud/or spike amouu: nal compatible with the swnople or the duplicam RPD¥y are not applicable where 1)

*
*

Holding times was exceaded

MMM amYn @

Indicates analyte is a surrogate compound.
The analyte was found in the blagk above the cffective MDL.

Estinated value, the anatyie concentration fell above (he effective MDL aod belos the effective PQL

The response between the confivmation column and the primary coloma is >40%0
The analyte was maslyzed for but not detected below this concentration. For Organie and Inorganic analytes the rcsult is less than the effective MDL. 1

Presumpiive evidence that the analyte is not preseat. Please see pamative for furher information.
Presumptive evidence that the analyts is nof preseat. Please see narrative for further infromation.
Unceriain identification for gamma spectroscopy.



QC Summary .
Workorder:  £7608 : Page 2of 2

Parmneme NOM _Sample  Qual Qc Upits RED% REC% Range Anlst Date Tiwe
N/A indicates that spike recovery limits donot apply when sample concentration excgeds spike cont. by a factor of 4 or more.
* The Relative Percent Differeace (RPD) obtained frmm the sample duplicate (DUP) is evalualed againgt the accepience criteria when the saxople is greater than
five times (SX) tbe contract required detection limit (RLY. In cases where either the sample ar duplicate value is less than)5X the RL., & control limit of 4/-
the - RL js used lo cvaluate the DUP result.
For PS, PSD), and SDILT results, the valves listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the ;
requirements of the NELAC standard unless qualified on the QC Spmmary. ,



. ' Inorganic Case Narrative for
. ' . - Sandia Natlonal Lahoratory

SDG# 67601
Sample Ang'_g
The following samples were prepared and analmd using the methods referenced i the

“Method/Analysis Information™ section of this parrative:

Sample ID ClientID
67601013 059813002
67601014 - 059814002
67601015 059815-002 -
67601016 059816-002
67601017 - 59917002
676D101% - 059918-002
- 67601019 . 039919-002
67601020 - 059920-002
67601021 - 059921-002
67601022 059922002
" 67601023 059923002
67601024 059924-002
1200306108 * Method Blank (IVEB) ICP
1200306112 Laboratory Control Sample (LCS)
1200307690 Method Blank (MB) CVAA
1200307693 Labaratory Control Sample (LCS)
1206307691 059813-002D (67601013) Sample Duplicate (DUP)
. - 1200307692 059§13-0028 (67601013) Matrix Spike (MS)
. Methed/Analysis Information:
Analytical Batch: 203818, 204433
. Prep Batch ¢ 203817, 204432

‘Standard Operating Pracedures: GL-MA-E-013 REV.S, GL-MA-E-010 REV.10

Analytical Method: SWE46 6010B, SWB46 74T1A
Prep Method SWE46 BOSOB, SWE46 7471A Prep
System Conﬁgnratwn

The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled
Plasmoa atomic emission spectrorzeter. The instrument is equipped with & Mcmha:dt nebulizer, cyclonic
spray chamber, and ytirium intemzl standard. Operating conditions for the Trace ICP are set at a power
level of 250 watts. The instrument has 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 auxlhary gases, and a pressure

setting of 26 PSI for the nebulizer.

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 specirometer set
to deiect mercury at 2 wavelength of 254 nm. Sample introduction through the flow injection system is
performed via a peristaltic pump at 9 mL/mir and nitrogen carrier gas raée of 5 L/min

Sample Préparation
All sanples were prepared in accordance with the referenced SW-846 procedurss.



Calibration Information;

Initial Calibration _

Instrument calibrations are conducted using method and instument manufacturer's specifications. All
initial calibration requirements have heen met for this analysis.

CRDL Reqnirements
All CRDL standards met the rcfcrenccd advisory control limits,

Continuing Calibration (CCY) Regquirements
AllCCV standards bracketing | tIns SDG met the established recovery acceptance criteria, -

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing this SDG met the established acceptance criteria.

IC SAJICSAB Reqmrements
All interference check standard (ICSA and ICSAB) elements assoclatcd with thls SDG met the

established acceptance criteria.

Quality Control (OC) Information:

Method Blank Ace eptance
The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations

greater than the requxred detection limits (RDL).

LCS Recovery Smtement .
All LCS spike recoveries for this SDG were within the established acceptance limits.

QC Sample Designation '
Sample 67473007 from SNLS SDG 67473 was designated as the quality control sampie for the ICP
batch. Sample 059813-002 (67601013) was designated as the quality control sample for the CVAA batch.

. Each batch included 2 sample duplicate (DUF) and a matrix spike (MS). The ICP batch included a serial
. dilution (SD).

MS Recov ery Statement
The percent recoveries (%R} obtained from the MS amalyses are evalnated when the sample concentration -

is less than four times (4X} the spike concentration added. Al qualifying elements met the established
acceptance Limits for percent recovery.

RPD Statement
The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the

acceptance criteriz of 20% when the sample is greater than five times (5X) the confract required detection
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a control limit
of +/- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance
criteria except barfum, as indicated by the “** qualifier on the QC summary.

Serial Dilution % Difference Statement
The serial dilution is used to assess interference caused by mafrix suppression or enhancement. Raw

element concentrations that are at least 50X the instrument detection limit (IDL) for ICP analyses are
applicable for serial dilution assessment. All applicable analytes met the acceptance criteria.



Technical Information:

Holdmg Time Spemﬁcaimns

All samples were analyzed WLtInn the speczﬁed holding timss,

Sample Ditutions
Dilutions are performed to minimize matrix interference resulting from elevated minerzal element

concentrations and/or to bring over range target analyte concentrations into the linear calibration range of
the instruments. The samples were diluted the standard 2x for soils on the ICP. No d11ut10ns were

required for the CVAA analyms
Miscellameons Informahon.

NCR Dncnmentalmn

Nonconformance reports are generated ta document prccedural anomalies that may deviate from
referenced SOP or contractual documents. No NCR's were issued for this SDG.

Additional Commems
The additional comments field is used to address specla] issues associated with each analysis, clarify

icthod/contractual issues pertaining to the analysis and to list any report documents generated as a result
of sarple analysis or review. Additional comments were not required for this SDG.

Review/Validation:
GEL requires all analytical data to be verified by  qualified dzta validator,
The following data validator verified the data presented in this SDG:

Revtewer __Q!QQ:. Kﬂ@

Date: _ robllalen




QCI20030769]  €760I013 DUP

. . QC Summary Report Date: October 16, 2002
Client ; SudEaNaMnﬁquonmﬁu : : ‘ Page Lof 2
M5-0756 ,
P.O. Box 5800 ,
Albuguerque, New Mexico .
Contact: Pamcls M, Puissant
Workorvder: 47601 i
Parmname NOM Sample Quoal aQc Units  BPD%  RECY% | Range Anlst Date Time
Metals Analysis-ICF Federal ) ' !
Balch 203818 ‘
QCL200306109 67473007 DUP :
Arsenic . 3.06 299 mgks 2 H0%-20%) HSC  10/09/02 20:41 -
Barium : ) 832 658 ogkg 23* 1(0%-209%)
Cadmiom : I 0200 J 0159 mpkg . NA "  (#/-0.495)
Cluormium 920 835 mghkg 19 1{0%-20%)
Lead 4.89 5.4t mghg . 4 1{0%0-20%%)
Selenium J 0244 0233 mgkg NA (+-0.495)
Silver u ND U ND mghkp NA ' (+/-0.495)
QCI200306112 LGS ‘ ) . Vo
Arsenic 192 187 mghy - 98 (79%-121%) 10/09/02 39:23
Barjum 417 416  mpka 100 (B0%-120°6)
Cadmium - 125 122 mgkg 97  (B1%%-119%)
Chyemium 133 131 mghkg 9 (IM-123%)
Lesd 160 157 mpkg 98  (78%-123%)
Selenium 570 924  mgkg 95 (729%-128%)
Silver . 115 118 mpkg 103 (55%-145%)
QUI200366108  MB : : , _ -
Arsenic I ND . mglke 10/08402 20:17 +
Barium U "ND mgkg )
Cadmium u ND  mgkp
Chromium U ND - mghkg b
Lead U ND mglkg
Selenium U : ND  mghkg .
Silver 4] ND  mgkg
QCI20030611) 6M473007 MS ' :
Arsenic 24.3 .06 252 mglke 9L (75%-125%) 10109402 20:47 «
Barfum : 243 832 W08 mpke 101 (75%-125%)
Cadmium 243 J 0.200 29 mghkg 00 (75%-125%)
Chrominm 243 920 326 mglkg 97 (75%-125%)
Lead 24.3 459 272 mgks 92 (75%-125%)
Selenivm : 24.3 I 0244 209  oghkg 85 (T5%-125%)
Silver 43 U ND n7 mghg 94 (75%-125%)
QCI200306110 67473007 SDILT - -
Arsenic 2 I 2.80 ugl, 552 10/09/02 20:35 «
Barium 849 63 wl, 376 :
Cadminm ] 204 U ND©  wgL NA ’
Chropium 918 189 ug/ll 381 :
Lead 49.9 10.7 Tug 683 :
- Selenium ) J 249 U ND upl. WA
Silver u ND U ND uwl WA
Metals Analysis-Mercary Federal ' |
Batch 204433



_ QC Summary
Warkorder:  §7601 . ] ' Page 20f 1
Parmname NOM Sample Qual _ QC __ Units RPD% REC% i Range Anist _ Date Time
Metals Analysis-Mercory Federst ’
Batch 204433
Mezoury J 000821 3 00382 mghg NA $7-0.00925) NORI  10V14/02 12:07 ¢
QCI2080765) LGS : . . . )
Mercury . _ 24.0 8 mgkg 95 (66%-134%) 10/14/02 12:03 «
QCIZ00007690  MB . .- )
Mercury : U ND  mgkg : 10/14/02 12:01 +
QCI200307652 §7601013 MS . '
00948 S 0062 0300 mghkg 9 (75%-125%) 10/14/02 12:10 .

Notes;

RER. is valoulated 21 the 5% confidence level (2-signaa)..
The Qualifiers in this report are defined 2s follows;

»
*

L - B - -

Recovery or %RPD not within acceptance limits aadfor spike amonnt ngt compatible wrth the sample or the dupliceic RPTY's ere notapplicable where €
Indicates apalyte isa surrogate compound. .
The analyte: was found in the blank abmeih: rffective MDL. ‘ :

Halding tirpe v sxcepded |
Estimated value, the analyts conceniralion fell above the cffective MDL and below the effecuve PGL

The response between the confirmation columm and the primary cohomt i 404D
The mnalyte was analyzed for bal not detected below this conceniration. For Organic zud Tuorganis ana]mduemuhlslﬁs ﬁ:mtheeﬂ'ecm‘eMDL. 1

Presmuaptive evidence that the analyte snotp'esaut Plcage see nartative for further information,
Presumptive evidence thal d:nanalyl: is not prisent. Please sec narmative For further infromation.
Uncerain igentification for gamma speciroscopy.

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by 8 factor 0f 4 or mane.

#The Relative Percent Differeaze (RPD) ablained from the sample duplicace (DUP) is evaluated against the acceptence criteria when the samplg is greater than
five times (3X) the contract required detection Hmit (RL). In cases where cither the sample or dupJicate valus is less than 5X the RL, 2 controf lipsit of -+

the  RLizusedto cvaluate the DU result,

For I3, PSD, and SDILT results, the values l:sl:d are the measured amounts, not final concentrgtions, |

Where the analytical method has been perfnrmed undet NELAP certification, the analysis has met all of the

Tegrirementy of the NELAC standard unless qualified on the QC Suminary.



Metals Case Narrative for
Sandia National Labs (SNLS)
SDGH# 67601-1

Samnle Analysis: -
The following samples first extm:ted by SW 846 method 1311, then prepared and ana]yzed using the

methods referenced in the “Method/Analysis Information” section of this narrative:

Sampie ID Client ID
67608019 - 059856007 .
1260307728 Methods Blank (MB) 1CP-204455/204453
1200307729 Laboratory Control Sample (LCS)
1200307666 Methods Blank (MB) CVAA-204420/204419
1200307669 _ Laboratary Control Sample (LCS)
Method/Analysis Information; . . . : -
Anpalytical Batch #: 204455, 204420
Prep Batch #: 204453, 204419 N
Anplytical Method: Lo SWE46 60108, SWE44 7470A
Prep Method: SW846 3010, SWS46 7470A

Standard Operating Procedure: GL-MA-E-013 REV.6, GL-MA-EQIOREV.10 -

System Cunﬁgurauon '
The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace ax:a]-wewmg mduct: vely coupled

plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, cyclonic
spray chamber, and yitrium internal stamdard. Operating conditions for the Trace ICP are set at a power
level of 950 watts. The instrument has 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 :hc torch and auxmary gases, and a pressure
setting of 26 PSI for the nebnhzer .

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 z wavelength of 254 nm. Sample introduction through the flow injection system is
performed via a peristaltic pump at 9 ml/min and nitrogen carner gastate of 5 L/mm _

Sample Preparation
All samnples were prepared in accordance with the referenced SW—846 pmcedures

Calibration Information:

Hijtial Calibration ' '
Instrument calibrations are conducted vsing method and instrument manufacturer’s specifications. All

initial calibration requirements have been met for the analyses.

CRDI. Requirements '
Al element recoveries in the CRDL standards met the advisory control Limits (70% 130),

ICSA/ICSAB Requirements

" All interference check standard (ECSA and ICSAB) elements associated with this SDG met the

establi shcd acceptance criteria.



_ Continuing Calibration (CCV) Requirements

All CCV standards beacketing samplcs from this SDG met the established recovery acceptance criteria.

Cuntmmng Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing samples from this SDG met the estabhshed '

acceptance criteria.

Quality Coutrol (QC) Information:

Method Blank Acceptance

The preparation blanks analyzed with this SDG did not contain analytcs of interest at conccntratlorts
greatey than the client required detection limits {CRDL) '

1.CS Recovery Statement
ANLCS spike recoveries for this SDG were wnhm the requlred acceptance limits, -

QC Sample Statement
Sample 060043-003 (67821004) from SNLS SDG 67821 was dcsxgnatcd as the quality contro] sample for

the ICP batch. Sample 059582-007 (67354008) from SNLS SDG 67354 was designated as the guality
control sample for the CVAA batch. A matrix spike (MS) and 2 sample duphcate (DUF) were analyzed in
cach batch. ‘A serial dilution (SD) was analyzed in the ICP bat,ch

MS Recovery Siatemmt ‘
The percent recoveries (%R) obtained from the MS analyses are evaluated when the samplc concentration

is less than four times (4X) the spike concentration added. The MS analyses met the recommended
quality control acceptance criteria for pescent recovery (75% 125%) for all apphcable ana]ytas

DUP RPD Statement : ' ' '
The relative percent difference (RPD) obtained from ﬂua sample duplicate (DUP} is evaluated against the

acceptance criteria 0f 20% when the sample is greater than five times (5X)) the contract required detection
limit (RDL). In cases where either the sample ar duplicate value is less than 5X the RDL, a control fimit
of +/- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acoeptance

criteria,

Serial Pilution % Diﬁ'erenc_e Statement g '
The serial dilution is used to assess interference caused by matrix suppression or enhancement. Raw
element concentrations that are at least 50X the MDL for ICP analyses are applicable for serial dilution

assessment. All applicable analytes met the aceeptance criteria.
Technical Information:

Holding Time Specifications
All samples in this SDG met the specified holding ﬁmc:rcquircmcuts.

Sample Dilutions
Dilutions are performed to minimize matrix mterferences (e.g., those resultmg fxom elevated mme“al

element concentrations) present in the sample and/or to bring over range target analyte concentrations inta
the linear calibration range of the instruments.” No dilution was necessary. .



o

hﬁséel!aneous Efomaﬁon:
NCR Documentation

Nonconformance reparts (NCR) ate generated to document procedural anomahcs that may deviate from
referenced SOP of contractua! documents. No NCR was generated with this SDG. :

Additional Comments :
The additional comments field is used to address special issues associated with each analysis, clarify

method/contractual issues partaining to the analysis and to kst any report documents generated as a resuit
of samplg analysis or review. Additional comments were not required fqrﬂns SDG.
Review/Validation; | _ - - | g .

GEL requires all anaI;riicaI data to be verified by e qualified data validator.

The following data validator verified the data presented i this SDG: -

Reviewer: (00eflS 0

Date: io}3le
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QCL200307667 67354008 DUP.

' ’ QC Smnmarv Renort Date; October 3, 2002
Client = Sandia National Labaratories . Page 1of 2
MS-0756 .
P.0.Box 5800 :
Alboquerque, New Mexico
Contnet: . Pameln M. Pissant ,
Workorder: 67608 . |I
Parmname NOM Sample Qual ___ OC Units . RPD% __REC% __ Range Anlst  Date Tim
Metals Analysis-ICP Federst . ’ . ) )
Baich 204453
Q1200307730 67821004 DUP . - .
Arsenic U ND U  HND mg/l WA (+/-0.005) HSC 10/1/02 733
Barium I 000381 mg/l NA A~ (+/-0.005)
Cadmium I 000473 T D.00469 mgll. N/A * . [-0.005)
Chromiun Bf. 000101 BJ 0000999 mgl NA A o (-0.005)
Lead 000387 ) 0.00421 mgl. NA A © o [+-0.005)
Selenium u ND U ND myL  NA I (+0.005)
Silver u ND U ND mgll. NA ) +MO005)
QCI200307729  LeS -
Arsenic : 0.500 C.504 mg/L 101 ' (80%-120%) 10/01/02 22:5
Barium 0.500 0516 g/l 103 (30%-120%)
Cadmium - 0.500 0.510 mg/L 102 {80%-1204)
Chromiom 0.500 .B 0,513 mgl. 103 | (80%-120%)
Lead 0.500 0.520 my/L 104 . (B0%-120%)
Sclenium 0.500 0.495 rogi. 99 | (RO%-120%)
Sifver 0.500 0.49] mg 98 | (BO%-120%)
QCI1200307728 MH 3
Arsenic LY ND mgfl- : 10/01/02 22:4
Barfum u ND - 'mglL .
Cadraivm u ND mgll.
Chromium J 0.000567 mgll, . .
Lead | F ND mg/L
Selenfum B ¢ ND rag/L
Sitver - u ND mg/L
QCIZNMTTI 67821004 MS : . ,
Arsenic : 050 U - ND 0.504 mg'L 101 (75%-125%) 1001402 23:3
Barium 0.500 ) 053 mg/L 104 (75%-125%)
Cadrafom 0.500 I 000473 0.514 mgrL 102 | (75%-125%)
Chromium 0500 BT o001 B 0.518 mg/L, 103 (5% 125%)
Lead 0500 I, 0.00387 0.525 mg/lL 104 (75%-129%)
Selenium 0500 U ND 0,503 g/l 101 (15%-125%)
Silver 0500 U ND 0.491 mglL 98 ' (75%-125%)
QCI200307732 67821004 SDILT !
Arsenic v ND I 2.65 ugl. NA ) 10701792 23:2
Barlum : H 0.838 -ugll, NA
LCadmivm | 473 ] 0787 ugl. 168 !
Cheomiem BJ LM BJ 0817 ol 352 !
Lead I 387 I . 1.91 Jugl 146 '
Selenium U ND U ND ugl, N/A
Silver v ND U ND ugfllL. MNA |
- Metals Analysis-Mercary Federal
Bach 204420



: QC Summary ; _
Workorder: 67608 . S Page 2of 2
" Pammmaroe ) NOM ___ Sample Qmal __ QC Units _ RPD%  REC%__ Renge Anlst _ Date Tim
Metals Analygis-Mercary Federal ' , ‘
Batth 204420 : i
Mercury U - Np U ND: mglL NA ,. (H-0.0002) NOR1 1001702 11:
QCIZ00307668  LCS : : . )
Mercery 0.002 o . Q00213 mgl 106 ' (80%-120%) 10/01/02 11:1
QCL200307666 - - MB . . ) ’
Mercury : - ND me/L- 101462 11:1
© QCIZ00307668 67354008 MS ‘ '
Merenry pooz U ND 0.0021 mgL 104 (75%-125%) 1040182 11:2

Notes:
RER is caleulated at the 95% canfidence level (2-sigmn).
The Qualifiers in this report are defined as follows: :

*  Recovery or %RPD not within scceptance fimits and/or spike amount nat compatible with the sample or the duplicats RPD's are not applicable where 8
Indicarss analyte is a surogate compound, ' : -
The anlyte was found in the blank above the effective MDL.

Hiolding time was exceadad , : S

Estimated value, the apalyte concentration fell above the cffective MDL and below the effective PQL

The response between the confirmeation columz and the primary columm is >40%D .

The analyte was analyzed for bot pot detecied below this concentration. For Organic and Inorganic analytes the result is Jess fhan the effective MDL. 1
FPresumptive evidence that the analyte is not present. Please see namative for furthey information. ‘

Presomptive evidence that the amalyte is not present. Please see sarvative for further infromation. ’ '

Ugncertain identification for gamina spectroscopy. ' - .

#
L}

MR KoY - ow

N/A indicates that spike recovery limits do not apply when sample cocentration excoeds spike conc. by a factor of 4 or more.

 The Relative Percent Differsnce (RPD) obtained Irom the sample duplicate (DUP) is evaluated agains} the acceptence criteriz when the sample is greater than
five times (5X) the contract required deteciion Limit (RL). Jn cases where eithet the samplke or duplicate value is less than $X the RY.., a control mit of +/~

the  RL isnsed to cvaluate the DUP fesult. . o .

For PS, PSD, and SDILT results, the values Iist=d are the measured amounts, not final concentrasions. ;

 Where the analytical method has besa performed under NELAP certification, the ansiysis has miot all of the

requirements of the NELAC standard unless qualified o the QC Summary.



Method/Analysis Information

Procedure: Total Cyanide
Analytical Method: SW846 9012A
Prep Method: SW246 90108 Prep
Analytical Batch Number: 205123

Prep Batch Number: 205122

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
S012A:

Sampie ID Client ID
67601015 059815002
67601016 059816-002
67601017 059917-002
67601018 059918002
67601019 059919-002
67601020 - 059920-002
67601021 050921002
67601022 059922-002
67601023 059923-002
67601024 059924-002
1200309255 MB

1200309256 DUP of 67601015
1200309257 DUP of 67601016
1200309258 MS of 67601015
1200309259  MS of 67601016
1200309261 LCS



SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in
this parrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Joformation” section.

Calibration Information:

The instrument nsed in this analysis was the following: Lachat QuickChem FIA+
Initial Calibration .

The instrament was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Quality Control (QC) fnformation:

Blank Acceptance )
The method and calibration blanks associated with this data were within the required acceptance

limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following samples were designated for Quality Control: 67601015 and 67601016

Sample Spike Recovery
The spike recoveries for this sample set were within the required acceptance limits.

Sample Duplicate Acceptance
The values for the samples and duplicates for this sample group are less than the Practical

Quantitation Limnit (PQL); therefore, the RPDs are not applicable.



Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
All samples from this sample group were analyzed within the required holding time for this

method.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilations
The following QC sample in this sample group was d:luted 1:50 due to high concentration for

this analysis: 1200309261.

Sample Reanalysis -
The method blank (1200309255) was reanalyzed because there was no sample in autosampler

cup during the original run.
Miscellaneous Information:
Nonconformance Reports

No Nonconformance Reports (NCR) were required for any of the samp!es in thls sample group
for this analysis. ,



Method/A nalysis Information

Procedure: Hexavalent Chromium
Analytical Method: SW846 7196A

Prep Method: SWE46 3060A
Analytical Batch Number: 205618

Prep Batch Numﬁe:r: 205617

Sample Analysis

The following samples were analyzed using the apalytical protocol as established in SW846
T196A: :

SampleID  ClientID

67601013 050813-002
67601014 059814-002
67601015 . 059815-002
67601016 059816-002
67601017 059917-002
67601018 059918-002
67601019 059919-002
67601020 059920-002
67601021 059921-002
67601022 659922-002
67601023~ 059923-002
67601024 059924-002

1200310247 MB

1200310248  DUP of 67601013
1200310249 DUP of 67601023
1200310250 MS of 67601013



1200310251 MS of 67601023
1206310252 LCS

SOP Reference

Procedure for prepardtion, analysis and reporting of analytical data are controlled by General -
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-044 REV 4.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the recrulatory documents listed

in this "Method/Analysis Information” section.

Calibration Information:

The instrument used in this analysis was the following: Milton Roy Spechnphotometer 200

Imitial Cahbrauon
The instrument was properly callbrated

Calibration Verilication Information
All caiibration verification standards were within the required limits.

Qualitv Control (QC) Information:

Blank Acceptance '
The method and calibration blanks associated with this data were within the required acceptance

limits.

Laboratory Control Sample Recovery :
The recovery for the laboratory control sampie was within the required acceptance limits.

Quality Control
The following samples were designated for Quality Control: 67601013 and 67601023

Sample Spike Recovery _
The spike recoveries for this sample set were within the GEL SPC limits, but were outside of the

© chents required acceptance limits of 75%-125%. See NCR# 6532.



Sample Duplicate Acceptance
The values for the samples and duplicates for this sample group are less than the Practicai

Quantitation Limit (PQLY); therefore, the RPDs are not applicable.

Technical Information:

GEL assigns holding times based on the date and fime of sample collection. Those holding times
expressed in hours are calcnlated in the Alphalims system by hours. Those holding times

- expressed as days expire at midnight on the day of expiration.

Holding Times
All samples from this sample group were anafyzed within the required holding time for this
method.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
No samples in this sample group required dilations.

Miscellaneous Information:
Nonconformance Reports

NCR# 6532 was written for this sample batch due to matrix splke recoveries outside of the client
required limits.

Certification Statement

* Where the analytical method has been performed under NELAP certification, the analysis has
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case

narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion

of the data package.

The following data validator verified the information presented in this case narrative:

Reviewer: 2-"7’ /fi“"‘""‘”} Date: /nf//ﬁ:/ﬁ?-




: QC S‘mam - Revport Date: Octobey 18, 2002
Chient : Sandia Nationaf Laboratories . Page 1of 2
MS-0756 :
2.0 Box 5800
: : Albuguerquoe, New Mexico ] .

Workorder: 67681 o . ‘ , -
Parmname NOM Sample Qual QC___ Units RPD% _REC%  Range _Anist  Date Time
. - 1

Rapid Flow Analysis Federal
Buch 20470
QUIZO030B23 £7473009 DUP . . .
Cyanide, Toti ’ u - ND Y ND rgkg NA . #0220 ADR  10/0L/02 10:1:
- QCII03RZE  LCS i : _
Cyanide, Total . 77 B 381 - mghke 137 ' (62%-138%) 10/01/02 10:1:
- QrI200308222 MB o T . ) :
Cyanide, Total : - u ND glkg . 70102 10:0
QTIZ00308224 . 7473009 MS . ) :
Cyanida, Total . 500 u ND . 506 mgke 101 (55%-145%) 10/01/02 10:1«
Baith 205123 s ' :

- QTI2003002%6 67601015 DUP _ . )
Cyanide, Total : u R . N/A (402500 ADF 10/02/02 1%
Q1200309257 67601016 DUP ‘ '

Cyanide, Tozal
QUI200209261  [.CS o :
Cyanide, Total 27 : 22  mgkg 91 (62%-138%) 10/02402 12:5
QCI200308255  MB s ! : ,
Cyanide, Totat } . v " NI mgikg 10/02/62 125
QC1200309258 G760ISI5 MS B _ : : A - .
Cyanide, Tuotal ) . 5.00 [ 1 ND - 528  mglg . 105, {55%-145%) . o2l 1223
QCI200309258 67501016 MS : .
Cyanide, Tota) 455 - U .. ND _ 443, mgkg 98 . [§5%-145%) 10/02/92 12:3
Spectrometric Analysis Federal ' ! .
Batch 205618
QUI200310248 67601013 DUP o o : '
Hexavalent Chromium u N>y U ND mefky N/A | (+/-0.0995)y BEP2 10711402 09:00
QUIZD0310249 67601023 LUP ) ‘ T
Hezavalent Chromium . .U ND U . ND mgfkg N/A (+1-0.0985)
QCI200310252  LCS L .
Hexavalent Chrooiom 0985 : 095 - mghkyg 97 (12%-121%)
QCI200310247  -MB - . . ) i
QCIZ0310250 67601013 MS ) '
Hexavalent Chromiirm 0.993 0.665 mgkg 03 (49%-130%)
QCI200310251 67601023 MS
Hexavalent Chromium 0593 v

3
oot
:
:

NA  (#-0.250) 10/02/02 12:31

:
5
-3

5 3

0715  mghg TP (49%-130%)

Notes:
RER is calculnsed at the 95% confidence level (2-sigma).
The Qualifizrs i this report are defined 45 follows:

*  Recovery or %RPD not within acceptancc lnru:s and/or spike amount not cumpﬂ.tib le with the snmplc or the duphcntc RPD's are not apphcable whered
**  Indicates anelyte is a surrogate compound. :

B The anafyte was found in the blank above the effective MDL.

H  Holding time was exceedsd



0
o

. 1 QC Summary
Workerder: 67661 :

[
H

Page 20f 2

Parmmnarme NOM Sample Qual QC Onits _ REFDY% REC'!_*

Range Anbst

" Date Time

Esﬂmztedvaﬁm, the analyte concentration fell abeve the sffective MDL and bolow the effective PQL
Tke response between the confirmation colnrn ond the primary coluon is »>40%D

Presumptive evidence that the analyte is not present. Please see narvative for forther information.
Presumptive evidency that the mmalyte is not present, Plense see nwrative for further infromation. -
Uncertun ideotification for gamma spectroscopy.

HEXON .

NIA iodicates that spike mcovery limits do not apply when sample concentration excreds spike conc. by a factor of 4 ar more.

L3

The analyte was analyzed for but ot detected below this concentration. For Organic end Inorgenic analytes the result is less than the effective MDL. 1

* The Relative Percent Difference (RPD) obtzined from the sample duplicate (DUP) is evalnated against the acceptencs criteria when the sample is greater than
five timss (5X) the contract required detection, firit (RL). mmmmmmkmd@]m:vﬂuuhssmﬁthem acunrmllxmnof-l-ﬂ

th=  RL is nsed to evaluate the DUP resule.
For PS, PSD, and SDILT resules, the valves ]zstedmlhcmasmedmmms,notﬁunl mﬁ’aﬁms.

‘Where the analytical method has been pmformcd nnder NELAP cemﬁcatlon, the analysis has met all of the
requirerpents of the NELAC standard uniess gual¥ified on the QC Summary, ‘



Eatd \;_EE

General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 67601
Method/Analysis Information
Procedure: ‘Total Cyanide
Analytical Method: SWBA0L 9012A
Prep Method: SW846 90108 Prep
Analytical Batch Number: 204703
Prep Batch Number: 204701
Sample Anslysis
ggf zfzﬂmg samplcs were analyzed using the analytical protocol as established in SW844
Sample 11} Client ID
67601013 059813-002
67601014 U59814-002
1200308222 MB
1200308223 DUP of 67473009
1200308224 MS of 67473009
: 1200308226 LCS
SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by Generzl
Engineering f.aboraiories, Inc. as Standard Operating Procedure (SOP). The data discussed in
this parrative has been analyzed in accordance with GL-GC-E-093 Rev. 1. '



Preparation/Analytical Method Yexification
The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc, and with guidance from the regulatory documents listed
in this "Method/Analysis Information” section.

The instrument used in this analysis was the following: Lachat QuickChem FIA+.

Initfial Calibration
The instrament was properdy calibrated.

Calibration Verification Information

| All calibration vesification standards were within the required Limits.

Blamk Accepiance :
The method and calibration blanks associated with this data were within the required acceptance

limits.

Laboratory Control Sample Recovery
The recovery for the faboratory control sample was within the required acceptance limits.

Quality Contrel
The following SNLS sample was designated for Quality Contol: 67473009

Sample Spike Recovery
The spike recovery for this samplc set was within the required acceptance limits.

Sample Duplicate Acceptance
The values for the sample and duplicate for this sample group are Jess than the Practical
Quantitation Limit (PQL); therefore, the RPD is not applicable.



Techmical Information:

(GEL assigns holding times based om the date and time of sample collection. Those holding times
expressed in hours are caiculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
All samplcs from this sample group were analyzed within the required holding tine for this
method.

Preparation/Analytical Method Veriflcation
All procedures were performed as slaled in the SOP.

Sample Dilutions
The following QC samplc in this sample group was ddutcd [:50 due tolngh soncentration for

this analysis: 1200308226.

Miscellaneans Information:

Nonconformance Reports
No.Nunconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.



General Chemistry Narrative .
Sandia National Labs (SNLS) -
SDG 67601-1 '

Method/Analxsxs Information
P‘rocedure' ~ Hexavalent Chrommm

Analytical Method: | - SW846 T196A
Analytical Batch Number: 204193

. Sample Anaivsis

The following samplcs were analyzed usm g the analytlcal protocol as estabhshed in SW846

| 7196A:
 Sample D Chent ID
67608009 059856-006 |
1200307123 MB for batch 204193 _
1200307124  ‘DUP of 67608009
1200307125 PS of 67608009
1200307126 LCS for batch 204193
SOF Reference

Procedure(s) for preparation, anaiyé:s and mportmg of analyt:caldata-are controlled B}' General
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data dmcussed m

this narrative has been analyzed in accordancc with GLGC-E—OM REV 4.

Preparation/Analytical Method Verlf'catwn

The SOP stated above has been prepared based on technjcal research and testing conducted by

General Engineering Laboratories, Inc. and with gmdancc from the regu]atory documents listed
in this "Mcthodenalysm Information" section. : : -



Cahbrauon Informatlon

The instrument used in th:ls analysxs was the following: Mﬂton Roy Spectmphotomr:ter 200

Imt:a] Cahl}ratmn
'I‘hc instrument was propcrly calibrated.

Calibration Venﬁcatmn Information
All ca]ibratwu verification standards were within the required Iumts

) Qua]igx Control ( ZVCAE Information:‘ '

Blank Acceptance

* The method and cahbrat:on blanks associated with this data were wn;hm the required acceptancc

lirnits.

Laboratory Control Sample R,ecovery
The recovery for the laboratory control sample was w:thm the rcqued acceptancc Tirmits.

Quality Control

 The followmg sample was demgnated for Qua]:kty Control: 67608009

Samp!e Splke Recovery ‘

The splke recovcry for this samplc set was W).thm the required acceptance limits.

Sample Duplicate Acceptance
" The values for the sample and duplicate for this sample group are iess than the Practxcal

) Quantltatl on Limit (PQL), therefore, the RPD is not apphcahle

- Yechnical Information:

| GE}'_. assxgns ho}c!mg ﬁmes based on the date and time of sample collection. Those bolding times -'

expressed in hours are calculated in the Alphal.ims system by hours. Those holdmg times

'expressed as days expire at Imdmght on the day of expiration.

Holding Times

-Sample 67608009 was received by the lab outside of the method spccﬁad holdmg ttme

PreparanowAnathcal Method Venﬁca tion
All procedures were performed as stated in the SOP.

Samp]e Dilutions - .

- No samples in this sample group requx_red dﬁuuons



Miscellaneous Infdrmatidn: :

Nonconformance Reports
Nonconformance Report (NCR) 5076 was submitted by the proJcct manager for sample

7 676{)8009 because the sample was received out of holding for hsxavalent chromium analysis.

: Addxﬁonal Comments ,
v Sample 676(}8009 was not ]ogged in for hexavalcnt chromium analysis unul 9/26102



Method/Ana Ivsxs Infnrmahon

Procedure S 'I_‘otal Cyanide
Avalytical Mothod: -~ SW346 90124 -
Prep Method: . SWB46 9010B Prep
Analytical Batch Nm:_nber: 205981 - "

Prep ﬁatch Number: = 205980

Samplé Analxsié o

The following sampies were analyzed using the analytical protocol as established in EPA 335.3:

Sampie ID " Clieat 1D
67608008 059856-005
| 1200311080 - MB for batch 205981
1200311081  LCS for batch 205081
1200311082 DUP of 67798008
1200311083 MS of 67798008
1200311474 LCSD for batch 205981

SOP Reference

Procedure(s) for preparation, analysis and repomng of anélyticai data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure(s} (SOP). The data discussed in
 this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification

* The SOP stated above has been prepared based on technical research and téstingconducted by
General Engineering Laboratories, Inc. and with guidance from thf: ):egulatory documents hsted
n this "L*Iethc}diAnalys:s Information” secnon , :



Calibration Informaﬁon: '

_ The. instrument used in this analysm was the fo]lowmg Lachat QuickChem FIA+

- Initial Cahbratmn
The instrument was propcrly cahbraiecl

( Cahbratmn Verification Informatmn 7 ‘
All calibration verification standards were within the required limits.

Quality Control (QC) Information:

Blank Acceptance | ' ' '

. The method and calibration blanks assocmted w1th this data were within the requxred acceptance
hxmts , _

Laboralm'y Control Sample Recovery .
‘The recovery for the Iaboratory contml sample was within the quusxed acr:cptance hmlts

LCS Duphcate Recovery
"The LCS Duphcaxe recovery was mthm the reqmrcd acceptance limits,

LCS Duplicate RFPFD
The Relative Percent Dxﬁerence hetween the LCS and LCS Duplicaie was within the reqmred

acceptance I:mlts

Quality Control o | '
The follomng sample was des1gna:ed for Qualxty Control: 67798008

Sample Spike Recovery ' ‘
The spzke recovery for this sample set was within the rcqmred acceptance limits.

o Sample Duphcate Acceptance . :
. The values for the sample and duplicate for this sample group are less than the Practlcal

- Quanntatmn Limit (PQL) therefore, the RPD is niot applicable.

Technical Information:

- 'GEL assigns hbldmg times based on the date and time of sample collection. Those holding times
"expressed in hours are calculated in the Alphalims system by hours. Those holdmg times
: expressed as days expire at mxdmaht on the day of expiration. :



-Holdmg Tlmm

All samlalcs from this samplc g:roup were analyzed mthm the reqmred holdmg time for this
method, - :

Prebaraﬁoanﬁalyﬁcal Méﬂiod Verification
All procedures were performed as stated in the SOP.

Sample Dilutmns

No samples in this sample group rcqwred dﬂutlons

- Mweellaneous Informaﬁon:

Nonconformance RePorls

. No Nonconformance Reports (N CR) were rcqmmd for auy of the samp]es in this sample group
for this analysis. . , ‘ .

‘_ Certlﬁcatmn Statement

* Where the analyucal method has been performsd under NELAP certification, the a.nalysm has
. met al of the reqmremeni:s of the NELAC standard unless otherwme noted in the analytical case

narrative.

"':Review Va]:datmn- Lo

-GEL requires ail analyncal data to be venﬁed by a quahﬁed data validator. In addition, all data
. designated for CLP or CLP-hke packaging will recewe a third Jevel validation upon compleuon

of thc data package ‘
The follomng data vahdator vertfied the mformuon prESented in this case narrative:

"Ref;iewer: A % bsite: | !%/@fﬁ



L QC Summary "
(fent:  Sandia Natlanal Labaxatories Resrt Datz: 0}."“’;:; e
-MS-B75¢ ' )
F.0. Box 3504
Albuguergue, New Mexico
Contact; Paceaeln M., Prdssant .

Workordes: 47608 . . . ) .
Pormname i NOM _Sample _{rgat QcC Units RFD% REC% Range Amist Daote Time
Rspid Flow Aualysis Felers] . L '
Bach . 205981 : _ o

QCI200311082 67198008 DUP : o '
Cyanide, Total U ND U ND  mgfl. NA (#-0.007) ADF 10104;’021052.

QC1206311081  LCS i .
Cyanide, Total © 0050 . Co0ME mgl. 57 10D4/62 10:48

QCI1200311474 LCSD_ : . T )
Cyanide, Tols} o 0.050 ... 0pso6 mgL 5 101 10/04/02 10:49

‘QCIAII080 MR —— T .
Cyanide, Total . U ND mpfk . 104402 10:47

QCL200311063 67798008 MS. :
Cyanide, Toll - 0100 U ND : eI - mgL 9 ' 1004/02 10:56

Wmvm :
204193

QCLZOUR07124 | 67608009 DUP i . :
Hexavalent Chrominm HU. - ND WU ND wgl. NA /0010 VHI 0926402 14:20

QCl200307128 LR B
Hexavalent Chromium - : 0106 0.099 mgL 9
Hexavalent Chrominm _ ) U ND mgfll. .
QCI200307125 67608009 PS : - : P
Hexavadent Chrornium . 0100 HI = ND H 6.083 " napg/L 93 |

Notes:
RER iz calculaisd at the 95% confidence level (2-sigma).
The Qualifieys i this reportare defined as follows:

. Rmveryw%%mmwmlmw«ﬁkam:mtmmpmbhmmﬂnmlewﬂ:ednplwﬁek?l)smnmmhmmcwhﬂed
Indicates analyte iy 2 sumogate compound., }
T!umalyb:wufouudmﬁleblnnk:bmlhzaﬂ'ecﬁvemh“ ) ot

Holding time was exceeded o

Estimated valug, the amalyte concentration fell above the effective MDL and below the effective PQL

- The response between the canfirmation colurnn and the primacy colem fs >40%D

The amalyte was analyzed for but not detsetsd befow this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. 1
Presumptive evidence that the analyes is not preseat. Pleass sa¢ naerative for further jnfoomation. : .

Prcsumplive svidence that the analyte isiot present. Pleasc sce narmsive for further infromation.

Uncertain idenidfication for gamms spectroscopy, :

[
*

WO - ow



OC Summary .
Workorder: 67608 - | - : ) Page 2of 2
Panmeame NOM Sample Qual QC__ Units RPD% RECW | Rawge Ankt Date Time

N/A toddientes that spike racovery limirs b uot apply when sempie eoncentration excesds spikic oons, by a facens of 4 or more;
* The Relstive Percent Difference (RPD) obtained from the sample duplicae (DUR) & evaluated against fhe aoceptence critria when the sample is greater than
five tipex (5] the confract required detection Jimit (BL). mmmamumkmmpnmmmummkxmmammmw#-

tee  RL isused 1o avahuats tha DUP resule
FurPS, PSD, an&SDH..Tmnlu,rbevalm Tistad ace lh:mcu\nud AIOun!s, nutﬁnalmnoemuom.

Wheremunalynmlmemuha.sbccnpufomed undcrNELAPosdrﬂmuon,meamlysm hasmntannfﬂm
mquemantaofﬂicNEUsztmdardmﬂcssquahﬁedunﬂwQCSummary )




Radiochemistry Case Narrative
. Sandia National Labs (SNLS)

Woerkorder 67601
Method/Analysis Information
Batch Number; 205009
. Procedure: Determination of Gross Alpha And Gross Non Voianle Beta in Water
Analytical Method: EPA 900.0 -
Sample ID . Ciieﬂt m
67601013 ) 059813-002
67601014 ' 059814-002
67601013 . 059815-002 .
67601016 - 039815-002-
67601017 - 05399 17-002
67601018 : 059918-002
67601019 ) 059919-002
67601020 {159%20-0602
87601021 -{159921-002
a7601022 ~059922-002
- 67601023 0568923-002 .
§760H24 0559924-002 )
1200308082 © - - MB for batch 205009 -~
. 1200308983 £59924-002(67601024DUP)
12080308984 059924-002(6 7501024 M8)
1204368985 059924-002(67601024MSD)
1200308986 LCS for batch 205009
SOP Refevence

Pracedure for preparation, analysis and repaﬂmg of analytical data are controlled by Gene:rai Engnecrmg
Laboratories, Inc as Standard Operating Procedure (SOP) The c}am dlscussed in this’ namme has been ana{yzed in

accordance with GL-RAD-A-601 REV a.

Cal’hratmn Infﬁrmatmn,

Catihration Information o
All initial and continuing cal_bratmn reguirements have been met. The mmal cahbratmn was performed on

June 13, 2002

. Btandards Information . '
Stﬂndard solution(s) for these ann!yses are NIST traceable and used before the exp;rauon dare{s)

Sample Geomeiry ' _ :
All counting sources were prepared in the same geometry as the calibration standards.

- Quality Control (QC) Information:

Blank Infermation :
The blank volume is r:apresentatwe of the sampfe volume(s) in thts batch

Designated QC
The fo]!omng sample was used for QC ¢ 760!024

QC infermation : :
All of the QC samples met the required accepmme limits.



i Technh:al Infurmaﬂon: ‘

. Holding Time - S
All sample prwadurcs for this samp}e set were pcrfonncd mthm the requued holding time.-

" Preparation Information
- All preparaion criteria have been met for these analyses.

Sample Re-prep/Re-analysis -
Samples 7200308983 and 67601024 were recounted duc to hzgh a]pha relative m'orratw

.Gross Alplm!Beta Prepamtion Information
‘High hygroscopxc salt content in evaporated samples can cause ihe sample mass to fluctuats duc to misture
absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame
untif a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper
alphatbeta efficiencies are assigned for each sample. Volatile radivisotopes of carbon, hydrogen, technetium,
‘polonium and cesium may be lost during sampk: heating, especially to a dull red heat. For this sample sot, the
prepared planchet was counted for beta activity beforc being flamed, After flaming, the planchet was connted for
alpha activity. ‘This sequence causes the slpha count run data to record over the beta connt nm data in AlphaLmls, e

thcrefurs only the aipha count data will appear on the mstmmznt runiog,.
Miscelhneous In!’urmatwn- »

NCR Dommenixhon .
No NCR wers penerated for the preparatmn or aﬂalysm of this saﬂm]e set

_ Certification Statewent
Where the analytical method has been perfnrmed under NELAP cemﬁcau&n, the ma!}fszs !t.as met all of the

: rcquuements of the NELAC slandard urdess otherwise noted in the ana!jmcal casc marrative, -

Review Valldation: ‘ '
GEL requires all analyucaz data to be verified by 2 qualified dala validator, In addition, al) data des: gnatad for CLP
“op £ Pulike “ac,.agmg will receive a thud level validation upon mmplelmn of the dal:a pac,kage

The following data validater verified the informeition presented in this s:gse narrative:

Reﬁew;r: . r}\/‘m C }jaﬁe:: {Cﬂ @Cff‘sz'y‘}__.
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QC Summary ‘
Chiant : Sandis Natioal Laboratories - Revert Dete: Q;m"""f;’fm
MS-0756
P.0. Box 5504 !
Albuquergue, Rew Mexico !
Contact: FPasela M. Puissant
Workorder:  €7601
Farmmame NOM Samsple Qual OC Usits RER REC% ! Anlst Date _‘Thne
Gravimetric Sskids : '
Batch - 203835
QCI200306608 67601013 pUR .
Moistare 3gr 476 peoemt M ¢ {0%-24%) TCD 00725202 14:48
Pad G Thow |
Buch 20809
QUINONNIY 67601024 DUP o ‘ |
156 . 139 pCilg 0.0678 . 0%20% JS1 1O/1S0208:57
Uncert: FVAT- ) +/-535 _ .
m: 512 5,‘1 [
Ben, 2 A9 phifg 0433 ©%-20%)
Uncet: .~ +-200 +H-197
TPU: 215 312
QCl20m089es  Les : -
Algha 989 . 243 g 95 (75%-125%)
Uncezt: +-1.06 ’
TP L6 .
Bea T 397 . 423 PCivg 107 (I5%-125%)
- Uncere: +-2.51 .
: TPU: 52
QCI200308982 MM . . . i
i ] c.0433 pCi/ I 1O/L 42 14:39
Uncett +£00842 4 :
TPU: | . 00243
Beta . U 0118 pCifg ‘
Uncen: #0127 o
T™U: . ] 0.1728 '
QCI200308988 67501024 MS ‘ N - : )
Alphs : 95.1 136 W POV .95 (15%-125%) 101102 1623
Uncert: +H-4.97 +-18.8 :
TPU: 512 207 oo
Bem o 382 ) 242 . e poifg W (75%-125%)
Uncert: -, +-2.03 +-23.2
: TPU: 215 258
RC1200308545 67601024 MSD -
Alpha 9.0 . 136 192 o)) 92
Uncere: /497 +ns7 '
. TR s.12 2046 :
Beta 385 242 414 pCifg 101
Unceat: H2.03 +-I43
' TRUL 215 T 638

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

{843) 556-8171 « Fax (843) 766-1178
& Printed on Recyeked Maper



GENERAL ENGINEERING LABORATORIES
oo Meeting today s needs with a vision for tmarrow,

. QC Summary
-. . : - Page 2af 2
vNOM - Sanpls Qsal QC_ Unity RER REC% _ Rasge Ankt  Datr Tine

mmlhﬁ«lmhsmtnaﬁnedufonwsz - - l

- ngaﬂt}'nnmwmnupunuhmhanﬁwq&:mmmmﬂhwﬂh&emphuhdnﬂquﬂ:nnﬂapp}m&bhwm
hm&aﬂmhﬂahhwlheeﬂ'ecﬂmw‘.

Indicatsa analyte in & semogate compound. ) .
muﬂmmmmmmmwemml, )

Raolding time was exceeded

Estiand valwe, the analytz concentration fell above the effective MDL and below the effective POL

The resposse between ihe confirmation colupw and the primary colome is >20%Ix

The anlyte was analysed fie but not deleciad below this concentration. h&mmﬂhﬂmmﬂyﬂﬁcmﬁsl&&uuﬁmcmL
For radiochernical anslytes the resuleis less than the Desision Lovel -

?:uumpuv:wndumdmﬂmanm:mm Hemmmwfu‘ﬁminfmmdm

Pmcmpﬁvuvﬂmu muﬁeualymsnmpmsnt. Please mmvefuhﬁuirﬁumﬁm

NAiudhmMmihmyﬂmmnanpplywhummnmm:ﬂmmbynﬁnunrd-lurm
A The Relative Peacent Dilference (RPD) chixined from the sumple duplicate (DUP)is evalusied against tha acceptence criteria when the
sarple is preawr than ﬁmm(sx)umnqmmm:mmmmm:mmmmﬁmmu
les than 5X the RL, o costra] timitof +/-the WL is psed to evaleate the DUP reqult.
hmmwsmrmmmmammmmdm,mfmumm

MM =R -

thletl'lemaiyucal medndhasbewpmfﬁmdunduHEIAPmﬁmm,memﬂymhasmuﬂomw
requirenients of the NELAC standard’ anless quatified on the QC Summary.

P O Bax 30712 » Charleston, SC 20417 « 2040 Savage Road = 29407
(843) 556-8171 » Fax (843) 766-1178

ﬁ Princd o Recysiod Papos,



Radiechemistry Case Narrative
Sandia National Labs (SNLS) .
SDG 67601-1

Method/Analysis fnformation -

Batch Number: - 204950
Procedure: .- Determination of Gross Aipha And Gross Non—Volanle Beta in Water
Analytical Method: EPA 9(0.0
Sample ID . : Client ID
67608011 - 059856-008 -
12001308804 : MB for batch 204950
1200308805 (59826-008(67163011DUP)
1200308806 - - " 059826-008(67169011MS3)
1200308807 ' 059826-008(6716901 1MSD)
1200308808 . . . o LCS for baich 204950 :
SOP Reference

Procedure(s) for ptéparaﬂon analysis and repomntr of ar:alytxcal data are controlled by Geﬂerai Engineering
Laboratories, Inc. as Standard Operating Prm.edun.(s) (SOP). Thc data discussed in this narrstive has been analyzed

~ in accordance with GL-R AD-A-001 REV. 6.

Cal:hmlwn Information:

Calibration Information )
All initia} and continuing cahbranon reqmrements have been met. The mlttal calibration was petformeci o

June 12, 2002,

Standards Infe}rmanen s ‘
Standard soiuuon(s) for these analyses are NIST traceable and used before the explratlon date(s).

Sample Geometry : '
A!l counting sources, were prepa.red in I:he same geomelry as the cahbratmn standards.

Quahtv Cfmtmi EQC! Infurmatmﬂ: :

Blenk Information :
The blank volume is repreqentatx ve Of the sample vn]ume(s‘) in this hatch.

, .Dhicﬁiitﬂd QcC
.. The fo]lowmc sampic wasg used for QC 67169011, The QC sample is from SNLS work order 67169,

;QC information -
All of the QC samples met the rc.qutred acceptance limits.

Techmcal Infm'matmn:

:H()ldmg Time -
AEI sample procedures fer thls samp!e set were pbrformed thhm the requlred hoidmn time.

Preparatmn Ioformation ‘_
All preparauon C"ltbi‘lﬁ havé been met for lhese analyses

. Qampie Re-pre;}/lie-analysm :
_ None of the sampies in this sample set requm:cz eprep or reanalysis.



Grose Alpha/Beta Preparation Information . - ] CL

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due to moistore

absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame

" until a dull red colar is obteined. The conversion to oxides stabilizes the sample weight and ensures that proper

alpha/beta efficiencies are assigned for cach sample. Volatile radipisotopes of carbon, hydrogen, technetiua,

polonium and cesium may be lost during sample heating, especially to 2 dull red heat. For this sample set, the

prepared planchet was counted for beta activity before being flamed. After flaming, the planchet was counted for

~ aipha activity. This sequence causes the alpha count run dala to record over the beta count run data in AlphaLims,
therefore only the alpha count data will appear on the instrument runlog. ‘

" Miscellaneous Information: ’

NCR Documentation ':( o ' : '
No NCR's were generated for the preparation or analysis of this sample set.

Certificatio tement - . - coe : :
Where the analytical method has been performed under NELAP certification, the analysis has met all of the
" . requirements of the NELAC standard unless otherwise noted in the analytical case narzative. o

» - Review Validations . - _ ' C A : . ,

" . " GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP
" or CLP-like packaging will receive a third Jevel validation upon completion of the data package.

The following data validator verified the information presented in this case narrative;

petenr AN b [20ctzen
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§ % _ GENERAL ENGINEERING LABORATORIES,
- J . Memngmdnysnceifwizh a vision for tomarrow.
% & Lo
%
47‘01\"
' QQ-SEM Reoort Date: October 12, 2902
Client = ] SnanuMhbmlaﬂa . : Page 1ef 2
| MS0736 -
P.0. Box 5500
*  Albegoergoe, New Mexico
Comtact: - Pamela M. Foissant
Workorder:  §7608
Parmnams - NOM Sample Qual O0C __ Uuols  RER RECS%: Ruanpe Anind Dxte Time
Rad Gas Flaw
RBaxh 204950
QCI20308305 67168011 DUP : -
Alpha . - ‘D 0293 U 0582 pCiL D389 A ! (H-1.000BOB1 1MOR0205:44
) Uneer +-0.333 AHDAS ' :
™U: 0334 T 0A08 . '
Bets . U 0053 U 0077 pCiLl. 0.188 » - (00
Ungest: +-0.341 +H0354 - : ’
U 0341 08354
OCL20030880¢  LCS
Alpha .39 109 pCil 110 .(759%-125%) 10007/02 21:03
Uncet: - . #4184 !
TPU: A1}
Beta ».7 441 pCL 111 ' {15%-125%)
Uncert; +-243
TP 252
QCI200308804  MB -
Alpha . u 0431 poin. 1DA8A2 §5-44
Uncert: +H-0.0745 .
TPU: 0.0746
Beta : u 0.125 pCiL
Uncert D6
TPU: - 0162
QCI200308806 67169011 MS ‘
Alpha 94 y 0.293 . 369 pGIL . . 116 (75%-125%} 10007/02 21:03
; Uncezt +4333 +Ho.2
TPU: 0334 127 - '
Beta 99 y -0.0536 - 227 pCilL 114 1 {T$%-125%)
: © Uncert | w0341 123 '
. 1PU: 0341 124 B
QCIZ00308807 67189011 MED
ha 494 u -0.293 553 PG 113 : (75%-125%)
Uncere +-0.333 WRET - '
) TPU: 0334 119 )
Bt 199 y  -00536 214 pCiiL 108 ; (T5%-125%)
Uncert +-0.341 +=12.3

TPLU: 0344 12¢

Notes: .
The Qualifiers in this ropert are defined as follows:

* Rmvuyu-%RPDnutwn‘.bmaweptxmhm.ilsMuspikemmtnotcomli’ulewﬁﬁemphmmednplnmmsmmmhabk-m
the concentration falls betow the effective PQL. :

**  Indicates apalyte i & Surogate compoond, '

R Thcmhmvmfomuimd:ehlankubwcﬂgeﬂ'emvemh '

PO Bax 30'.'12_' Charleston, SC 29417 * 2040 Savage Road * 29407 -
{(843) 556-3171 * Fax. (843) 765-1178
ﬁ Fimed on Recycled Peper.
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§ % GENERAL ENGINEERING LABORATORIES
Y, J . Meeting today s needs with a vision for tomorrow. :
‘ - = - - ' ‘
K rortt”
QC Summary :
Workerder: 7608 . PageZol2
Parmame ROM Sample Ousl __ OC_ Umils EER___ FECHK  Hange Al Dule Time
Holding time was exceeded .

Estimsied valoe, the analylz concenteation fell sbove fhe effective MDL and below the effective PQL

The response beroreen the confirmntion columa snd the primary column is >40%D

The analyte was analyzed for at not detected below this concsntratios, For Organic and Inorganic analytes the result i less than the effective MDL.
Foc radiocheraical annlytes the tesult is less than the Desision Level

Presungxive evidence that the analyts is nor present. Phease ses nmrrative for firther informadon,

Presumptive evideace that the xaalyte is not peesent. Plesse sce narative for further infromatioe.

Uncertain identification for gamma spectroscopy.

WA indicates htsphmvaylmtdommvhanplem exceeds spike conz, by 2 factor of 4 or more.

» The Relxtive Pejeent Difforcnce (RPD) obtained from the samgile duplicate (DUP) is evaluated against the mmhnlwbmﬂz
sarcple is preaser than ﬁvedm(mdnmmmumﬁmm).hmmmunmplswduphmvduu
lets than S the RL, 8 control Emitof +/-the  RLis uied (o svalome the DUP remic.

For PS, PSD, and SDILT reaults, the values it ave the measuned amonnts, not final concentrations.

KM o~

wmummmmmmfmm:mmm,dummmmwdm .
requiresaents of the NELAC seandard onless qualified on the QC Summary.

P O Box 30712 * Charleston, SC 29417 * 2040 Savage Road * 29407
(843) 556-BL71 * Fux (843) 766-1178 i
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LEE S ERE SRS EEE L EEEE TR TR R R R R R LR EEEEE R X R R X R )
*

* Sandia National Laboratories
* . Radiation Protection Sample Diagnostics Program *
* ' g/26/02 9:57:52 AM *

LEREEEEEEEEEEEEREEEE RS EEEEEEEEREEEEEEESEEEEEEEE LR ER R R R TR RV Y
*

* Analyzed by: fﬂé—' [fy%L- Reviewed by: *
LR AR ER S AL EEERTEETEE R EEEE R ***2 é ****************'{k‘ kkhkkkkhhkhhohkhkdhhhohdhddx

SANDERS M (6135)

Customer
Customer Sample ID 059203-003
Lab Sample ID 20134201

Sample Description 6710/1034-SP1-BH1-14-8

Sample Quantity 884.000 gram

Sample Date/Time 9/19/02  11:25:00 AM
Acqguire Start Date/Time 9/26/02 8:17:38 AM
Detector Name LABOL ‘
Elapsed Live/Real Time 6000 / 6002 seconds

Comments: :
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
*************************************************************************

2-gigma ' MDA

Nuclide Activity
Name (pCi/gram ) Error (pCi/gram )

U-238 Not Detected  --------- 4.26E-001
RA-226 1.17E+000 4.46E-001 6.32E-001
PR-214 5.20E-001 8.08E-002 4.61E-002
b;514 4.78E-001 8.28R-002 4 .95E-002
. 10 Not Detected  ----=----- 7.12E+000
TH-232 3.22E-001L 1.85E-001 1.82E-001
RA-228 3.44E-001 1.36B-001 1.82E-001
AC-228 -4 ,.99E-001 L.16E-001 1.05E~001
TH-228 5.89E-001 1.91E-001 3.60E-001
RA-224 5.17E-001 1.38E-001 6.63E-002
PB-212 4.98E-Q001 7.60E-002 3.33E-002
BI-212 1.87E-001 2.17E-001 3.48E-001
TL-208 4,.36E-001 8.56E-002 7.12E-002
U-235 Not Detected  --------- 1.74E-001
TH-231 Not Detected  --------- 5.72E+000
PA-231 Not Detected @ -~-c-wa--- 1.22E+000Q
TH-227 Not Detected  «------wn-- 2.67E-001
RA-223 Not Detected  --=-w---- 1.42E-001
- RN-219 Not Detected @ --=------ 3.20E-001
PB-211 Not Detected  --------- 7.30E-001
TL-207 Not Detected @ =-=------- 1.32E+001
CAM-241 Not Detected @ -=-=------ 1.47E-001
PU-239 Not Detected  -~-------- 3.00E+002
NpP-237 Not Detected  --------- 1.63E+C00
F7.233 Not Detected W --=------. 4 ,.79E-002
i 29 Not Detected @ --------- 1.70E-001



[Summary Report] - Sample ID: 20134201

e)

¥ lide Activity 2-sigma MDA
me (pCi/gram ) Error {(pCi/gram )

AG-108m Not Detected @ ------~--- 3.67E-002
AG-110m Not Detected @ --------- 2.91E-002
BA-1313 Not Detected  --------- 3.64E-002
BE-7 Not Detected @ ~---~=---- 2.33E-001
CD-115 Not Detected @ --------- 4.,73E-001
CE-13¢ Not Detected  ~------ZI- 2.18E-002
CE-141 Not Detected @ --------- 4.41E-002
CE-144" Not Detected W --------- 1.67E-001
CM-243 Not Detected @ -~=------- 1.49E-001
C0-56 Not Detected W «---n---- ©3.08E-C02
Co-57 Not Detected @ --------- 2.12E-002
CO-58 Not Detected @ -~=-------- 3.21E-002
CO-60 Not Detected @ --------- 3.86E-002
CR-51 Not Detected @ -~----~--- 2.38E-001
CS8-134 Not Detected @ --------. 3.84R-002
Cs-137 1.168-002 1.16E-002 1.83E-002
EU-152 Not Detected W --w-u-o--- 6.28E-002
EU-154 Not. Detected W -=wc----- 1.70E-001
EU-155 Not Detected W -----w--- 9.47E-002
FE-59 Not Detected @ --------- 7.98E-002
GD-153 Not Detected W --------- 5.63E-002
HG-203 Not Detected - ----Z---- 2.899E-002
I-131 Not Detected @ -=-ce----- 4.39E-002
{%92 Not Detected @ --------- 2.44E-002
._L 1.83E+001 2:49E+000 2.82E-001
MN-52 Not Detected &= -~-------- 7.84E-002
MN-54 Not Detected @ --------- 3.292E-002
MQC-9¢9 Not Detected — -==------ 1.27E+000
NA-22 Not Detected @ --------. 4 .58E-002
NA-24 Net Detected  -----cooo 6.53E+001
ND-147 Not Detected W -=----w--- 2.97E-001
NI-57 Not Detected @ --------. 1.24E+000
RU-103 Not Detected @ --w----o-- 2.66E-002
RU-106 Not Detected @ ~-------- 2.518-001
SB-122 Not Detected W -------_. 1.98E-001
SB-124 Net Detected W -—-------_ 2.66E-002
SB-125 Not Detected @ -----w--- 7.32E-002
SN-113 Not Detected  —=------- 3.37E-002
SR-85 Not Detected . --w------ 3.34E-002
TA-182 Not Detected W --------- 1.52E-001
TA-183 Not Detected @ -—-------_ 3.21E-001
TL-201 Not Detected @ --------- 3.28E-001
Y-88 Not Detected  -—--=----- 2.45E-002
ZN-65 Not Detected @ --------- 1.02E-001
ZR-95 Not Detected W ---e----- 5.72E-002



*************************************************************************

* Sandia National Laboratories f

* Radiation Protection Sample Diagnostics Program *

I 9/26/02 1:19:59 PM *
Thkdhhkkwkk ke kkkdkkhdhkhkdkhkdh vk hk kA A ATk kT Ak A hwdddhxkxk *****************r
®

*

* Analyzed by:

IR SR R R R L L RS L E LR RS S
Customer

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Commenta:
U-235/Ra-226 peaks not resolved. Either isctope wmay be overestimated.
Ak kA hkkhkh A Ak hhdddbhkhhrhhrhhdthkthErk ki rhdhhthhdhdhkdhhhhhdrhkhhhhkhhik

e

@)

Nuclide

Name

A
(p

Not

Not

. Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not:
Not
Not
Not

ctivity

Ci/gram )
Detected
1.24E+000
6.178-001
5.6CE-001
Detected

4.43E-001
5.17E-001
Detected
.S90E-001
.30E-001
.24E-001
.0BE-CO01
L48E-001

BOUTJdW

Detected‘

Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

%m*m/*

SANDERS M (6135}
055904-003
20134202

9/19/02
9/26/02
LABO1

6000 /

2-sigma
Error

4,20E-001

9.42E-002
9.33E-002

2.33E-001
1.21E-002
1.71E-001
1.81E-001
7.95E-002
2.44E-001
9.21E-002

e L

Reviewed by:
kkdkhkkkdhkkhkhkhkkhkhkhPFhkkhdi

6710/1034-SP1-BH1-19-8
871.000 gram

12:00:00 PM
9:59:58 AM

6002 seconds

MDA

{pCi/gram )

- ek BB Ee o w ww

4,28E-001
5.72E-001
5.35E-002
4.77TE-002

7.57E+000

1.93E-001
1.44E-001
1.77E-001
3.87E-001
8.77E-002
3.43E-00Q2
3.21E-001
8.53E-002

1.74E-001

' 5.84E+000

1.24E4000Q
2.70E-001
1.48E-001
3.11E-001
7.08E-001
1.35E+0G01

1.45E-001
3.12E+002
1.64E+000
5.17E-002
1.62E-001

n- ¥
Q Ji************
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[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-13%9
CE-141
CE-144
CM-243
Co-56
C0-57
CcQo-k8
CC-60
CR-51
C5-134
C5-137
EU-152
EU-154
EU-155
FE-59

GD-153

HG-203
I-131

. IR-192

K-40
MN-52
MN-54
MO-99
NAa-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-1B2
TA-183
TL-201
Y-88
ZN-65
ZR-95

Activity
(pCi/gram )

Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not '

Not
Not

Not
Not
Not
Neot

Not-

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

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected:

Detected
Detected

1.46E+001

Detected
Detected
Detected

Detected
Detected

Detected

‘Detecteaed

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: : 20134202

2-gigma
Error

- e
ISR P
P el
- e = e
- o -
_——— -
e

MDA

(pCi/gram )

3.62E-002
2.63E-002
3.72E-002
2.48E-001
4,86E-001
2.28E-002
4.36E-002
1.73E-001
1.48E-001
3.,26E-002
2.20E-002
3.13E-002
3.BOE-002
2.3BE-001
3.96E-002
2.85E-002
6£.52E-002
1.69E-001
9.76E-002
8.06E-002
5.76E-003
2,93E-002
4.41E-002
2.53E-002
2,85E-001
6.89B-002
3.21E-002

1.28E+000

4.46E-002
7.20E+001
2.87E-001
1.33E+000
2.77E-002
2.52E-001
2.17E-001
2.71E-002
7.52E-002
3.45E-002
3.23E-002
1.59E-001
3.24E-001
3.40E-001
2.70E-002
1.04E-~001
5.58E-002




- ****************************************************k* ***ﬁ************

**************************************************'k**********************

* ) Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnostics Program *
9/26/02 1:22:31 PM *

* *.
* Analyzed by: % b‘a GI}Z'?'!O—Z—ReVJ.ewed by: *
* %k k

khkkkkkdkdkdhkkkkkhhx **************************** * &k ok [ ek dkdkkkkhkkkww

Customer. SANDERS M (6135)
Cugtomer Sample ID : 0553905-003
Lab Sample ID : 20134203

Sample Description : 803/1052-8P1L-BH1-22-8
Sample Quantity : $32.000 gram

_ Sample Date/Time 9/19/02 3:05:00 PM
Acguire Start Date/Time : 9/26/02 11:42:16 AM
Detector Name : LABO1
Elapsed Live/Real Time : €000 / 6003 seconds

Comments ;

U-235/Ra-226 peaks not resolved. Either isotcpe may be overestimated.
**************************i**********************************************

Nuclide Activity 2-sigma MDA
Name . (pCi/gram )} Exrror " (pCi/gram )

U-238 Not Detected @ --------- 4.60E-0C1 .

RA~226 1.00E+0Q00 4.36E-001 €.37E-001 ;

PB-214 6.18E-001 9.56E-002 6.08E-002 :

BI-214 5.5BE-001 9.38E-002 5.44E-002 :
. | PB-210 Not Detected  --------- 7.96E+000 .

.

TH-232 7.42E-001 3.66E-001 2.4%E-001 E

RA-228 7.16E-001 1.46E-001 1.51E-001° i

AC-228 6.74E-001 1.37E-001 - 1.02E-C01 i

TH-228 6.35E-001 1.96E-00L 4.01E-001 f

RA-224 7.86E-001 1.86E-001 6.64E-002 :

PB-212 7.57E-001 1.11E-00C1 3.30E-002

BI-212 7.95E-001 2.%92E-001 3.83E-001

TL~208 6.43E-001 1.15E-001 8.87E-002

U-235 2.3BE-001 1.60E-001 1.87E-001 i

TH-231 Not Detected — ---------- 6.29E+000 I

PA-231 Not Detected  =--------- 1.28E+000

TH-227 Not Detected  -«---=--- 3.03E-001 i

RA-223 Not Detected @ --=------ 1.55E-001 !

RN-219 Not Detected = --------- 3.42E-001

PB-211 Not Detected — -------=--~ 7.76E-001 :

TL-207 Not Detected  ----==--- 1.46E+001

AM-241 Not Detected W --------- 1.55E-001

PU-239 Not Detected @ --------- 3.32B+002

NP-237 - Neot Detected @ --------- 1.80E+000

PA-233 Not Detected  -~---«--- 5.08E-D02

TH-2289 Not Detected @ --=-=-=-=-- '1.78E-001

@®.




(Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CDh-115
CE-135
CE-141
CE-144
CM-243
CO-56
Co-57
CO-58
CO-€0
CR-51
CS5-134
£8-137
EU-152
EU-154

- EU-155

o)

FE-589
GD-153
HG-203
I-131
IR-1392
K-40
MN-52
MN-54
MO~-29
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-1B3
TL-201
Y-88
ZN-65
ZR-~85

Activity

{pCi/gram }
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2.16E+001L1
Not Detected

Not Detected.

Not Detected
Nct Detected
Not Detected
Not Detected
Nct Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nct Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-zigma
Error

- -
- e
= -
L e
- e e e e

- — -

N .

201342403

B RWAWRNB LD H WS R W WA W RSN DR WA W

MDA

ApCi/gzram )

-

.87E-002
.S0E-002
.84E-002
.51E-001
.13E-001
,35E-002
.71E-002
.85E-001
.56E-001
.33E-002
.31E-002
.3BE-002
.84E-002
L47E-001
.10E-002
.03E-002
.B6E-002
.81E-001 -
.05E-001
.50E-002
.13E-002
.09E-002
.39E-002
.61E-002
.30E-001
.91E-002
.44E-002
.32E+000
.58E-002
.22E+001
.97E-001
.23E+000
.B8E-002
.66E-001
.29E-001
.95E-002
.98E-002
.63E-002
.55E-002
.72E-001
.37E-001
.58E-001
.18E-002
.17E-001
6.50E-002

HWWWRWOWAINMNODANRED-Y




ok ko khkhdkkkdhhkkhkk ok hkkkkkk ke kkhhhkkddhbhhhkkodhkhkdhkdddkdhkh kb hdkdkdkhkkik

* Sandia National Laboratories *
* Radiation Protecticn Sample Diagnostics Program *
' 9/26/02 3:41:01 PM : *

B L A SR s R RIS SRS SR E S R 22 L0 S LR L **********;k

- |
* Analyzed by: %“U’“’LE GHZ?/DL Reviewed by:
T X ETEERETREESEEEEE SRS RS &

% de g d g doode v e de v ok de ok i ke ke ke b ke ke g
Customexr

SANDERS M (6135)
Customer Sample ID

: 059906-003
Lab Sample ID : 20134204

*
?v/ﬂ/ *

Sample Description 803/1052-SP1-BH1-27-8

Sample Quantity 812.000 gram

Sample Date/Time 9/19/02 3:45:00 BPM
Acquire Start Date/Time 9/26/02 1:24:37 PM
Detector Name . LABO1

Elapsed Live/Real Time 000 / 6003 seconds

Commentsa:

U-235/Ra-226 peaks not resolved. Either isotcpe may be overestimated. <
************************************************************************j

Nuclide Activity 2-sigma MDA :

Name (pCi/gram ) Error {pCi/gram ) ;
U-238 Not Detected  ------=-= 4.93E-001
RA-226 1.24E+000 5.34E-001 7.68E-001
PE-214 6.78E-001 1.04E-001 6.09E-002
BI-214 5.68E-001 g.71E-002 5.687TE-Q02
. J PB-210 Not Detected @ =~-==-=---- 8.55E+0CQ
’ TH-232 7.37E-001 3.58E-001 2.23E-001
RA-228 7.68E-001 1.57E-001 1.56E-001
AC-228 7.32E-001 1.51E-Q01 1.14E-001
TH-228 7.71E-001 2.30E-001 4 35E-001
RA-224 8.85E-001 2.10E-001 7.56E~-002
PB-212 7.88E-001 1.16E-001 3.70E-002
BI-212 8.03E-001 31.03E-Q01 3.98E~-001
TL-208 6.01E-001 1.10E-Q01 8.36E-002
U-235 1.25E-001 1.72E-001 2.01E-001
TH-231 Not Detected — ----=---- 6£.33E+000
PA-231 Not Detected @ -=-==----- 1.368+000
TH-227 Not Detected @ ---~-=-==- 3.26E-001
RA-223 Not Detected  --==-=---- 1.60E-001
RN-219 Not Detected  -==wrm---- 3.608-001
PB-211 Not Detected  --==------ B.28E-001
TL-207 Not Detectgd --------- 1.41E+001
AM-241 Not Detected  --===r--- 1.68E-001
PU-239 Not Detected  ------=--- 3.57E+002
Np-237 Not Detected  -~---=--- 1.84E+000
Pa-233 Not Detegted  -=----=---- 5.48E-002
TH-229 Not Detected  ---=------ 1.84E~-001
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[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD~115
CE-139
CE-141
CE-144
CM-243
CGC-56
CC-57
CO-58
CO-60
CR-51

CS-134

C5-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-39
NA-22
NA-24
ND-147
NI-57
RU-103
RU-10¢

' 8B-122

8B-124
SB-125
BN-113
SR-85

TA-182

TA-183 -

ThH-201
Y-88
ZN-65
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Nct Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Naot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.74E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not. Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error

- o = -

—— e R ke

A

[P

A . ———

-t m -

——— -

- W —

[

——— = A=

P e

-y . -

- ——— ——

20134204

MDA

(pCi/gram )

.35E-002
.19E~002
.33E-002
.60E-001
.58E-001
.51E-002
.12E-002
.54E-001
.71E-001
.56E-002
.43E-002
.55E-002
.02E-002
.61E-001
.26E-002
.36E-002
.21E-002
.02E-001
.11E-001
.05E-002
.38E-002
.40E-002
.96E-002
.74E-002
.53E-001
.11E-002
.57E-002
.40E+000
.91E-002
.67E+001
.24E-001
.38E+000
.10E-002
.B1E-001
.49E~-001
.09E-002

WRNNWMHFW IR WOWMNS WA ORFRNNJWE NN WDWRERPROMNUONS WM

8.71E-002

3.80E-002
3.7BE-002
1.79E-001
3.65E-0021
3.81E-001
2_81E-QQZ
1.16E-Q01
6.60E-Q02




ddkhkkdkhkkdkhkhkhdhhhdhhhkdkhhhkhdkhrkdhhkrthkhkdhhhkdkdkhrhdhkrhhbhkkddkd kv h ki txdrrrs it hrd

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
. 9/26/02 5:22:25 PM *

dekhdkkkkdhhhdhhdkdhhdhhdkhdhhkbhhkkhkkkkbhrdkdrhdhkrhkdkrkkrk kR Tk ATk hk ok bk rkkrkthx®
*

x
* Analyzed by: g(»ﬂlﬂ{% 427/07 Reviewed by /
RS R AR X EEE RSN SR EEEN] * % % ***i’**********************(**** ************

Customex SANDERS (6135)
Customer Sample ID 055507-003
Lab Sample ID 20134205

Sample Description 825/276-8P1-BH1-8-8

Sample Quantity 730.000 gram

Sample Date/Time 9/24/02 2:05:00 PM
Acquire Start Date/Time 9/268/02 3:42:11 PM
Detector Name LABOL

Elapsed Live/Real Time 6000 / €003 seccnds

Comments:

. U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

*************************************************************************

Nuclide Activity 2-gigma MDA,
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected - --------- 5.54E-001
RA-226 ) 1.79E+000 6.26E-001 8.72E-001
PR-214 9.41E-001 1.38E-001 6.98BE-002
BI-214 7.43E-001 1,23E-001 6.53E-002
. _ 'PB-210 Not Detected  ----====- 9.33E+000
TH-232 S.0BE-001 4.31E-001 2.32E-001
RA-228 8.82E-001 1.77E-001 1.65E-001
AC-228 8.67E-001 1.72E-001 1.16E-001
TH-228 3.76E-Q01 2.76E-001 5.02E-001
Ra-224 1.11E+000 2.58E-001 9.44E-002
PB-212 5.41E-001 1.38E-001 4,.13B-002
BI-212 8.97E-001 3.62E-001 4.91E-001
TL~-208 8.04E-001 1.38E-001 5.03E-002
U-235 9.46E-002 1.86E-001 2.178-001
TH-231 "Not Detected @ ~~-------- 7.20E+000
PA-231 Not Detected @ --------- 1.57E+000
TH-227 Not Detected — --------- 3.67E-001
RA-223 Not Detected  --------- 1.38E-001
RN-219 Not Detected  --------- 4.,18E-001
PB-211 Not Detected @ --------- 9.28E-001
TL-207 Not Detected @ --------- 1.56E+001
AM-241 Not Detected @ ~-------- 1.93E-001
PU-239 Not Detected  ----=---- 3.85E+Q02
Np-237 Not Detected  ------=-- 2.07E+000
PA-233 Not Detected  --------- 6.18E-002
TH-229 Not Detected  ------=-=- 2.11E-001




o

[Summary Report] - Sample ID: : 201342058

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-138
CE-141
CE-144 .
CM-243
Co-56
Co-57
CO-58
CO-60
CR-51
C58-134
Ccs-137
EU-152
EU-154
EU-155
FE-E9
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-B5
TA-182
Th-183
TL-201
Y-88
ZN-65
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error

Not Detected
Not Detected
Not Detected
Naot Detected
Not Detected

- 1.66E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- A mm

- -

—— e kW oma -

MDA
(pCi/gram )
4,.74E-002
3.45E-002
4 92E-002

"2.72E-001

1.48E-001
2.72E-002
4.8SE-002
2.16E-001
1.94E-001
3.69E-002
2.71E-002
3.70E-002
4.39E-002
2.53E-001
5.09E-002
3.86E-002
8.11E-002
2.21E-001
1.27E-001
9.06E-002
7.04E-002
3.53E-002
3.61E-002
2.93E-002
3.12E-001
5.10E-002
4.01E-002
4.78E-001
5.21E-002"
3.83E-001
2.45E-001
1.55E-001
3.31E-002
3.24E-001
7.48E-002
3.26E-002
9.58E-002
4.30E-002
4.03E-002
1.92E-001
2.16E-001
1.42E-001
3.45E-002
1.32E-001
6.46E-002




Ckkhkkkkhkhkhkkhkhkhdkhhhkkhkdd bk khkhkkhkkdkhkhkktdhkhkdkkhkh kbt bk kkthkhkt ko hkhkhkhkhkhhhkhkth*k

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program N *
* 9/26/02 9:34:00 AM *

kdekkdhkkdhhhkhkkdhkhkdhahhdkkhdhhdthodddhrdrhhbddhrdohkhrrdrdhtbddkbhokhordohkkkddd
* *

* Analyzed by: /é_, /,‘Z'/? Reviewed by: 0 *
FE S SR ERE R LS TR SRR R EE EBESELESESE] dEkhkhk kb ki hkhbikhkd T EEEEE R R R & 8.
Customer SANDERS M {€135) '

Customer Sample ID : 059808-003

Lab Sample ID : 20134206

Sample Description : 829/276-SP1-BH1-13-58

Sample Quantity : 743,000 gram

Sample Date/Time : 9/24/02 2:20:00 PM

Acquire Start Date/Time : 9/26/02 7:53:41 AM

Detector Name : LABQZ2
Elapsed Live/Real Time : 6000 / 6003 seconds
Commenta:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
****************************************************************i‘*******i‘

@

Nuclide Activity 2-gigma MDA
Name {(pCi/gram ) Error. (p€i/gram )
U-238 Not Detected  --------- 7.14E-001
RA-226 1.58E+000 5.48E-001 7.58E-001
PE-214 8.54E-001 1.23E-001 6.15E-002
BI-214 7.11E-001 1.13E-001 " 5.58E-002
PB-210 Not Detected @ -=--=~<-=~- 2.8B1E+001
TH-232 7.55E-001 3.62E-001 2,12E-001
RA-228 9.43E-001 1.65E-001 1.21E-001
AC-228 8.11E-001 1.56E-001 1.11E-Q01
TH-228 1.30E+4+000 4.65E-001 6.35E-001
RA-224 1.05E+000D 2.24E-001 6.88E-002
PB-212 8.87E-001 1.28E-001 3.87E-002
BI-212 7.76E-001 2.65E-001 3.4BE-001
TL-208 - 7.25E-001 1.38E-001 1.33E-001
U-235 9.72E-002 -1.82E-001 2,30E-001
TH-231 Not Dektected  --------- 1,13E+001
PA-231 Not D=tected @ --------- 1.42B+000
TH-227 Not Detected @ ~-------- 3.56E-001
RA-223 Not Detected @ -~-------- 1.85E-001
RN-219 Not Detected @ --=-=-=----- 3.68E-001
PB-211 Not Detected @ --------- 8.28E-001
TL-207 Not Detected  --------- 1.31E+001
AM-241 Not Detected  --------- 4 .25E-001
PU-233 Not Detected  «s=m==--- 4.19E+002
NP-237 Not Detected @ -=---c----- 2.28E+000
PA-233 Not Detected  -~=------ 5.87E-002
Not Detected  ~--=----- 2.42E-001
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[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
COo-57
CC-58
CO-60
CR-51
C5-134
Cc8-137
EU-152
EU-154
EU~155
FE-59
GD-153
HG-203
I-1i31
IR-192
K-40
MN-52

MN-54

MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106.
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
¥-88
ZN-§5
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

.Not Detected

2.41E+001
Not Detected
Not Detected
Not Detected
Not Datected
Not Detected
Not Detected

e E—E TS IR0 S5TISE=062

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-gigma
Error

L

o v o =

T

e A e -

P e ]

- -

e -

- e e ow .

20134206

WM MR WL g NN

MDA

(pCi/gram )

3.41E-002
2.75E-002
4 ,85E-002
2.38E-001
1.11E-001
2.88E-002
5.1BE-002
2.32E-001
1.72E-001
3.18E-00C2
3.04E-Q02
3.07E-0Q02
3.47E-0Q02
2.31E-CQ1

'3.97E-002

2.50E-002
5.13E-0Q02
1.57E-Q01
1.32E-001
7.06E-002
9.62E-002
3.16E-002
3.14E-002
2.6BE-002
3.14E-001
3.58E-002

. 3.32E-002

3.2BE-001
3.99E-002
2.17E-001
1,98E-001

.68E~002
.41E-001
.73E-002
.65E-~002
.95E-002
.51E-002
.40E-002
.55E-001
.62E-001
.31E-001

.91E-002
5,15E-002

LA2E-002
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* Sandia National Laboratories - : *
* Radiation Prctection Sample Diagnogtics Program i *
* 9/26/02 12:58:06 PM ! "

dok ek kohkkk kv kA vk k ok dhkkhkdhhdhhhdhdhhhkhhhkhkhhdhdhdhkdrkdhdhrhkdokhkhk ok Rk ok ok R Rk ok ke w

* Analyzed by: Reviewed by:

Jer |
********************<§4t:***?é¥5******************** ***#&i '*i%:{******
Customer : SANDERS M (6135) ;
Customer Sample ID 059912-003 :

Lab Sample ID 20134208

Sample Description 915-922/1003-SP1-BH1-27-5

- BI-214
_j BB-210

Sample Quantity 881.000 gram i
Sample Date/Time : 9/24/02 8:45:00 AM :
Acquire Start Date/Time : 9/26/02 11:17:42 AM
Detector Name : LABOZ :
Elapsed Live/Real Time 6000 / 6004 seconds ‘ ;
Comments:
U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
*******************************************************************'******
Nuclide Activity 2-gigma MDA
Name (pCifgram ) Exror (pCi/gram )
U-238 Not Detected  --------- 6€.58E-001
RA-226 1.3%E+000 4.83E-001 6.76E-001
FB-214 7.10E-001 1.04E-001 5.86E~-002
6.43E-001" 1.02E-001 S.068E-002
Not Detected  --------- 2.56E+001
TH-232 S.28E-001 4.27B-001 1.84E-001
RA-228 8.53E-001 1.45E-001 1.16E-001
AC-228 8.86E-001 1.55E-001 7.75E-002
TH-228 8.57E-001 4.08E-001 £.99E-001
RA-224 9.75E-001 2.05E-001 5.81E-002
pPB-212 8.55E-001 1.23BE-001 3.60E-002
BI-212 1.08E+000 2.81E-001 3.1BE-001
TL-208 7.57BE-001 1.13E-001 6.79E-002
U-235 Not Detected @ ---===--- 2.04B-001
TH-231 Not Detected  --------- 1.03E+001
PA-231 Not Detected @ =~-==-=--~-- 1.24E+000
TH-227 Not Detected = --------- 3.21E-001 |
RA-223 Not Detected @ --~-=----- . 1.82E-001 pd? VD
RN-219 —— =00 T P e — 3 6B 00— DT i
PBR-211 Not Detected @ =-------=-- : §.87E-001 wﬂzﬁom
TL-207 Not Detected  w~=-w----- 1.15E+001 - j
AM-241 Not Detected  ---~----- 3.74E-001 i
PU-239 Not Detected  --=--=----- 3.7BE+002 |
NP-237 Ncoct Detected  --------= 2.03E+000 :
PA-233 Not Detected  --------- 4 .85E-002 :
TH-225 Not Detected @ --------- 2.15E-001 i
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(Summary Report] - Sample ID: 20134208
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error {(pCi/gram )
AG-108m Nct Detected W ~---c-cano- 2.98E-002
AG-110m Not Detected W --------- 2.45E-002
BA-132 Nok Detected —--=w---aa 4.21E-002
BE-7 Not Deteckted  ----==---- 2,.05E-001
CD-115 Not Detected = -—-------- 1.12E-001
CE-139 Not Detected @ ~--------- 2.48E-002
CE-141 Not Detected — =--------- 4,59E-002
CE-144 Not Detected  -=-ce--ae- 2.03E-001
CM-243 Neot Detected  -----c-e-- 1.53E-001
CO-56 Not Detected @ -----—---- 2.74E-002
CO-57 Not Detected @ @ —~=---=--w-- 2.66E-002
C0O-58 Not Detected @ ---=-----. 2.67B-002
CO-80 Not Detected @ ~--ce-wn-- 3.14E-002
CR-51 Not Debected - —--—------ 2.04E-001
CS-134 Not Detected @ ~-=------ 3.50E-002
Cs-137 Not Detected @ ~“--me---- 2.56E-002
EU-152 Not Detected @ -----w--- 7.96E-002
BEU-154 Not Daetected  -~c-w--=-= 1.37E-Q01
EU-155 Not Detected @ ~---=---- 1.21E-001
FE-59 Not Detected @ -—=-ccw--- 6.26E-002
GD-153 Not Detected @ -——vcomwww. 8.93E-002
HG-203 - Not Detected - -—--—==-axw- 2.87E-002
I-131 Not Detected @ ~=--=----- 2.86E-002
IR-192 Not Detected  --=-=---=-=-- 2.32E-002
K-40 2.35E+001 3.11E+4+000 2.25E-001
MN-52 Not Detected - -=-=-==---- 3,25E-002
MN-54 Not Detected @ -=------- 2.88E-002-
MO-99 Not Detected @ --------- 3,28E-001
NA-22 Not Detected  --=--==--- 31.56E-002
NA-24 Not Detected  ---==----- 2.77E-001
ND-147 Not Detected @ ==-=-c-=-- 1.85E-001
NI-57 Not Detected  ---=------ £.93E-002
RU-103 Not Detected @ —--=mcea- 2.41E-002
RU-10¢ Not Detected @ —---e—----- 2.32E-001
SB-122 Not Detected @ -=--===-=-- 5.73E-002
SB-124 Not Detected  ---wema-- 2.48E-002
SB-125 Not Detected @ -----=---- 7.09E-002
SN-113 Not Detected  --=-=---=-- 3,.07E-002
SR-85 Not Detected: — «vrawwca=- 3.06E-002
TA-182 Not Detected  -—=ceecee-- 1.27E8-001
TA-183 Not Detected @ -—-=cww--- 4.2BE-001
TL-201 Mot Detected @ ---=----- 2.30E-001
Y-88 Not Detected  -=--==--w--=- Z2.14E-002
ZN-85 Mot Dstected @ -~-eceen- B.24E-002
ZR-55 Not Detected  ~~~=--—-- 4.74E-002
f
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* Sandia National Laboratories

* Radiation Protection Sample Diagnestics Program

* 5/26/02 4:58:56 PM
dhkhdkddhhkhkkhkdrhthkahkdkhkdkhhkhodhdhdrdrdhkdrdhhrhkdrhhhkdrhhkdhdkrorhhdbhhbhkkrhbdbbkknkbkdtksx
* ;]

* Analyzed by: 7{ _ 7/ag c» Reviewed by: ﬂgb ,
Fohckkhkhkkkk bk kkdhkhr kX hd bk rh kT h b h kb kkkdkhhtnkhkk*kk ***1(* *hkkhkkkkFhhkk
Customer : SANDERS M (6135)

Customer Sample ID : 059813-003

Lab Sample ID : 20134209

Sample Description : 8915-922/1003-8P1-BH1-33-5

Sample Quantity : 846.000 gram

Sample Date/Time ¢ 9/24/02 9:35:00 AM

Acguire Start Date/Time : 9/26/02 12:59:51 PM

Detector Name ; LABQZ .

Elapsed Live/Real Time : 6000 / €003 geconds

Comments:

U-235/Ra-226 peaks not resclved. Either isctope may be overestimated.
kkkdkkkk bk kkkdhkhk kAR b h AN Ak Atk hkkhkhhkhkkhdhdohkhhddddhhrdrhthhrkdhkikrkirx

-Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error {(pCi/gram )

U-238 Not Detected @ =-=-=~----- 6.43E-001
RA-226 1.70E+000 4.88E-001 6£.40E-001
PB-214 6.63E-001 - 9.BBE-002 _ 5.92E-002
BI-214 6.56E-001 1.04E-001 4.99E-002
PB-210 Not Detected  ~-wc~==-- 2.48E+001
TH-232 8.00E-001 3.74E-001 - 1.84E-001
RA-228 . 7.84E-001 1.41E-001 1.19E-0601
AC-228 . 7.79E-001 1.46E-001 - 9,82E-002
TH-228 9,10E-001 3.36E-001 4.57E~-001
RA-224 9.45E-001 2.00E-001 5.01E-002
PB-212 7.83E-001 1.14E-001 3.47E~-002
BI-212 8.00E-001 -2.56E-001 3,22E-0G01
TL-208 7.09E-001 1.14E-001 &.78E-002
U-235 8.15E-002 1.61E-001 2.04E-001
TH-231 Not Detected  ----=----- 1.03E+001
PA-231 Not Detected  -----=--- 1.23E+000
TH-227 Not Detected @ ----==-=-- 3.18E-001
RA-223 Not Detected  -----==-- 1.80E-001
RN-219% Not Detected @ -=----~- - 3.11E-001
PB-211 Not Detected  -~---=«--- 7.12B-001
TL-207 Not De:tected  --------- 1.12E+001
AM-241 Mot Datected --=-=~---- 3.B3E-001
PU-239 Not Detected - - 3.B1lE+002 :
NP-237 Not Detected @ -----=--- 2.02E+000 ‘
PA-233 Not Detected  ----=-=---- 4 _.90B-002.
TH-229 Not Detected  ---=--~--=- 2.17E-001

* & * % % K F




[Summary Report]

Nuclide
Name
AG-108m
AG-11Cm
BA-133
BE-7
CD-1185
CE-138
CE~141
CE-144
CM-243
CO-56
CO-57
Co-58
CO-60
CR-51
Ccs-134
Ccs-137
EU-152
EU-154
EUJ-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MQO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
8B-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
¥Y-88
ZN-665
ZR~-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detectead
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
2.12E+001

‘Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

‘Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
ot D==ected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error
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20124209

MDA
{pCi/gram )

3.02E-002
2.51E-002
4.23E-002
2:10E-001
1.10E-001
.60E-002
.57E-002
.08E-001
.49E-001
.89E-002
.75E-002
.66E-002
.03E-002
.10E-001
.53E-002
.66E-002
.23E-002
.39E-001
.20E-001
.01E-002
.88E-002
.7BE-002
.80E-002
.40E-002
.43E-001
.31E-002
.83E-002
.15E-001
.53E-002
.82E-001
.8BE-001
.72E-002
.43E-002
.31E-001
L62E-002
.44E-002
.79E-002
.17E-002
.89E-002
.35E-001
.40E-001
.30E-001
.02E-002
.60E-002
.63E-002
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* Sandia National ILaboratories
. * Radiation Prctection Sample Diagnostics Program
- ¥ 9/26/02 4:22:12 PM

dkhkhkbkkkbxdt ko kb kb rddddoktdtkrhrhhhkdhrhkrrthhbdbhhdbohkdbhkhdokhbtirkkrrkhrhkitdr

*
* Analyzed by: gafalj}- ﬁrz?ﬁpz_ Reviewed by: p/Q/ﬂ/’
dkdekwhdkkhkdhhhkdhhx kT kdkdtFhrhkhhkehhkdkhhrdhddhrrRr kAt k*k [REFLEEEEE LSR5 5 &4

Customer : SANDERS M (6135)
Cugtomer Sample ID : 058914-003
Lab Sample ID -: 20134210

; . (g
Sample Descripticn : 915-522/1003-SPL-BH1-26-5 _ 4410
Sample Quantity s 767.000 gram a#lq]
Sample Date/Time : 9/24/02 11:10:00 AM
Acquire Start Date/Time : 9/26/02 2:41:52 BPM
Detector Name : LABO2
Elapsed Live/Real Time 6000 / 6003 seccnds
Comments:

-

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
B L 2 2 22 22T E 2SS S NS EE SRS LS 2 8 0 L0 A0 A b b i

Nuclide Activity 2-sigma MDA
Name {(pCi/gram ) Error (pCi/gram )}

U-238 Not Detected = -------=-= 7.24E-001
RA-226 1.80E+000  5.48E-001 7.36E-001
PB-214 B.058-001 1.18E-001 6.45E-002
. EIlI-214 6.89E-001 1,10E-001 5,.74E-002
</ PB-210 Not Detected — -----~--- 2.78E+001
TH-232 9.3158-001 4 .32E-001 ] 2.01E-001
RA-228 7.928-001 1.47E-001 . 1.38E-001
AC-228 9.11E-001 1.68E-001 1.10E-001
TH-228 8.378-001 3.96E-001 5.77E-001
RA-224 1.03E+000 2.21E-001 8.12E-002
PB-212 - 9.87E-001 1.42E-001 3.85E-002
BI-21z2 1.08E+000 2.BSE-001 3,24E-001
TL-208 -  8.14E-001 1.31E-001 8.0SE-002
U-235 Not Detected  -----~=--- 2.28E-001
TH-231 Not Detected  --------- 1.12E+001
PA-231 Not Detected  --------- 1.38E+000
TH-227 Not Detected . --------- : 3.64E-001
RA-223 Not Detected @ --=--=----- 2.04E-001
REN-2189 Not Detected @ --------- 3.51E-001
PB-211 Not Detected ———mm == 8.11E-001
TL-207 Not Dekected  --------- 1.25E+001
AM-241 Not Detected  ----=----- 4,10E-001
PU-239 Not Detected @ ----~---- 4,.16E+002
NpP-237 Not Detected - — - 2.21E+000
PA-233 Not Detected - ———— 5.39E-002
TH-229 Not Detcected =-------=~-- 2.35E-001




[Summary Repert] - Sample ID:

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115%
CE-139
CE-141
CE-144
CM-243
CC-56
CO-57
CO-58
CO-60D
CR-51
C8-134 -
CcS5-137
EU-152
EU-154
BEU-155
FE-59
GD-153

" HG-203

I-131
IR-152
K~-40
MN-52
MN-54
MO-59

- NA-22

NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZK-565
ZR-95

Activity

{pCi/gram )
Mot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nat Detected

2.26E+001

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Datected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nct Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-3igma
Error

- - -

- e

=

P R T

P T

P e

P

B .

20134210

POUORDMNBAMWVUINANMNINLVDWWLLWWLDLWYUARPCODONNBOODWLEAOORD LR

MDA

(pCi/gram )}

3.53E-002
2.69E-002
4.68E-002
.27E-001
.22E-001
.85E-002
-12E-002
.25E-001
.68E-001
.QGE-002
. 55E-002
.93E-0Q02
.35E-002
.23E-001
.92E-002
.94E-00Q2
.79E-002
.62E-001
.32E-001
.B3E-002
.66E-002
.10E-002
.17E-002
.58E-002
.04E-001
.31E-002
.16E-002
.B6E~001
.B9E-002
.26E-001
.06E-001
.68E-002
.53E-002
.65E-001
.10E-002
.67E-002
L13E-002
.40E-002
.37E-002
.46E~-001
.72E-001
.52E-001
.40B-002
.94E-002
.89SE-002




**************i******.***************'k***************************"k*******i—
* : Sandia National Laboratories : 3
* Radiation Protection Sample Diagnostics Program : o
e 9/26/02 B:26:56 AM o
dekkdddkhkkkkhkdkd ok khhkdhkhrhkkhkhhhhdkdhkdokkddhhkdddkdkddhkdkddkddhkkkodkddokk kdodkdkdkkdhwi
*

o
* Analyzed by: 4{;_J 26 /oy Reviewed by: ,7Dh/ULf; i
AR AR R SRR RS EEEREE RS RS EEEER] % %k ok e ok g ke kv g i ke % ke ke ok ke d vde de %t gk oKk ok g o ke ke ok ke e B
Customer SANDERS, M (6135)
Customer Sample ID 059%15-0023
Lab Sample ID 20134211

915-922/1003-5P2-BH1-31-5
85%2.000 gram
‘9/24/02 11:40:00 AM

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time : 9/25/02 10:50:23 AM :
Datector Name : LABOZ
Elapsed Live/Real Time 6000 / 6003 seconds

Comments: g
U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.

************************************************************************r
i
]

o

Nuclide Activity 2-sigma MDA )
Name (pCi/gram } _Error (pCi/gram )
U-238 Not Detected @ --------- 6.23E-001
RA-226 1.63E+000 4 . 77E-001 6.30E-001
PE-214 6.47E-001 1.045-001 8.324E-0Q2
BI-214 6.05E~-001 9.61E-002 4.62E-002
PB-210 Not Detected  =--=-=--=--- 2.44E+001
TH-232 7.08E-001 3.37E-001 1.90E-001
RA-228 7.26E-001 1.32E-001 1.12E-001
AC-248 7.58E~-001 1.39E-001 8.39E-002
TH-228 84.12E-C01 3.48E-001 4,96E-001
RA-224 9.13E-001 1.26E-001 7.09E-002
PE-212 7.58E~-001 1.09E-001 3.12E-Q02
BI-212 7.85E-001 2.84E-001 3.82E-001
TL-208 6.10E-Q01 1.00E-001 §.35E-002
U-235 Nct Detected  --------- 2.01E-001
TH-231 Not Detected @ - -~------ 9,60E+0Q00
PA-231 Net Detected  -------=-- 1.18E+000
TH-227 Not Detected  «-=-===---- 2.02E-001
RA-223 Not Detected ™ ~-=-=------ 1.62E-001
RN-219 Not Detected  --=-=--=-~-- 3.00E-Q01
PE-211 Not Detected  =--=--=----- €.78E-Q01
TL-207 Neot Detected -=-w----- 1.15E+001
AM-241 Not Detected  -~------- 3,73E-G01
PU-239 Not Detected @ -----=--- 3,73E+002
NE-237 Not Detected @ ~-------- 1.82E+C00
PA-233 Neot Detected  ---m--=--- 4 .86E-002
TH-2289 Not Detected  --------- 2.09E-001




(Summary Report] - Sample ID: : 20134211

. Nuclide . Activity 2-sigma MDA

Name (pCi/gram } ~ Error (pCi/gram )
AG-10Bm Not Detected  --------- 3.02E-002
AG-110m Not Detected @ ----=---- 2.38E-002
BA-133 Not Detected @ ---=------ 4 ,.17E-002
BE-7 Not Detected  --------- 2.01E-001
CD-115 Not Detected  -~=-------- 7.50E-302
CE-138 Nok Detected W -cccc-neos 2.47E-002
CE-141 Not Detected W -—wceee--- 4.42FE-002
CE-144 Not Detected @ --------- 1.99E-001
CM-243 Nct Detected W ---ece--- 1.43E-001
CO-56 Nct Detected -===c=--- 2.68E-002
Co-57 Not Detected @ --------- 2.62E-002
co-58 Not Detected @ -—---w-e-- 2.55E-002
CO-60 Not Deteckted @ --------- 2.56E-002
CR-51 Not Detected — -w-=-=---- 1.94E-001
C5-134 Not Detected ——————— - 3.30E-002
C5-137 Not Decected @ -—-=--=------ 2.63E-002
EU-152 Not Detected @ ----=-—=--- 7.80E-C0Q2
EU-154 Not Detected @ -=---=----- 1.39E-001
EU-155% Not Detected @ --------- 1.18E-001
FE-59 Not Detected @ -«=--cw--- 6.10E-002 "
GD-153 Not Detected e et 8.66E-002
HG-203 Not Detected @ -~~-==cwu-- 2.64E-002
I-131 Not Detected = --------- 2.61E-002

- IR-192 Not Detected @ -----=---- 2.2BE-Q002

) K-40 2.31E+001 3.06E+000 2.25E-001
MN-52 Not Detected @ @ ----—-—-- 2.92E-002
MN-54 Mot Detected @ --------- 2.753E-002
MC-89 Not Detected @ --------- 2.34E-001
NA-22 Not Detected  --------- 3 .5BE-002
NA-24 - Not Detected @ ----=-=- - ' 7.81E-002
ND-147 Not Detected @ +~--~----- 1.67E-001
NI-57 Not Detected @ ~<~=ece=---- 3.37E~002
RU-103 Not Detected R e 2.23E-002
RU-106 Not Dektected @ ---=-=--- 2.20E-001
3B-122 Not Detected  =---=-- —-———- 4,04E-002
S5B-124 Not Detected @ --------- 2.32E-002
58-125 Not Detected @ ------- - 6£.82E-Q02
SN-113 Not Detected = --------- 3.08E-002
SR-85 Not Detected  --------- 2.92E-002
TA-182 Not Detected  —~saremww 1.28E-001
TA-183 Not Detected ----=----- 3.66E-001
TL-201 Not Detected  --------- 1.75E-001
Y-88 Not Detected @ ------=--- 2.20E-002
ZN-65 Not Detected  --------- 8.44E-002

ZR-95 Not Detected @ ---=------ 4,62E-002

Qo)
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* Sandia National Laboratories

* Radiation Protection Sample Diagnostics Program

* 9/25/02 2:12:55 BEM
whkkhkhkhhkddhkddehhkdbhkkhhkhkhhrhdhhbkhkdhhdhdhhhdhhbkdthrhkkhkhdddrhhdkn 22 R E LA LS LR ERES.;
¥

* Analyzed by: J?ﬂk_ 71&¢ '3 ~ Reviewed by: @A 7

RS A RS R AR A EER EE R E T E R E TR N EE RN S L EEEEEEE RN R TR TR R *kkdkkhkEh kb kkhk ok kk Kk
Customer : SANDERS, M {€135)

Customer Sample ID : 059517-003

Lab Sample ID : 20134212

Sample Degcription : 6969/1004-DF1-BH1-8-5
Sample Quantity : 675.000 gram
Sample Date/Time 9/20/02 5:20:00 AM
Acquire Start Date/Time 9/25/02 12:32:34 EM
Detector Name : LABO2 ,
Elapsed Live/Real Time 6000 / 6003 seconds
Comment.s:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
hhkhkhhhhhkkddhkkhkddrhbhhbhhdkkkkFirddhdokkdddddhdhkddddohkddkdkdddkhkkdhkdhkiddidhkii

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ -=---=----=~ 7.98E-001
RA-226 1.93E+000 5.82E-001 7.74E-001
PB-214 7.89E-001 1.17E-001 6.80E-002
BI-214 £.99E-001 1.13E-001 5.82E~002
) PB-210 Not Detected  ------o=- 2.99E+001
TH-232 9.56E~-001 4.,45E-001 2.11E-001
RA-228 1.17E+000 1.97E-001 1.20E-001
AC-228 9.86E-001" 1.84E-001 1.24E-001
TH-228 1.10E+000 4 ,.57E~-001 6.48E-001
RA-224 1.21EB+000 2.56E-001 7.02E-002
PR-212 1.04E+000 1.50E-001 3.92E-002
BI-212 1.14E+000 3.32E-001 3.59E-001
TL-208 -9.,48E-001 1.48E-001 7.88E-002
U-235 Not Detected  --------- 2.35E-Q001
TH-231 Not Detected  --~ww==-- 1.19%9E+001
PA-231 Not Detescted @ --------- 1.38E+000
TH-227 Not Detected  ---«----- 3.89E-001
RA-223 Not Detected  ~--------- 2.61E-001
RN-218 Not Detected  --------- 3.74E-00Q1 -
PB-211 Not Detected  ---~----- 8.40E-001
TL-207 Mot Detected  --------- 1.178+001
AM-241 Not Detected  --------- 4.56E-001
PU-239 Not Detected mm e 4 _,398+4002
NE-237 Not Detected  --------- 2.34E+0400
PA-233 Not Detected  «-------- 5.73E-002
TH-229 Not Detected @ --------- 2.47E-001




[Bummary Report] - Sample ID: : 20134212

Nuclide
Name
AG-10Bm
AG-110m
BA-133
BE-7
CDR-115
CE-139
CE-141
CE-144
CM-243
Co-56
CO-57
CO-58
CO-60
CR-51

CS-134

C5-137
EU-152
EU-154
BU-155
FE-58
GD-153
HG-203
I-131
IR-182
K-4G
MN-52
MN-54
MQO-99
Na-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB~-122
5B-124
SB-125
SN-113
SR-85
TA-182
TA-1B3
TL-201
Y-88
ZN-65
ZR-95

Activity

{pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.84E+001
Neot Detected
Not Detected

Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
MNeot Datected

2-gigma
Erroxr

- - -

- e -
R e Rt
o -
— - -
]

- -

MDA
(pCi/gram )

3.66B-002
2.87E-002
5.04E-002
2.45E-001
3.44E-001
2.98E-002
5.83E-002
2.42E-001
1.77E-001
3.31E-002
3.10E-002
3.14E-002
3.48E-002
2.61E-001
4.11E-002
3.02E-002
9,18E-002
1.68E-001
1.40E-001
6.84E-002
1.01E-001
3.38E-002
4,26E-002
2.83E-002
3.02E-001
5.45E-002
3.42E-002
8.01E-001
4.03E-002
9.80E+000
2.58E-001
5.29E-001
3.01E-002
2.73E-001
1.48E-001
2.88E-002
7.97E-002
3.78E-002
3.71E-002
1.52E-001
7.87E-001
5.33E-001
2.59E-002
9.97E-002
5.35RE-002
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* Sandia National Laboratories

* Radiation Protection Sample Diagnostics Program
J $/25/02 3:55:00 PM

khkhhhhkhkhkhkdhhbhhhhkhkrk ko hhkhkrhhxhhhddhdbkdkhhhdhhdbobdbhhkdpphddkkyhddhrthrdk
i /

kkhdhhkxdhhkkk

*

* Analyzed by: J?( ngﬁépz, Reviewed by: )
Ak kkkFE A AN AR AT AR TRk khh ke kT ek r kT hxdhthhAd b h e YrIhxndwer

Customer SANDERS, M (£135)
Customer Sample ID : 059918-003
Lab Sample ID : 20134213

Sample Pescription 6969/1004-DF1-BH1-13-8

Sample Quantity 770.000 gram

Sample Date/Time e/20/02 9:35:00 AM
Acguire Start Date/Time 5/25/02 2:14:41 PM
Detectcr Name LABQ2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
****************ir*7*************************************************'lr:lr***

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error {(pCi/gram )
UJ-238 Not Detected ————————- 7.02E-001
RA-226 2.17E+000 5.71E-001 7.20E-001
PB-214 7.90E-001 1.15E-001 £.04BE-002
BRI-214 7.356E-001 1.15E-001 5.15E-002
PB-210 Not Dagected @ ---=-=-=-=~-=- 2.78E+001
TH-232 1.00E+000 4.74E-001 - 2.63B-001
RA-228 9,73E-001 1.70E-001 1.32E-001
AC-228 9,77E-Q0Q1 1.75E-001 9.94E-0Q02
TH-228 g.36E-C01 4 35E-001 6.35E-001
RA-224 1.26E+00Q0 2.62E-001 7.86E-0Q2
PB-212 I.06E+000 1.51E-001 3.58E-002
BI-212 1.08E+000 3.14E-001 3.B1E-001
TL-208 9.21E-001 - 1.44E-001" 7.91E-002
U-235 Not Detected  ~---owwu--= 2.31E-001
TH-231 Not Detected  --------- 1.13E+C01
PA-231 Not Detected  ~---w-=-== 1.33E+000
TH-227 Not Detected  --=---=---- 3.67E-001
RA-223 Not Detected  ~-=~---w=-= 2.41E-Q01 e
RN-219 531 R=-00T 11 E=00% IGO0 oot
PB-211 Not Detected  --------- . 7.91E-001 DEERS
TL-207 Not Detected  --------- 1.19E+001 gLt
AM-241 Not Detected  --====-=-- 4.13E-001
PU-239 Not Detected  =—--===n-- 4,.17E+002
Np-237 Not Detected @ -----=---- 2.19E+000
PA-233 Not Detected  =~--==---=-- 5.40E-002
TH-229 Neot Detected @ =--=====-=-=- 2.37E-001




o

[Summary Report] - Sample ID: 20134213
Nuclide Activity 2-gigma . MDA
...... Name (pCi/gram ) Erroxr (pCi/gram )

AG-108m Not Detected @ -==------- 32.45E-002
AG-110m Not Detected W ---cw-wa--- 2.59E-002
BA-133 Not Detected  --------- 4 .69E-002
BE-7 Not Detected @ ----=---- 2.23E-001
Cb-115 Not Detected — --=--~---- 31,30E-001
CE-~13%5 Nct Detected @ --------- 2.79E-002
CE-141 Not Detected W --------- £.558E-002
CE-144 Not Detected  ~-==~w-=-- 2.29E-001
CM-243 Not Detected @ --=-w--=-- 1.68E-001
CO-56 Not Detected @ ------=-- 3.03E-002
CO-57 Not Detected ----=---- 2.97E-002
co-58 Not Detected @ -=------- 2.81E-002
CO-60 Not Detected  +=--—-=--- 3.24E-002
CR-51 Not Detected  --------- 2.438-001
5-134 Not Detected @ -=v==-=---- "3.76E-002
Ccs-137 Not Detected  --------- 2.85E-002
BU-152 Not Detected’ W ~wsww---- 8.82E-002
EU-154 Not Detected @ ~--=------ 1.58E-001
EU-155 Not Detected @ --------- 1.33E-001
FE-59 Not Detected  «--—----- 6.51E-002
GD-153 Not: Dektected ---=------ 9.82E-002
HG-203 Not Detected @ ----=-=--- 3,30E-002
I-131 Not Detected -----<--- 4,01E-002
IR-192 Not Detected @ -~-we----- 2.66E~-002
K-40 1.82E+001 2.44BE+4+000 2.60E-001
MN-52 Not Detected B ) 4,.79E-002
MN-54 Not Detected  -=-==----- 2.92E-002
MO-59 Not Detected  -----~---- 7.54E-001
NA-22 Not Detected  --------~ 3.6GE-002
NA-24 Mot Detected  --------- 8.75E+0Q0C
ND-147 Not Detected  -~------=- 2.43E-0Q1
NI-57 Not Detected  ----==--- 3.31B-001
RU-103 Not Detected  --------- 2.75E-002
RU-106 Not Detected -~-==c-=-- 2.50E-001
SB-122 Not Detected - --------- 1.33E-G0Q01
5B-124 Not Detected  --------- 2.59E-002
5B-125 Not Detacted @ ---=----- 7.72E-002
SN-113 Nob Detected = wws==a---- 3.53E-002
SR-85 Not Detected --------- 3,40E-002
TA-182 Not Detected  --------- 1.38E-001
TA-183 Not Detected  --------- 7.19E-001
TL~-201 Not Detected @ -—-—=----=--- 5.11E-001
Y-88 Not Detected  ---~--=-=-- 2.438-002
ZN-65 Not Detected @ ~«--==---- 8.09E-002
ZR-95 Not Detected  ~-meeaw-= 4.94E-002




LRSS A SRS SRR RS EEREER LS E R T EEE R R R B R R o A N N M N AU ay
* Sandia National Laboratories

* Radiation Protection Sample Diagnostics Program

* 9/25/02 5:37:06 PM

LR EER AR SRR EEEREREEE R R B R R R T S L)
*

* Analyzed by: é, . Reviewed by:
LR A SRS EREEEESEER EEETRS ***ZJ:?&ZS&**‘*********ZX*
Customer : SANDERS, M (£135)

Customer Sample ID 059919-003
Lab Sample ID 20134214

Thhh kN hphhkhkrhhdddik

EE YR )

6965/1004-DF1-BH2-8-5
762.000 gram

Sample Description -
Sample Quantity

Sample Date/Tims 5/20/02 10:35:00 AM
Acquire Start Date/Time 9/25/02 3:56:45 BM
Detector Name LABG2

Elapsed Live/R=zal Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
AR A S SRS L ERELSE SRRl Rl LRSS XS XRRaREEE R R XA SRR R R R XL E XA R RS RSN

o

Nuclide Activity 2-gigma MDA

Name {pCi/gram )} Error (pCi/gram )
U-238 Not Detected  --wwe-a-- 7.44E-001
RA-226 2.37E4000 5.86E-Q01 7.16E-001
PB-214 8.97E-001 1.28E-001 6.35E~-002
BI-214 8.14E-001 1.35E-001 9.40E-002
PB-210 Not Detected  --------- 2.81E+001
TH-232 8.82E-001 4.11E-001 1.85E~-001
RA-228 3.36E-001 1.63E-001 1.18E-001
AC-228 1.02E+000 1.81E-00¢1 8.97E-002
TH-228 S.B4E-0Q01 3.B0E-001 5.24E-001
RA-224 1.05E+00Q0Q 2.25E-001 7.81E-002
PB-212 9.73E-002 1.40E-001 - 3.73E-002
BI-212 " 1.16E+000 2.99E-001 3.28E-001
TL-208 8.87E-001 1.39E-00G1 7.47E-002
U-235 1.66E-0Q01 1.81E-001 2.30E-001
TH-231 Net Detected @ ~-------- 1.11E+001
PA-231 Not Detected  --------- 1.31E+000
TH-227 Not Detected @ ----=-=--- 3.55E-001
RA-223 Not Detected  ——-wcawa-- 2.40E-001
RN-215 Not Detected  -—--=-=---- 3.33E-001
PB-~211 Not Detected @ ~=---=---- 7.468E-001
TL-207 Not Detected ~---=--=-- 1.18E+001
AM-241 Not Detected ™ -~------- 4,.16E-001
PU-239 Not Detected ----c=-=-o-- 4.09E+002
NP-237 Not Detected @ --------- 2.25E+000
PA-233 Not Detected @ --------- - 5.,17BE-002
TH-22% Detected @ =~---ccw-- 2.31E-001"

Not

L




[Summary EReport]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CDh-115
CE-1398
CE-141
CE-144
CM-243
CO-56
CO-57
Co-58
CO-60
CR-51
Cs~134
Ccs-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MIN-52
MN-54
MO-9%
NA-22
NA-24
ND-147
NI-57
RU-103
RU-108
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Mot D=:tected
Not Decected
Mot Decected
Not Detected
Not Detected
Not Detected
Noct Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

-Not Detected

1.67E+001
Not Detected
Not Detected
Not Dztected

Mot De:tected
" Not Datected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Ncot Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error

- A -
e

: 20134214

MDA
(pCi/gram )
3.38E-002
2.67E-002
5.00E-002
2.2BE-001
3.22E-001
2.87E-002
5.50E-002
2.27E-001
1.68E-001
2.91E-002
2.93E-002
2.92E~-002
3.10E-002
2.46E-001
4.01E-002
2,85E-002
8.71E-002
1.56E-001
1.37E-001
6.35E-002
9.58E-002
3.28E-002
4.07E-002
2.63E-002
2.74E-001
5.11E-002
2,.99E-002
7.38E-001
3.56E-002
9.45E+000
2.49E-001
2.66E-001
2.55E-002
2.55E-001
1.37E-001
2.79E-002
7.63E-002
3.57E-002
3.46EB-002
1.47E~-0C1
7.28E-001
5.00E-001
2.37E-002
8.62E-002
4.97E-002
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* Sandia National Laboratories o
* Radiation Protection Sample Diagnostics Program pe
* 9/25/02 7:15:08 BM I*
hhkdkkrdkhkhkrdhwrkdhhhkhrhtrhhhdhrrhrhdoehkdbhhkhkrhhhdbhhrhkkdehkdhdk %k k ok xkkokkk
* =3
* Analyzed by: : Reviewed by: otf pr
**********************‘é"**f{%%‘i khkkkkhkdkbkhhkkhkd *****(k Fhok kK hk ok kk ok kP
Customer : SANDERS, M (6135}

Customer Sample ID 059920-003

Lab Sample ID 20134215

6$69/1004-DF1-BH2-13-8

Sample Description
' 765.000 gram

Sample Quantity

" Sample Date/Time 5/20/02 10:55:00 AM
Acquire Start Date/Time 5/25/702 5:38:51 PM
Detector Name LABOZ
Elapsed Live/Real Time 6000 / 6003 seconds

Comments: . )
U-235/Ra-226 peaks not resolved. Either isotope may be coverestimated.
******************************************’******************************P\'

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )

U-238 Not Detected  ----=---- 6.98E-001
RA-226 2.10E+000 5.51E-G01 6.92E-001
PE-214 7.90E-001 1.14E-001 5.88E-0Q002
. BI-214 6.62E-001 1.06E-001 5.45E-002
_J)PB—Zlo Not Detected ~----=-=-- 2.65E+001
TH-232 3.66E-001 4 .45E-Q01 1.93E-001
RA-228 8.358-001 1.64E-001 ~1.27E-001
AC-228 8.67E-001 1.5858-001 9.12BE-002
TH-228 8,49E-001 3.71E-001 5.29E-001
RA-224 1.10E+000 2.32B-001 6.64E-002
PRBR-212 2.64E-001 1.378-001 3.598-002
BI-212 1.40E+000 3.28E-001 3.35E-001.
TL-208 8.63E-001 1.35E-001 7.31E-002
U-235 2.03E-001 1.75E-001 2.23E-001
TH-231 Not Detected  ~-------- 1_.06E+001
PA-231 Not Detected @ -----=--- 1.31E+000
TH-227 Not Detected @ --~---~-- 3.49E-001
RA-223 Not Detected @ -=-=--=--=---~ 2.26E-001
RN-219 Not Detected — -==---=-- 3.42E-001
PB-211 Not Detected @ --=----=-- 7.56E-001
TL-207 Not Detected  ---===--- 1.15E+001
AM-241 Not Detected --------- 4 _.33E-001
PU-239 Not Detected  -=~------- 4.05E+002
NP-237 Not Detected = -------=-- 2.16E+000
PA-233 Not Detegted  -=--=---- 5.15E-002
TH-229 Not Detected  —~=~ce-c---- 2.31E-001




()

[Summary Report] - Sample ID: 20134215

Nuclide Activity 2-sigma MDA ,
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ~=wvaeeo-a- 3.48E-002
AG-110m Not Detected — --w------ 2.61E-002
BA-133 Not Detected @ --------- 4.65E-002
BE-7 Not Detected — ~«------- 2.23E-001
CD-115% Not Deteckted @ ---=----- 3.23E-001
CE-13% Nat Detected @ ~-=-«w-n- 2.78B-002
CE-141 Not Detected  --------- 5.33E-002
CE-144 Not Detected  --------- 2.26E-001
CM-243 Not Detected  --------- 1.62E-001
CO-58 Not Detected @ --------- 2.91E-002
Co-57 Not Detected  --------- 2.92E-002
CO-58 Not Detected @ --------- 2.88E-002
CoO-60 Not Detected @ --------- 3.02E-0Q2
CR-51 Mot Detected W --------- 2.40E-Q01
CsS-134 Not Detected @ --------- 3.77E-002
Cs-137 Not Detected  --------- 2.81E-002
BU-152 Not Detected  --------- §.70E-002
EUJ-154 Not Detected T 1.59E-001
EU-155 Not Detected W =~--===-=---- 1.32E-001
FE-59 Not Detected  --------- 6.81E-002
GD-153 Not Detected  --------- 9.79E-002
HG-203 Not Detected @ =-=--=-==- 3.14E-002
I-131 Not Detected  —===-=--- 3.96E-002
IR-1592 Not Detected  --ww-ww-- 2.60E-002
K-40 1.72E+001 2.32E+Q00C 2.58E-001
MN-52 Not Detected B 5.0BE-002
MN-54 Not Detected @ --------- 3,23E-002
MO-99 Not Detected  ~-------- 7.14E-001
NA-22 Not Detected  --------- 3.56E-002
NA-24 Not Detected  --w===--- 9.53E+000
ND-147 Not Detected @ --------- 2.30E-001
NI-57 Not Detected @ -~---=----- 3.31B-001
RU-103 Not Detected ---=------ 2.698-002
RU-10¢6 Not Detected --------- 2.47E-001
SB-122 Not Detected @ —------=--- 1.34RE-001
5B-124 Mot Dectected @ --------- 2.64E-002
SB-125 Not Detected  -=---=-=== 7.72E-002
SN-113 Not Detected  --=-=-=--- 3.31E-002
SR-85% Not Detected  -~--------- 3.31B-002
TA-182 Not Detected - -—-=«------ 1.34E-001
TA-183 Neot Detected W ~-=-c----- 7.63E-001
TL-201 Not Detected @ ---=----- S.08E-001
Y-88 Not Detected @ --«------ 2.47E~-002
ZN-€5 Not Detected  -----=--- 8.64E-002
ZR-65 Not Detected  ------=-- 4.99E-002
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* . Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program
9/25/02 9:01:10 PM
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* Analyzed by: ‘ . i : ’

Y 7 /¢Ld fygfyg%**ffziffff*?¥i******(QZ ***********t

Ak hkdhhkhkhkhkrhkdhhkhhrrhkh AT Ehhkkk

Customer : SANDERS, M {§135)
Customer Sample ID 059521-003

Lab Sample ID 20134216

ok ke kokokok k&

6969/1004-DF1-BH3-8-8

Sample Descripticn
873.000 dgram

Sample Quantity

Sample Date/Time 9/20/02 11:30:00 AM
Acquire Start Date/Time 9/25/02 7:20:52 PM
Detector Name LABQO2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
'************************************************************************r

Nuclide Activity 2-sigma MDA
Name {pCi/gram )} Error (pCi/gram )
U-238 Not Detected  ---=------ 6.21E-001
RA-226 1.35E+000 4.62E-001 6.43E-001
PB-214 6.43E-001 9.81E-002 5.43E-002
BI-214 5.98E-001 9.55E-002 4. .B8E-002
. e PB-210 Not Detected  --------- 2.45E+001
TH-232 6.67B-001 3.21E-001 1.94E-001
RA-228 7.40FE-001 1.35E-001 _1.17E—001
AC~228 6.86E-001 1.34E-001 1.02E~001
TH-228 7.95B8-001 3.99E-001 5.91E-001
RA-224 a.03E-001 1.75E-001 5.90E-00C2
PR-212 7.78E-001 1.12E-001 3.35B-002
BI-212 1.05E+000 2.67E-001 2.93E-001
TL-208 7.10E-001 1.13E-001 6.58E~-002
uU-235 Not Detected --------- 2.02E-001
TH-231 Not Detected - --------- '1.01E+001
Pa~-231 Not Detected = -------~=-- 1.21E+000
TH-227 Not Detected ——-------- 3.08E-001
RA-223 Not Detected  -—-=------~-- 2,.18E-001
RN-219 Not Detected @ =-=-=-=----- 3.08E-001
PB-211 Not Detected - ==~--=----- €.84E-001
TL-207 Not Detected  ---=------ 1.17E+4001
AM-241 Not Detected  -=-=-==-m=-- 3.7BE-001
PU-239 Not Detected  -=-=--=-=-=-- 3.66E+002
NP-237 Not Detected @ ~-------- 2.00E+000
PA-233 Not Detected  --=-=----- 4,75E-002
TH-229 Not Detected = -=-==-==-- 2.12E~-001

Detected




[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-135
CE-141
CE-144
CM-243
CO-5¢
CO-57
CO-58
CO-60
CR-51
Cs-134

- C8-137

® )

EU-152
BU-154-
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MC-39
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122.
SE-124
SB-125
EN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR~- 95

@)

A
(p

ctivity

Ci/gram )
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
2.53E+001
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected -

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID:

2-sigma
Error

- o o

—— o

- e = =

- o =

—_— e e - -

- A -

- - -

- — =

——— -

- -

- ———

- e -

- - ———

—-— A ——

20134216

MDA
(pCi/gram )
2.99E-002
2.40E-002
4.19E-002
2.19E-001
2.90B-001
2_.55E-002
4.82B-002
2.07E-0C1
1.51E-001
2.88E8-002
2.70E-002
2.72E-002
3.25E-002
Z2.19E-001
3,47E-002
2.58E-002
8.00E-002
1.38BE-001
1.17E-001
6.83E-002
8.85E-002
2.97E-002
3.67E-002
2.33E-002
2.35E-001
4.40E-002
2.92E-002
7.23E-001

- 3.70E-002
© 1.03E+001

2.24E-001
2.52E-001
2.53E-002
2.24E-001
1.30E-0CQ1
2.49E-002
7.18E-002
3.23E-002
3.05E-002
1.29E-001
6.71E-001
4 . 57E-001
1.98E-002
£8.64E-002
4.68E-002
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* Analyzed by: . Reviewed by:
*********************%:T**i? ibiﬁi**************g*** ***Zﬁ
Customer SANDERS, M (6135) '
Cugtomer Sample ID 059522-003

Lab Sample ID 20134217

Sample Description 6969/1004-DF1-BH3-13-S

Sample Quantity 779.000 gram
Sample Date/Time 9/20/02 11:50:00 AM
Acguire Start Date/Time 9/25/02 9:02:55 PM
- Detector Name LABOZ2
Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
****************t*********************************&1\'********************

Nuclide Activity 2-sigma MDA
Name (pCi/gram )} Error (pCi/gram
U-238 Not Detected ---=-=---~-- 7.01E-001
RA-226 1.94E+000 5.38E-001 6.94E-001
PR-214 7.27E-001 1.06E-001 5.71E-002
.  BI-214 6.68E-001 1.06E-001 5.06E-002
w/ PB-210 Not Detected . ===m===-== 2.67E+001
TH-232 9.21E-001 4_26E-001 1.B5E-001
RA-228 8.98E-001 1.57E-001 1.08E-001
AC-228 £.46E-001 1.56E-001 9.65E-002
TH-228 9.378-001 4,.16E-001 5.92E-001
RA-224 9.868B-001 2.08E-001 6.58E-002
PB-212 9.268-001 1.33E-001 3.68E-002
RI-212 8.,.845K~001 3.01E-001 3.94E-001
TL-208 7.70E-001 1.24E-001 7.71E-002
U-235 Not Detected  --=~=-=-=-- 2.195-001
TH-231 Not Detected  --------- 1.06E+001
PA-231 Not Detected — ---«=---- 1.26E+000
TH-227 Not Detected ----=----- 3.43E-001
RA-223 Not Detected — -~==w-=w-- 2.36E-001
RN-219 Not Detected  ----==---- 3.27E-001
PB-211 Not Detected @ --------- 7.46E-001
TL-207 Not Detecked  ~-=---=-=--- 1.17E+001
AM-241 Naot Detected  -==~-=w==- 4.13E-001
BPU-239 Not Detected - -~---===--- 4,.05E+002
NP-2237 N6t Detected ™ -—=--——-=-- 2.09E+000
PA-233 Not Detected @ ----==--- 5.13E-002
TH-229 Not Detected @ --===-=-~- 2.30E-001




[Summary Report] - Sample ID: 20134217
Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ --=------- 3.09E-002
AG-110m " Not Detected @ ~--------- 2.59E-002
BA-133 Net Detected --------- 4 34E-002Z2
BE-7 Not Detected @ —---=------ 2.22E-001
CD-115 Not Detected @ -~------- 3.31E-001
CE-139 Not Detected @ --------- 2.69E-002
CE-141 Not Detected @ --------- 5.40E-002
CE-144 Not Detected  --------- 2.20E-001
CM-243 Mot Detected — @ -------=--=- 1.55E-001
CO-5¢ Not Detected  -=-=-=-=--- 2.94E-002
Cco-57 Not Detected @ -~------- 2.84E~002
CcO-58 Not Detected  ~--w==-=--- 2.93E-002
COo-&0 Not Detected @ ----=-=--- 3.12E-002
CR-51 Not Detected — ~~=e=-w-- 2.3BE-001
C5-134 Not Detected  --=----=- 3.65E-002
- 08-137 Not Detected @ =---w-=-- 2.78E-002
EU-152 Not Detected  -~=------- 8.43B-002
EU-154 Not Detected @ -=--=-===-- 1.42E-001
EU-155 Not Detected @ =-=-==---- 1.27E-001
FE-59 Not Detected  ---=-=-=-- £€.75E-002
GD-153 Not Detected  ----=--~-- 9,.43E-002
HG-203 Not Detected @ --------- 3.07E-002
I-131 Not Detected.  --------- 3.90E-002
IR-192 Not Detected @ -=--=----- 2.58E-002
K-40 1.81E+001 2.43E+000 2.74E-001
MN-52 Not Detected @ --=-------~ 5.08E-002
MN-54 Not Detected  --------- 3,02E-002
MO-99 Not Detected @ =~=-==----- 7.68E-001
NA-22 Mot Detected @ ~--=--~---- 3.50E-002
NA-24 Not Detected  -----~+=-- 1.08E+001
ND-147 Not Detected @ ---=--=--- 2.35E-001
NI-57 Not Detected  --------- 5.1%8-001
RU-103 Not Detected  =-~-w»=----- 2.54E-002
RU-1C6 F35E-062 F—C5E-502 +—HOE=001
5B-122 Not Detected  -------=-- 1.36E-001
SB-124 Not Detected  -----==--- 2.50E-002
SB-125 Not Detected --------- 7.27E-002
SN-1123 Not Detected — ~-------- 3.36E-002
SR-85 Not Detected  «=er-=--- 3.34E-002
TA-182 Not Detected @ «wcr----- 1.39E-001
TA-183 Not Detected  --------- 7.39E-001
TL-201 Not Detected  ----=c-=- 5.11E-001
Y-88 Not Detected  -e-=--=---- 2.06E-002
ZN-65 Not Detected @ ~-w----w- 8.56E-002
ZR-95 Not Detected  ------<== 5.11E-002

)
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* Sandia National Laboratories

* Radiation Protection Sample Diagnostics Program

* _ 9/26/02 12:25:14 AM
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* Analyzed by: % . Z/Zekﬂ' Reviewed by: Z&éﬂz
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Customer : : SANDERS, M (6135)

Customer Sample ID 059823-003

Lab Sample ID 20134218

Sample Description 9978/1114-DW1-BH1-6-8

Sample Quantity 711.000 gram

Sample Date/Time 9/23/02 8:45:00 AM
Acquire Start Date/Time 9/25/02 10:44:54 PM
Detector Name LABO2

Elapsed Live/Real Time 5000 / 6002 geconds

Conments:
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
KEAENKR AR AR AR KRR K AR AR R AR AR AR IN R AR AR AT AR AR A ko kkdhoek bk dkkddkdhkhddkdbhhhkhhk

Actirity

Nuclide 2-sigma . - MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  ----=----- ~ 6.46E-001
RA-226 1.83E+000 4 ,84E-001 5.89E-001
PB-214 6.57E-001 1.00E-001 €.21E-002
BlI-214 5.48E-00C1 9.14E-002 £.25E-002
) PB~210 Not Detected — =--------- 2.64E+001
TH-232 6.04E-001 2.85E-001 1.89E-001
RA-228 7.15E-001 1.36E-001 1.22E~001
AC-228 5.75E-001 1.21E-001 9.73E-002
TH-228 6.60E-001 4 ,Q00E-001 6.07E-001
RA-224 6£.85E~001 1.65E-001 2.51E-002
PR-212 6.50E-D001 9.59E-002 3.36E-002
BI-212 8.65E-001 2.76E-001 3.41E-001
TL-208 5.687E-001 9.58E-002 7.22E-002
U-235 Not Detected @ ------=-- 2.10E-001
TH-231 Not Detected @  ww-wwew-- 1.03E+001
Pa-231 Not Detected --=------- 1.22B+0Q0
TH-227 Mot Detected @ --------- 3.16E-001
RA-223 Mot Decected cw---e--- 1.853-001
RN-215 Mot Dececkted @ -~-=--=----- 3.30E-001
PB-211 Neot Detected ~==----== 7.38E-001
TL-207 Not Detected @ ----~~--- 1.12E+001
AM-241 Not Detected @ --—--=---- 3.92E-001
PU-239 Not Detected  -~---=----- 3.69E+002
NP-237 Not Detected  -=-------- 2.00E+000
FA-233 Not Detected  -~---=-=-- 5.12E-002
TH-229 Not Detected  -~-------- 2.06E~-001
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[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-138
CE-141
CE-144
CM-243
CO-56
COo-57
CO-58
C0-60
CR-51
CS5-134
Cs-137
EU-152
EU-154
BEU-155
FE-59

.GD-153

HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-89
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

- Sample ID: 20134218
Activity 2-gigma MDA

(pCi/gram ) Exrror (pCi/gram
Not Detected @ ----=---- 3,04E-002
Not Detected @ «=-------- 2.53E-002
Not Detected  ---=------ 4,51E-002
Not Detected  --------- 2.07E-001
Not Detected  -~~=-=-=-=---- 1.28E-001
Not Detected  --=--=--~«-- 2.60E-002
Not Detected  --------- 4.76B-002
Not Detected  --==ww--- 2.028-001
Not Detected  ---=--=--- 1.4%9E-001
Not Detected  --------- 2.70B-002
Not Detected  --=------- 2.598E-002
Not Detected  =-==----=-- 2.53E-002
Not Detected  ===-=---- 2.58E-002
Not Detected  ~====---- 2.05E-001
Not Detected  -----—---- 3,64E-002
Not Detected  -—-=—==---- 2.75E-002
Not Detected  —====---- 7.79E-002
Not Detected  —=====-=- 1.40E-001
Not Detected  ~—-------- 1.18E-001
Mot Detected e mm - 5.86E-002
Not Detected  -=-=-==---- 2,38BE-002
Not Detected @ —-====---- 2.78E-002
Not Detected  —---=-=---- 3.01E-002
Not Detected  --------- 2.38E-002
1.48E+001 2.02E+000 2.50E-001
Not Detected  --------- 3.64E-Q02
Not Detected  -=-=-=-=---- 2.92E-002
Not Detected  -=-==-=---- 3.54E-001
Not Detected  ~-------- - 3,.34E-002
Not Detected  ~=---=---- 4,89E-001
Not Detected  --------- 1.94E-001
Mot Detected W ---=------ 2.37E-002
Not Detected  ~-=------ 2.33E-001
Not Detected  --==----- 5.11E~-002
Not Detected @ --=---==--- 2.50E-002
Not Detected  ----=-=-- 6.80E-002
Not Detected  --=------- 3.13E-002
Not Detected  ----=-===-- 3.10E-002
Not Detected  -==---=--- 1.29E-001
Mot Detected  ---=-=--=-- 4.79E-001
Not Detected  --+~--=--=- 2.52E-001
Not Detected ---=------ 2.36E-002
Not Detected  -~=------- 8.63E-002
Not Detected  —---===--- 4.67E-002
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Radiation Protection Sample Diagnostics Program
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* Analyzed by:
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Cugtomer : SANDERS, M (6135)
Cugstomer Sample ID : 059924-003
Lab Sample ID : 20134219

Sample Dascription : 9978/1114-DW1-BH1-11-8
- Sample Quantity : 906.000 gram

Sample Date/Time : 9/23/02 9:10:00 AM
Acquire Start Date/Time : 9/26/02 12:26:59 AM
Detector Name : LABO2

Elapsed Live/Real Time : 6000 / 5003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

****************-’r***-k:k**************************************************R

Nuclide Activity 2-sigma MDA
Name {pCi/gram ) Error {pCi/gram )
U-238 Not Detected  ----=---- 5.B2E-001
RA-226 1.33E4+000 4.34E-001 5.95E-001
PB-214 4.86E-001 7.748B-002 5.65E-002
BI-214 5.03E-001 g8.23E-002 4,65E-002
.‘ PB-210 Not Detected  -=-------- 2.30E+001
TH-232 6.51E-GO01 3.10E-001 1.75E-001
RA-228 6.45E-001 1.22E-001 1.17B-001
AC-228 S.BO0E-COL 1.45E-001 1.64E-001
TH-228 9,08E-001 31,.71E-001 5.25E-001
RA-224 7.33E-001 1.62E-001 5.94E-0Q2
PB-212 6.32E-001 9.21E-002 3.158-002
BRT-212 8.13E-001 2.61E-001 3.34E-001
TL-208 5.67E-001 9.57E-002 6§.685-002
U-235 Not Detected @ ----=---- 1.92E-001
TH-231 Not Detected — ~----=-=--- 8.16E+000
PA-231 Not Detected -~==-===--- 1.12E+000
TH-227 Not Detected  -~=-===---- 2.76E-001
RA-223 Mot Detected ---=-===--- 1.70E-001
RN-219 Not Detected @ --=+=-==--- 2.92E-001
PB-211 Not Detected  ---=-=---- £.57E-001
TL-207 Not Detected @ ----=-=---- 1.05E+001
AM-241 Not Detected  ---=----- 3.40E-001
PU-235 Not Detected @ -=----=---- 3,44E+002
NpP-237 Not Derected  -=--===--- 1.85E+000.
PA-233 Not Detected ---=------ 4.66E-002
TH-229 Not Detected @ -~—--==----- 1.87E-001




[Summary Report] - Sample ID: 20134219
.‘ Nuclide Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ---=------ 2.84E-002
AG-110m Not Detected @ --------- 2.26E-002
BA-133 Not Detected @ -~=-=------ 3.77E-002
BE-7 Not Detected  ~==-=------ 1.924E-001
CD-115 Not Detected @ =~-=------- 1.17E-001
CE-139 Not Detected  --------- 2.38E-002
CE-141 Not Detected @ =~=-=-----~- 4.45E-002
CE-144 Not Detected @ -~------- 1.8S8E-001
CM-~-243 Not Detected @ --------- 1.35E-001
CO-56 Not Detected @ ----=----=- 2.83E-002
C0O-57 Not Detected  -=--=-=-w-~- 2.54E-002
C0O-58 Not Detected @ «-«=-wu--- 2.45E-002
C0-60 Not Detected  --—------- 3.00E-002
CR-51 Not Detected  ----=-==-«~ 1.90E-001
C5-134 Not Detected - -~~-=-===~-- 3.1GE-002
Ccs-137 Not Detected  --~-==---- 2.42E-002
EU-152 Not Detected  ----=----- 7.63E-002
EU-154 Not Detected  ----=-==---- 1.31E-001
REU-155 Not Detected @ —----=---- 1.10E-001
FE-~59 Not Detected  --------- 5.72E-002
GD-153 Mot Detected @ --------- B.03E-002
HG-203 Not Detected @ -=--==-=---- 2.585E-002
I-131 Not Detected  ~==------- 2.78E-002
IR-192 Not Detected  --=--=----- 2.23E-002

- K-40 2.31E+001 3.06E+000 2.44B-001
MN-52 Not Detected  ~~---=--- 2.82E-002
MN-54 Not Detected  -----==--- 2.59E-002
MC-59 Not Detected.  --—-=------ 3.38E-001
NA-22 Not Detected @ --------- 3.57E-002
NA-24 Not Detected.  -—-—==w-=- 4.82E~001
ND-147 Not Detected  =-~==------ 1.74E-001
NI-57 Not Detected  --------- 6.76E-002
RU-103 Not Detected  -==--w=-=-- 2.,25E-002
RU-1086 Not Detected  ----=---- 2,.17E-001
SB-122 Not Detected  ~--e=e=-- 5.99E-002
SB-124 Not Detected ---=-=-==--- 2.34E-002
SB-125 Not Detected @ ~--r--=-- 6.49E-002
SN-113 Ncot Detegted  ---~=----- 2.95E-002
SR-85 Not Detected  --=------~ 2.77E-002
TA-182 Net Detected  =-~-==~=--- 1.23E-001
TA-183 Mot Detected W -------=-- 4.18E-001
TL-201 Not Detected  =-=-===-=---- 2.37E-001
Y-88 Not Detected  -==--==--- 1.685E-0Q02
ZN-65 Not Detected  ----==~-- 8.13E-0Q02
ZR-95 Net Detected W ~-------- 4.11E-Q02




o

oL

*******************************************************************_.******
* Sandia Naticnal Laboratories ;

*
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Customer
Customer Sample ID
Lab Sampie ID

Sample Description
Sample Quantity

Sample Date/Time
Acquire Start Date/Time
Detector Name

Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resolved. Either isotcpe may be overestimated.

SANDERS M (6135)

2 Reviewed by:

ko k koK ok ok k Kok Ak kW

Radiation Protection Sample Diagnostics Program
9/26/02 11:15:58 AM
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059931-001

20134207

829/276-5P1-BH1-8-DU
735.000 gram
a/24/02 2:00:00 PM
s/ze/02 9:35:43 AM

LABOZ2 -
6000 / £003 seconds

1
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Nuclide Activity
Name (pCifgram )
U-238 Not Detected
RA-226 2.02E+Q00
PB-214 2.18E~-001
BI-214 7.84E-001
PBR-210 Not Detected
TH-232 1.00E+00G0
RA-228 92.21E-001
aAC-228 9.13E-001
TH-~228 1.21E+000
RA-224 1.05E+000
PBR-212 1.04E+000
BI-212 1.15E+000
TL-208 8§.85E-001
U-235 Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
EN-218 Not Detected
PB-211 Not Deteckted
TL-207 Not Detected
AM-241 Not Detected
PU-238 Not Detected
Np-237 Not Detected
PA-233 Not Detected
TH-228 Not Detected

2-sigma
Brror

- h W -

5.63E-001
1.30E-001
1.21E-001

- e e e

4,.61E-001
1.72E-001
1.66E-001
4.61E-001
2.27E-001
1.45E-001
3.15E-001
1.40E-001

-~ e e ae W om -
[ e e
——— et -
- —— e am o e -

——— e =

MDA
{pCifgram )
7.37E-001
7.28E-001
6.03E-Q02
4.B4E-002
2.80E+001

1.90E-001
1.23E-001
9.81E-002
6.42E-001
8.66E-002
3.75E-002
3.65E~001
8.07E-002

2.31E-001
1.16E+001
1.34E+000
3.75E-001
2.03E-001
3.68E-001
B.25E-001
1.16E4001

4,27E-001
4,13E+002
2.22E+000
5.35E-002
2.35E-001




[Summary Report] - Sample ID: 20134207
.‘ Juclide Activity 2-sigma : MDA

Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ----=----= 3.57E-0Q00Q2
AG-110m Not Detected @ -==------ 2.75E-002
BA-133 Not Detected  -------=-- 4.%0E-002
BE-7 Not Detected @ --------- 2.29E-001
CD-~115 Not Detected @ --------- 1.14E-001
CE-139 Not Detected @ -~----=--- 2.8%E-Q02
CE-141 Not Detected  -----==-- 5.23E-002
CE-144 Not Detected  --------- 2.25E-0Q1
CM-243 Not Detected  --------- 1.62E-001
CO-~-56 Not Detected  -=-=------- 3.01E-0Q02
C0-57 Not Detected @ ---~------ 2,58E-002
CO-58 Not Detected  ~--==--=-= 2.B85E-002
CC-60 Not Detected  -~--=----- 3.28E-002
CR-51 Not Detected @ ----=----- 2.22E-001
C5-134 Mot Detected @ --------- "3.96E~002
Cs5-137 Not Detected @ ~---=-~--- 2.96E-002
EU-152 Not Detected @ ~~----w~- 8.96E-002
EU-154 Not Detected  -----=---- 1.64E-001
EU-155 Not Detected - --------- 1.34E-001
FE-58 Not Detected  --------- 6.20E-002
GD-153 Not Detected  ---=----- 9.58E-002
HG-203 Nct Detected @ --------- 2.95E-002
I-131 Not Detected  ------==- 3.1%E-002
TR-182 Not Detected ------==-- 2.62E-0Q2
K-40 1.71E+001 .2.30BE+000 2.65E-001
MN-52 Not Detected —em————— 3.4%E-002
MN-54 Not Detected  =-=-=-==-~=--- 3.09E-002
MO-89 Not Detected  ------==-=- 3.32E-001
NA-22 Not Detected — =----=--- 3.61E-002
NA-24 Not Detected  ~-=--c-=--- 2.2BE-001
ND-147 Not Detected -~-=-==--- 1.95E-001
NI-57 Not Detected  -----=--- 7.28B-002
RU-103 Mot Detected  -—-----=--- 2.56E~-002
RU-106 Not Detected — =-=------- 2.39E-001
SB-122 Net Datected  --==-=---- 5.81E-002
SB-124 Nobk Detected --=--==--- 2.49E-002
SB-125 Not Detected @ --------- 7.27E-002
SN-113 Not Detected  --------- 3.49E-002
SR-85 Not Detected  =--~---w--- 3.3BE-002
TA-182 Not Detected  -=----=-- 1.43E-001
TA-183 Not Detected @ -—-----=--- 4,70B-001
TL-201 Not Detected @ -------=-~ 2.38BE-001
Y-88 Not Dertected  --=-=-==-- 2.49E-002
ZN-65 Not Detected @ -~---v-a--- 9.51E-0Q2
ZR-95 Not Detected ----==~--- 4,93E-002
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* Analyzed by:
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Customer

Sandia National Lzboratories
- Radiation Protection Sample Diagnostics Program

9/26/02
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Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity

Sample Date/Time
Acquire Start Date/Time
Detector Name

Elapsed Live/Real Time

Comments:
********************i***************************************************

Nuclide
Name

AG-108m
AG-110m
SN-113
CDh-115%
5B-122
SB-124
5B-12%
I-131
BA-133

o

Activity

(pCi/Each )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
7.93E+004
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

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

(f::*i *ﬁ?i#i******

s se 52 s

7:40:07 AM

SANDERS M (6135)

Reviewed by:
dhkkhkhhkthkhAhE

****#if{ Sk ok kR Kk

LAB CONTROL SAMPLE USING CG-134

20134220
MIXED GAMMA STANDARD CG-134
1.000 Each
11/1/90 12:00:00 PM
9/26/02 7:29:51 AM
LAEO1
600 / 604 seconds

2-sigma
Error

—— -t - -

e

MDA
(pCi/Each
1.00E+026
4 _50E+003
1.00E+026
1.34E+003
1.00E+026
1.00E+026
5.15E+006

- 2.896E+018

1.11E+007
1.C00E+026
B.61E+020
1.00E+026
9.20E+002

'1.%0E+008

1.00E+026
2.94E+014
1.00E+026
1.00E+0Q26
1.00E+026
9.72E+006
3.24E+002
2.87E+008
1.01E+014
1.00E+026
1.00E+02¢
1.00E+02¢6
2.38E+004
1.00E+0Q26
S,08E+002

)

g
4
K
4
ke
3
k




[ 2

Nuclide Activity 2-gigma MDA ‘
Name - (pCi/Bach ) Error (pCi/Each )
Cs5-134 Not Detected  --------- 1,51E+004
Cc8-137 §.80E+004 8.63E+003 3,.65E+002
CE-139 Not Detected @ --------- 5.72E+011 -
CE-141 Not Detected @ --------- 1.00BE+026
CE-144 Not Detected  ------—--- 5.17E+007
ND-147 Not Detected  --------- 1.00E+026
EU-152 Not Detected @ --------- 9.43E+002
GD-153 Not Detected  -----=-=--- 1.11E+008
EU-154 Not Detected  ----w---- 3.66E+003
EU-155 Not Detected  --------- 4,26E+003
TA-182 Not Detected @ --------- 2.50E+014
TA-183 Not Detected  -~-------- 1.00E+026
IR~152 Not Detected  -~----=-=-- 1.48E+020
TL-201 Not Detected @ --------- 1.00E+02¢6
HG-203 Nat Detected  --------- 1.00E+026
TL-2Q7 Not Detected W -=-===---- 2.34E+005
TL-208 Ncot Detected  ---=-==-==-- 6.32E+004
PE-210 Not Detected e ] S .80E+004
PR-211 Not Detected  ~-~--=----- 1.51E+004
BI-212 Not Detected @ «--w-—-=- 2.99E+005
PB-212 Not Detected ----=-==--~- 3.36E+004
BI-214 Not Detected - -=-<-=---=- E.79E+002
PB-214 Not Detected  ----=--v--- 6.74E+002
RN-219 Not Detected  --------- §.71E+¢03
RA-223 Not Detected -«=-=-=~=- 1,00E+026
RA-224 Not Detected @ -=--=-==-- 1.86E+00Q4
RA-226 Not Detected -----=-=--- 5.65E+003
TH-227 Not Detected — ~---=w-—-=-= 2.57E+003
AC-228 Not Detected  —--=--w=m=-- 1.45E+003
RA-228 Not Detected  -=-=---~--- 2.46E+003
TH-228 Not Detected  -----w--- 4 ,75E+005
TH-229 Not Detected  --------- 1.26E+003
PA-231 Noct Detected @ --------~- 1.33E+Q04
TH-231 Nct Detected  -=-==-=-=-- 4.04E+004
TH-232 Nct Detected  -==~--=-- 2.05E+003
PA-233 Nct Detected  ---=-==-- 5.B4E+002
U-235 Not Detected @ ----=----- 1.38E+003
NP-237 Not Detected -----=---- 1.23E+004
U-238 Not Detected @ --------- 2.59B+003
PU-239 Not Detected @ --------- 2.32E+006
AM-241 8.91E+0G4 1.25E+004 1.91E+003
CM-243 Not Detected @ --------~ 2.16E+003
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*

Sandia National Laboratories

Radiation Protection Sample Diagnostics Program

Quality Assurance Report

***‘k*‘k‘k******'k*************‘k***********************'k********************

Report Date
QR File
Analyst
Sample ID

Sample Quantity

Sample Date

Measurement Date

BElapsed Live Time
Elapsed Real Time

Parameter

AM-241 ACTIVITY

C§-137 Activity

CO-60 Activity

flags Key:

Reviewed by:

LU
8D

BS

oo u.

9/26/02 7:40:12 AM
C:\GENIE2K\CAMFILES\LCSI.QAF
KICHAVE
20134220

1.00 Each
11/1/90 12:00:00 PM
9/26/02 7:29:51 AM

600 seconds

604 seconds

se ar ss s

Mean 18 Error New Value < LU : SD

Be

8.574E-002 3.464E-003 B.909E-002 <«

&.836E-002 1.361E-003. £.789E-002 < : H
7.658E-002 3,.463E-003 7.716E-002 <« : :
Boundary Test {(Ab = Above . Be

Investigate, Ac
Investigate, Ac
Investigate, AcC

Sample Driven N-Sigma Test (In
User Driven N~8igma Test (In
Measurement Bias Test {(In

Y =S

w6 n

nwnu

Ac
AcC
A

low )
Fion)
rion)
rion)
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* Sandia National Laboratories
* Radiation Protection Sample Diagnostices Program
9/26/02 7:36:45 AM
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*

* Analyzed by Reviewed by:

H oy
********************{i:***J@é&g¢i***************** * *****i!fi**t*******
Customer SANDERS M (5135) ’

Customer Sample ID LAR CONTROL_SAMPLE_ USING_CG-134

Lab Sample ID 20134221

X X Freaer

Sample Descriptiocn MIXED GAMMA STANDARD CG-134

Sample Quantity : 1.000 Each

Sample Date/Tima : 11/01/90 12:00:00 PM
Acquire Start Date/Time 9/26/02 7:26:30 BAM
Detector Name LABOZ2

Elapsad Live/Real Time 600 / 604 secocnds

Comments:
************************************************************************k

Nuclide Activity 2-sigma MDA
Name (pCi/Each ) Erroxr (pCi/Bach )

U-238 ¥Not Detected @ --------- 3.54E+003
RA-226 Not Detected  --=------- 5.61E+003
PB-214 Not Detected e 5.75E+002
BI-214 Not Detected @ --------- 4 .66E+002
PB-210 Not Detected  --------- 2.67E+005
TH-232 Not Detected @ ---=---=- 1.77E+003
RA-228 Not Detected @ --------- 1.77E+003
AC-228 Not Detected  -=------- 1.05E+003
TH-228 Not Detected @ -—---w==---- 4.27E+005
RA-224 Not Detected  --------- 1.90E+004
PR-212 Not Detected @ --------- 3.36E+004
BI-212 Not Detected  -----«--- 2.0BE+005
TL-208 Not Detected  ----c--<w-- 5.50BE+004
U-235 Not Detected = ---=-=---- 1.85E+003
TH-231 Not Detected = --=--=-=- 6.77B+004
PA-231 Not Detected @ --=------ 1.22E+004
TH-227 Not Detected @ -=-=------ 2.58E+003
RA-223 Not Detecked  --------- 1.00E+026
RN-219 Not Detected @ -------=- 5.66E+003
PR-211 Not Detected  --------- 1.26E+004
TL-207 Not Detected — ~wwe------ 1,.74E+005
AM-241 8.21E+004 1.22E+004 3.84E+003
PU-239 Not Detected @ =—=—=ee--cw- 2.60E+006
NP-237 Not Detected — @ ~=-----=- 1.41E+004
PA-233 Not Detected  ----=--=--- 5.09E+002
TH-22% Not Detected  -=--=----- 1.49E+Q003




[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-135%
CE-141
CE-144
CM-243
CC-56
C0-57
CO-58
CO-60
CR-51
C5-134
cs-137
EU-152
EU-154
EU-155

- FE-59

@)

GD-153
HG-203
I-131
IR-152
K-40
MN-52
MN-54
MO-53
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
8B-124
S5B-125
SN-113
SR-85
TA-182
TA-~183
TL-201
Y-g8
ZN-65
ZR-385

Activity

{(pCi/Each )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
HNot Detected
Not Detected

Not Detected.

Not Detected
Not Detecked
Not Detected
Not Detected

8.13E+004
Not Detected
Not Detected

7.02E+004

Not Detected .

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected

Not Detected-
- Not Detected

Not Detected
Not Decected
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Nobt Detected
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected

- Sample ID: 1 20134221

2-sigma
Errox

- - o -

-t e i -

- km A s e —

- am e v e =

-

- -

MDA

(pCi/Each }

2.21E+002
2.27E+008
7.80E+002
1.00E+026
1.00E+026
6.26E+011
1.00E+026
5.81E+0Q07
1.88E+003
2.28E+019
1.28E+007
6.47E+020
7.25E4+002
1.00E+028&
1,22E+004
3.36E+002
1.09E+003
2.49E+003
4,.92E+4003
1.00E+026
1.61E+008
1 .00E+026
1.00E+026
1.28E+020
1.06E+003
1.00E+026
3.76E+006
1.00E+026
3.47E+003
1.00E+028
1.00E+026
1.00E+02¢6
1.00E+02¢6
8.00E+006
1.00E+026
1.00E+026
. 98E+004
.E4E4+013
. 00E+Q26
.84E+014 .
.Q0E+028
.00E+0286
.73E4014
.3BE+008
1.00E+024

PNRRPR R P @R
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Report Date
QA File
Analyst
Sample ID

Sample Quantity

Sample Date

Sandia Nati

onal Laboratories

Radiation Protection Sample Diagnostics Program

Measurement Date
Elapsed Live Time
Elapsed Real Time

Parameter

AM-241 Activity

C8-137 Activity

CO-60 Activity

Flags Key:

Reviewed by:

LU

sD.

uD
B8

nononn

Quality As

surance Report

: 9/26/02 7:36:51 AM
C:\GENIE2K\CAMFILES\LCS2.QAF
KICHAVE
: 20134221
: 1.00 Each
11/01/90 12:00:00 PM
9/26/02 7:26:20 AM
600 sgeconds
€04 geconds
Mean 18 Error New Value <« LU
8.240E-002 3.922E=-003 8.2L2E-002 < :
7.182E-002 3.734E-003 7.023E-002 < :
8.001E-002 5.098E-003 3.027E-002 <« :
Boundary Test {Ab = Above ) .
Sample Driven N-Sigma Test (In = Investigate,
User Driven N-Sigma Test (In = Investigate,
Measurement B = Investigate,

ias Test {In

Vo

L

Be
Ac
Ac
Ac

nuwuwau

Be
Ac
Aq
Ac

il

-

*
*
L3

low )
Lion)
tion)
tion)
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. National Nuclear Security Administration
W ‘@ Sandia Site Office
ATYN™ a2 P.0. Box 5400
. Hedoms Mostosr Suiuaty Admiciecrador ‘ Albuguerque, New Mexico 87185-5400

SEP 2 1 006

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 ID 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 determination of
Corrective Action Complete without controls for these nine sites. :

If you have any questions, please contact me at (505) 845-60386, or John Gould at
(505) 845-6089.

Sincerely,
/A i 7o
Patty Wagner

Manager

Enclosure



Mr. J. Bearzi (2)

cc wienclosure:

L. King, USEPA, Region & (Via Certified Mail}
W. Moats, NMED-HWB (Via Certified Mail)

J. Volkerding, DOE-NMED-OB (2 copies)

¢cc w/o enclosure.:

T. Longo, NNSA/NA-56

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

SEP 2 L IRE:



Sandia National Laboratories/New Mexico
Environmental Restoration Project

SWMU ASSESSMENT REPORT AND
PROPOSAL FOR
CORRECTIVE ACTION COMPLETE
DRAIN AND SEPTIC SYSTEMS SITE 1114,
BUILDING 9978 DRYWELL

September 2005

United States Department of Energy
Sandia Site Office
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain
and septic systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other
types of miscellaneous drain units without septic tanks (including drywells or french drains,
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUSs 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 1896). For tracking purposes, each of these 101 individual DSS sites was designated with
a unique four-digit site identification number starting with 1001. This numbering scheme was
devised to clearly differentiate these non-SWMU sites from existing 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 Depariment (NMED)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1999 through January 2000. The goals of this additional work
included the following:

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

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

« identify which systems would, or would not, need initial shallow investigation work
as required by 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 approachand
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 1114: BUILDING 9978 DRYWELL

21 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1114, the Building 9978
Drywell. There are no known or specific environmental concerns at this site. The assessment
was conducled to delermine whether enviranmentai 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 9978 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.

Review and analysis of all relevant data for DSS Site 1114 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 April 2004) is recommended for DSS Site 1114 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

2.2.1 Site Description

DSS Site 1114 is located in the Coyote Test Field 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 1,700 feet east of the intersection of Optical Range Road with Lovelace Road
(Figure 2.2.1-1). ‘The drywell is southeast of Building 9978 and consists of a vertically buried
piece of metal culvert, 3 feet in diameter and 5.5 feet deep, filled with aggregate to within 1.5
feet of the surface (Figure 2.2.1-2). Construction details are based upon engineering drawings
{SNL/NM September 1964), site inspections, and a backhoe excavation of the system. The
system is still active and receives discharges from a sink and water fountain in Building 9978,
approximately 21 feet to the northwest.

The surface geology at DSS Site 1114 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 1114, and
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a
preferred east-west orientation and have moderate to low hydraulic conductivities (SNL/NM March
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti.
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. The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest major drainage is the Arroyo del Coyote, located approximately 1.3 miles northwest of
the site. No perennial surface-water bodies are present in the vicinity of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as
virtually alf 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 5,707 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is unknown, but at the nearest monitoring well,
KAFB-1903, 1,300 feet to the south, groundwater is found at 41 feet below ground surface (bgs)
and a similar depth is assumed for DSS Site 1114. The specific groundwater fiow direction is
unknown for this area of KAFB, but is assumed to be generally west toward the Rio Grande
(Van Hart June 2003). The nearest production wells to DSS Site 1114 are KAFB-4 and
KAFB-11, which are approximately 5.9 and 5.2 miles to the northwest, respectively.

222 Operationai History

Available information indicates that Building 9978 was constructed in 1871 (SNL/NM March
2003}, and it is assumed the drywell was constructed at the same time. Building 9978 is
currently used as a shop and storage facility to support the ER Project field operations.
Because operational records are not available, the site investigation was planned to be
consistent with other DSS site investigations and to sample for possible COCs that may have

' . been released during facility operations. The system is still active and receives discharges from
a sink and water fountain inside Building 9978.

2.3 Land Use

2.31 Current Land Use

The current land use for DSS Site 1114 is industrial.

232 Future/Proposed Land Use

The projected future land use for DSS Site 1114 is industrial (DOE and USAF March 1996).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Two assessment investigations have been conducted at this site: In March 2002, a backhoe
was used 1o physically locate the buried drywell at the site (Investigation 1). In September
2002, subsurface soil sampies were collected from one boring drilled through the center of, and
beneath, the drywell {Investigation 2). Investigation 2 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. These investigations are discussed in the following sections.

3.2 Investigation 1—Backhoe Excavation

On March 22, 2002, a backhoe was used to determine the location, dimensions, and depth of
the DSS Site 1114 drywell. The drywell was found to consist of a vertically buried piece of
metal culvert, 3 feet in diameter, 5.5 feet deep, and filled with aggregate to within 1.5 feet of the
surface (Figure 3.2-1). No visible evidence of stained or discolored soil or odors indicating
residual contamination was observed during the excavation. No samples were collected during
the backhoe excavation at the site.

3.3 Investigation 2—Soil Sampling

Once the drywell was located, soil sampling was conducted in accordance with the rationale
and procedures outlined in the SAP (SNL/NM October 1999) approved by the NMED. On
September 23, 2002, soil samples were collected from one borehole drilled through the center
of, and beneath, the drywell. The soil boring location is shown in Figure 2.2.1-2. Figure 3.3-1
shows soil samples being collected at DSS Site 1114. A summary of the borehole, sample
depths, sample analyses, analytical methods, laboratories, and sample dates is presented in
Table 3.3-1.

3.3.1 Soil Sampling Methodology

An auger drill rig was used to sample the borehcle at two depth intervals. The shallow sample
interval started at the estimated base of the gravel aggregate in 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 volatile organic
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from
the lower end of the BA sleeve and capping the section ends with Teflon® film, then a rubber
end cap, and finally sealing the tube with tape.
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For the non-VOC analyses, the scil remaining in the BA liner was emptied into a .
decontaminated mixing bowl, and aliquots of soit 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. Soail 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 handied.n accordance with applicable SNL/NM operating
procedures and transported to on- and off-site laboratories for analysis.

3.3.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1114 are presented and discussed
in this section.

VOCs

VOC analytical results for the two soil samples collected from the drywell borehole are
summarized in Table 3.3.2-1. Method detection limits {MDLs) for the VOC soil analyses

are presented in Table 3.3.2-2. Two VOCs (2-butanone and toluene) were detected in the
11-foot-bgs sample. Only 2-butanone was detected in the 6-foot-bgs sample. Acetone and
1,2-dichloropropane were detected only in the trip blank (TB) associated with these samples.
Even though 2-butanone and toluene were not detected in the associated TB, they are common
laboratory contaminants and may not indicate soil contamination at this site.

SVOCs
Semivolatile organic compound (SVOC) analytical results for the two soil samples collected

from the drywell borehole are summarized in Table 3.3.2-3. MDLs for the SVOC soil analyses
are presented in Table 3.3.2-4. No SVOCs were detected in these soil samples.

PCBs
Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the

drywell borehole are summarized in Table 3.3.2-5. MDLs for the PCB soil analyses are
presented in Table 3.3.2-6. No PCBs were detected in these soil samples.

HE Compounds

High explosive (HE) compound analytical results for the two soif samples collected from the
drywell borehole are summarized in Table 3.3.2-7. MDLs for the HE soil analyses are
presented in Table 3.3.2-8. No HE compounds were detected in these soil samples.
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Table 3.3.2-2
Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, VOC Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 82602
Detection Limit
Analyte {ng/kg)
Acetone 3.45-3.59
Benzene 0.441-0.459
Bromaodichloromethane 0.48-0.5
Bromoform 0.48-0.5
Bromomethane 0.49-0.51
2-Butanone 3.67-3.82
Carbon disulfide 2.31-2.41
Carbon tetrachloride 0.48-0.5
Chlorobenzene 0.402-0.418
Chloroethane 0.794--0.827
Chloroform 0.51-0.531
Chloromethane 0.363-0.378
Dibromaochloromethane 0.49-0.51
1,1-Dichloroethane 0.461-0.48
1,2-Dichloroethane 0.422-0.439
1,1-Dichloroethene 0.49-0.51
cis-1,2-Dichloroethene 0.461-0.48
trans-1,2-Dichloroethene 0.52-0.541
1,2-Dichloropropane 0.471-0.49
cis-1,3-Dichloropropene 0.422-0.439
trans-1,3-Dichloropropene 0.245-0.255
Ethylbenzene 0.373-0.388
2-Hexanone 3.7--3.85
Methylene chloride 1.32-1.38
4-Methyl-2-pentanone 3.954.11
Styrene 0.382-0.398
1,1,2,2-Tetrachloroethane 0.892-0.929
Tetrachloroethene 0.373-0.388
Toluene 0.333-0.347
1,1,1-Trichloroethane 0.52-0.541
1,1,2-Trichloroethane (0.529-0.551
Trichloroethene 0.441-0.4589
Vinyl acetate 1.75-1.82
Vinyl chloride 0.549-0.571
Xylene 0.382-0.398
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 arganic compound.
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. Table 3.3.2-3

Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, SVOC Analytical Results
September 2002
(Off-Site Laboratory)

Sample Attributes SVOCs
Record Sample (EPA Method 82702)
Number®? ER Sample ID Depth (ft) (ng’kg)
605730 | 9978-DW1-BH1-6-S 6 ND
605730 | 9978-DW1-BH1-11-5 11 ND

sEPA November 1986.
bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

DW = Drywell.

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

ft = Foot (feet).

D = |dentification.

pgkg = Microgram{s) per kilogram.

ND = Not detected.

S = Soil sample.

SVOC = Semivolatile organic compound.
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Table 3.3.2-4
Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, SVOC Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte (pg/kg)

Acenaphthene 8

Acenaphthylene 16.7
Anthracene 16.7
Benzo(a)anthracene 16.7
Benzo(a)pyrene 16.7
Benzo(b)fluoranthene 16.7
Benzo(g,h,i)perylene 16.7
Benzo(k Yffucranthene 16.7
4-Bromophenyl phenyl ether 34

Butylbenzyl phthalate 28.7
Carbazole 16.7
4-Chlorobenzenamine 167
bis(2-Chloroethoxy)methane 12.3
bis(2-Chloroethyl)ether 37.3
bis-Chloroisopropylether 11

4-Chloro-3-methylphenol 167
2-Chloronaphthalene 13.7
2-Chlorophenol 15.3
4-Chlorophenyl phenyl ether 19.7
Chrysene 16.7
0-Cresol 26

Dibenz{a,h])anthracene 16.7
Dibenzofuran 17

1,2-Dichlorobenzene 10

1,3-Dichlorobenzene 11.3
1,4-Dichlorobenzene 15.7
3,3-Dichlorobenzidine 167
2,4-Dichlorophenol 207
Diethylphthalate 17.7
2,4-Dimethylphenol 167
Dimethylphthalate 18.3
Di-n-butylphthalate 24

Dinitro-o-cresol 167
2,4-Dinitrophenol 167
2,4-Dinitrotoluene 253
2,6-Dinitrotoluene 33.3
Di-n-octylphthalate 30.3
Diphenylamine 22.3
bis{2-Ethylhexyl) phthalate 30

Fluoranthene 16.7
Fluorene 4

Hexachlorobenzene 20

Refer to footnotes at end of table. .
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Table 3.3.2-4 (Concluded)

Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, SVOC Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte {(pg/kg)

Hexachlorobutadiene 12.7
Hexachlorocyclopentadiene 167
Hexachlorcethane 22
Indeno(1,2,3-cd)pyrene 16.7
Isophorone - 16
2-Methylnaphthalene 16.7
4-Methylphenol 33.3
Naphthalene 16.7
2-Nitroaniline 167
3-Nitroaniline 167
4-Nitroaniline 37
Nitrobenzene 20.3
2-Nitrophenal 17
4-Nitrophenol 167
n-Nitrosodipropylamine 22.7
Pentachlorophenol 167
Phenanthrene 16.7
Phenol 12.7
Pyrene ) 16.7
1,2,4-Trichlorobenzene 12.7
2,4,5-Trichlorophenol 17.3
2,4,6-Trichlorophenol 27.3

3EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.
rg/lkg = Microgram(s) per kilogram.
SVOC = Semivolatile organic compound.
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Table 3.3.2-5
Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soit Sampling, PCB Analytical Results

September 2002
(Off-Site Laboratory)
Sample Attributes PCBs
Record Sample {EPA Method 80822)
Numbert ER Sample ID Depth (it) (ug’kg)
605730 | 9978-DW1-BH1-6-S 6 ND
605730 [9978-BW1-BH1-11-S 11 ND

aEPA November 1986.
bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.
BW  =Drywell.

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

b = ldentification.

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

PCB = Polychlorinated biphenyi.
S = Soll sample,

Table 3.3.2-6
Summary of DSS Site 1114, Building 9978 Drywsll
Confirmatory Soil Sampling, PCB Analytical MDLs
' September 2002
{Off-Site Laboratory)

EPA Method 80822
Detection Limit

- Analyte (ng/kg)

Aroclor-1016

1

Aroclor-1221 2.82
Aroclor-1232 1.67
Aroclor-1242 1.67
Aroclor-1248 1

Aroclor-1254 0.5

Aroclor-1260

1

2EPA November 1986.

DSS = Drain and Septic Systems.

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

pa/kg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyl.
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. Table 3.3.2-7

Summary of DSS Site 1114, Building 9978 Drywelt
Confirmatory Soil Sampling, HE Compound Analytical Results
September 2002
(Off-Site Laboratary)

Sample Attributes HE
Record Sample (EPA Method 83307)
Number? ER Sample ID Depth (ft) (ng/kg)
605730 | 9978-DW1-BH1-6-S 6 ND
605730 | 9978-DW1-BH1-11-8 11 ND

SEPA November 1986.

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

DSS = Drain and Septic Systems.

DW = Drywell.

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

ft = Foot (feet).

HE = High explosive(s).

iD = Identification.

ng/kg = Microgram(s) per kilogram.
ND = Not detected.
S = Soil sample.
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Table 3.3.2-8
Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, HE Compound Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 83302
Detection Limit
Analyte {na/kg)
2-Amino-4,6-dinitrotoluene 18.1
4-Amino-2,6-dinitrotoluene 34.1
1,3-Dinitrobenzene 34.1
2,4-Dinitrotoluene 55
2,6-Dinitrotoluene 48
HMX 48
Nitrobenzene 48
2-Nitrotoluene 24
3-Nitrotoluene 24
4-Nitrotoluene 24
RDX ] 48
Tetryl 22.1
1,3,5-Trinitrobenzene 29
2,4,8-TrinHrotoluene 48

sEPA November 1986.

DSS = Drain and Septic Systems.

EPA U.S. Environmental Protection Agency.

HE High explosive(s).

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

ng/kg = Microgram(s) per kilogram.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.

Tetryl = Methyl-2,4,6-trinitrophenylnitramine.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the two soil samples collected from the drywell borehoie are summarized in

Table 3.3.2-9. MDLs for the metals in soil analyses are presented in Table 3.3.2-10. None of
the metal concentrations detected in the samples exceed the corresponding NMED-approved
background concentrations.

Total Cvanide

Total cyanide analytical results for the two soil samples collected from the drywell borehole
are summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are presented in
Table 3.3.2-12. A low concentration of cyanide was detected in the 6-foot-bgs sample.
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Table 3.3.2-10
Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, Metals Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Methad 6000/7000/7196A2
Detection Limit
Analyte {mg/kg)
Arsenic 0.183-0.197
| Barium 0.059-0.0835
Cadmium 0.0423-0.0455
Chromium ) 0.143-0.153
Chromium (V1) 0.0537-0.0541
Lead 0.251-0.27
Mercury 0.0009-0.000942
Selenium 0.143-0.154
Silver 0.0798-0.0859

2EPA November 1986.

DSS = Drain and Septic Systems.

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

mg/kg = Milligram(s} per kilogram.

Table 3.3.2-11
Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, Total Cyanide Analytical Results
September 2002
{Off-Site L.aboratory)

Sample Attributes Total Cyanide
Record - Sample (EPA Method 9012A2)
Number® ER Sample ID Depth (ft) {mg/kg)
605730 | 9978-DW1-BH1-6-S 6 0.0713 J (0.25)
605730 19978-DW1-BH1-11-S 11 ND (0.0381)

Note: Values in bold represent detected anaiyles.
®EPA November 1986.
bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

Dw = Drywell.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

f = Foot (feet).

ID = Identification.

J() = The reported value is greater than or equal to the MDL but is less

than the practical quantitation limit, shown in parentheses.
MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
ND{} = Notdetected above the MDL, shown in parentheses.
S = Soil sample.
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Table 3.3.2-12
Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, Total Cyanide Analyticai MDLs
September 2002
(Off-Site Laboratory)

EPA Method 9012A2
Detection Limit

Anaiyte {mg/kg)
Total Cyanide 0.0381-0.0419
2EPA November 1986.
DSS = Drain and Septic Systems.
EPA  =U.S. Environmental Protection Agency.

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from
the drywell borehole are summarized in Table 3.3.2-13. No activities above NMED-approved
background levels were detected in any sample analyzed. However, although not detected, the
minimum detectable activities (MDAs) for uranium-235 exceeded the background activity
because the standard gamma spectroscopy count time for soil samples (6,000 seconds) was
not sufficient to reach the NMED-approved background activity established for SNL/NM soils.
Even though the MDAs may be slightly elevated, the values are still very low, and the risk
assessment outcome for the site is not significantly impacted by their use.

Gross Alpha/Beta Activity

Gross alpha/beta activity analytical results for the two soil samples collected from the drywell
borehole are summarized in Table 3.3.2-14. No gross alpha or beta activity was detected
above the background levels (Miller September 2003) in any of the samples. These resuits
indicate no significant levels of radioactive material are present in the soil at the site. '

3.3.3 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 TB samples. Typically, samples were shipped to the laboratory.in baiches 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, ihe results were used in the data validation process for all the samples in that batch.
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Table 3.3.2-14
Summary of DSS Site 1114, Building 9978 Drywell
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results

September 2002
(Off-Site Laboratory}
Sample Attributes Activity (EPA Method 900.09) (pCi/g)

Record Sample Gross Alpha Gross Beta
Number? ER Sample ID Depth (ft) Result Error¢ Result Errorc
605730 |9978-DW1-BH1-6-3 6 13.6 3.29 17.3 2.15
605730 | 9978-DW1-BH1-11-S 11 13.8 5.12 24.2 2.15
Background Activity? 17.4 NA - 354 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 Sepiic Systems.

DwW = Drywell.

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

ft = Foot (feet).

iD = |dentification.

NA = Not applicable.

pCi/g = Picocurie(s) per gram.

S = Soil sample.

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. Low concentrations of acetone and 1,2-dichloropropane were detected
in the TB associated with these samples. However, these VOCs were not detected in the soil
samples. : :

No duplicate or EB samples were collected at this site.

All laboratory data were reviewed and verified/validated according to SNL/NM ER Project “Data
Validation Procedure for Chemical and Radiochemical Data,” Administrative Operating
Procedure (AOP) 00-03 (SNL/NM December 1999) or “Data Validation Procedure for Chemical
and Radiochemical Data,” AOP 00-03, Rev. 01 (SNL/NM December 2003). Annex A contains
the data validation reports for the samples collected at this site. In addition, SNL/NM
Department 7713 (Radiation Protection Sample Diagnostics [RPSD] Laboratory) reviewed all
gamma spectroscopy results according to “Laboratory Data Review Guidelines,” Procedure

No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The data are acceptable for use in this
request for a determination of CAC without controls.
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3.4 Site Sampling Data Gaps .

Analytical data from the site assessment were sufficient for characterizing the nature and extent
of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1114.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1114, the Building 9978 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 1114 are VOCs, SVOCs, PCBs, HE compounds, RCRA metals,
hexavalent chromium, cyanide, and radionuclides. Two VOCs (2-butanone and toluene) were
detected in the samples collected at this site. No SVOCs, PCBs, HE compounds, or hexavalent
chromium were detected in any of the soil samples collected. None of the eight RCRA metals
were detected at concentrations above the approved maximum background concentrations for
SNL/NM Coyote Test Field Supergroup soils (Dinwiddie September 1997). Cyanide was
detected in one sample; however, because it does not have a quantified background screening
concentration, it is unknown whether this COC exceeds background.

None of the four representative gamma spectroscopy radionuclides were detected at

levels exceeding the corresponding background activity. However, the MDAs for both 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 41 feet bgs) reduces the 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 1114.

Table 4.2-1 summarizes the potential COCs for DSS Site 1114. All potential COCs were
retained in the conceptual site model and evaluated in both the human health and ecological
risk assessments. The current and future land use for DSS Site 1114 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
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dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex B provides
additional discussion of the exposure routes and receptors at DSS Site 1114.

4.3 | Site Assessment

Site assessment at DSS Site 1114 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 1114 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1114 poses no significant threat to human heaith
under either the industrial or residential land-use scenarios. Ecoiogical risks were found to be
insignificant because no pathways exist.

43.2 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1114.
This section summarizes the results.

4321 - Human Health

DSS Site 1114 has been recommended for an industrial land-use scenario (DOE and USAF
March 1996). Because 2-butanone, toluene, and uranium-235 were detected or have MDAs
above background levels and cyanide was detected above its nonquantified background value
and hexavalent chromium was not detected, 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 1114 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 Hl risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1114 COCs is 6E-11 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'5.85E-11. Both the incremental Hi and excess cancer risk are
below NMED guidelines.
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The HI calculated for the COCs at DSS Site 1114 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 nonradiologicat COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1114 COCs is 1E-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 1.25E-10. Both the incremental HI and estimated incremental
excess cancer risk are below NMED guidelines.

For the radiological COCs, one of the constituents (uranium-235) had MDA values greater than
the corresponding background values. The incremental total effective dose equivalent (TEDE)
and corresponding estimated cancer risk from radiclogical COCs are much lower than the

U.S. Environmental Protection Agency (EPA) guidance values; the estimated TEDE is 4.3E-3
millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower than the
EPA’s numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding estimated
incremental excess cancer risk value is 3.8E-8 for the industrial land-use scenario.
Furthermore, the incrementai TEDE for the residential land-use scenario that results from a
complete loss of institutional controls is 1.1E-2 mrem/yr with an associated estimated
incremental excess cancer risk of 1.1E-7. The guideline for this scenario is 75 mrem/yr
(SNL/NM February 1998). Therefore, DSS Site 1114 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 1114, Building 9978 Drywell Carcinogens

Scenario Nonradiological Risk Radiolagical Risk Total Risk
Industrial 5.85E-11 3.8E-8 3.8E-8
Residential 1.25E-10 1.1E-7 1.1E-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 Ecolegical

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
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“Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, .
Sandia National Laboratories, New Mexico” (IT July 1998). The risk assessment also includes
the estimation of exposure and ecological risk.

All COCs at DSS Site 1114 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.

4.41 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1114 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

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

that no complete pathways exist at DSS Site 1114, 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 1114 for the following reasons:

« The soil has been sampled for all potential COCs.

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

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

5.2 Criterion

Based upon the evidence provided in Section 5.1, a determination of CAC without controls
(NMED April 2004) is recommended for DSS Site 1114. This is consistent with the NMED's
NFA Criterion 5, which states, “the SWMU/AOC [Area of Concern] has been characterized or
. remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected

future land use” (NMED March 1998).

AL/9-05/WP/SNLO5:r5743.doc 51 840857.03.01 09/01/05 10:15 AM



This page intentionally left blank.

ALII-05WP/SNLOS 5743 doc h.2 840857.03.01 09/01/05 10:15 AM



6.0 REFERENCES

Bearzi, J. (New Mexico Environment Department/Hazardous Waste Bureau), January 2000.
Letter to M.J. Zamorski (U.S. Department of Energy) and L. Shephard {Sandia National
Laboratories/New Mexico) approving the “Sampling and Analysis Plan for Characterizing and
Assessing Potential Releases to the Environment for Septic and Other Miscellaneous Drain
Systems at Sandia National Laboratories/New Mexico.” January 28, 2000.

Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to RCRA-
Regulated Facilities, “Risk-Based Screening Levels for RCRA Corrective Action Sites in

New Mexico,” Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe,
New Mexico. January 23, 2001.

Bleakly, D. {Sandia National Laboratories/New Mexico), July 1996. Memorandum, “List of Non-
ER Septic/Drain Systems for the Sites Identified Through the Septic System Inventory
Program.” July 8, 1996.

Dinwiddie, R.S. {New Mexico Environment Department), September 1997. Letter to
M.J. Zamorski (U.S. Department of Energy), Request for Supplemental Information:
Background Concentrations Report, SNL/KAFB, September 24, 1997.

DOE, see U.S. Department of Energy.
EPA, see U.S. Environmental Protection Agency.
IT, see IT Corporation.

IT Corporation (1T}, July 1998. “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico,”
IT Corporation, Albuguergue, New Mexico.

Miller, M. (Sandia National Laboratories/New Mexico), September 2003. Memorandum to
F.B. Nimick (Sandia National Laboratories/New Mexico), regarding “State of New Mexico
Background for Gross Alpha/Beta Assays in Soil Samples.” September 12, 2003.

Moats, W. (New Mexico Environment Department/Hazardous Waste Bureau), February 2002.
Letter to M.J. Zamorski (U.S. Department of Energy) and P. Davies (Sandia National
Laboratories/New Mexico) approving the “Field implementation Plan, Characterization of Non-
Environmental Restoration Drain and Septic Systems.” February 21, 2002.

National Oceanic and Atmospheric Administration (NOAA)}, 1990. “Local Climatological Data,
Annual Summary with Comparative Data,” Albuquerque, New Mexico.

New Mexico Environment Department (NMED) March 1998. “RPMP Document Requirement
Guide,” RCRA Permits Management Program, Hazardous and Radioactive Materials Bureau,
New Mexico Environment Department, Santa Fe, New Mexico.

New Mexico Environment Department (NMED) April 2004. “Compliance Order on Consent

Pursuant to New Mexico Hazardous Waste Act § 74-4-10,” New Mexico Environment
Depariment, Santa Fe, New Mexico. April 29, 2004.

AL/I-05/WP/SNLO5:15743 .doc 6-1 840857.03.01 09/01/05 18:15 AM



NMED, see New Mexico Environment Department.
NOAA, see National Oceanic and Atmospheric Administration.

Sandia National Laboratories/New Mexico (SNL/NM), September 1964. SNL/NM Facilities
Engineering Drawing 86008 showing the Building 9978 Drywell, Sandia National Laboratories,
Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico {SNL/NM), March 1996. “Site-Wide Hydrogeologic
Characterization Project, Calendar Year 1995 Annual Report,” Environmental Restoration Project,
Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), July 1996. “Laboratory Data Review
Guidelines,” Radiation Protection Diagnostics Procedure No. RPSD-02-11, Issue No. 2, Sandia
National Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), February 1998. “RESRAD Input
Parameter Assumptions and Justification,” Environmental Restoration Project, Sandia National
Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), October 1999. “Sampling and Analysis
Plan for Characterizing and Assessing Potential Releases to the Environment From Septic and
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico,” Sandia
 National Laboratories, Albuquerque, New Mexico. October 19, 1999,

Sandia National Laboratories/New Mexico (SNL/NM), December 1999. “Data Validation
Procedure for Chemical and Radiochemical Data,” Administrative Operating Procedure
(AOP) 00-03, Environmental Restoration Project, Sandia National Laboratories, Albuquergue,
New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), November 2001. “Field Implementation
Plan, Characterization of Non-Environmental Restoration Drain and Septic Systems,” Sandia
National Laboratories, Albuquerque, New Mexico. .

Sandia National Laboratories/New Mexico (SNL/NM), March 2003, Database printout provided
by SNL/NM Facilities Engineering showing the year that numerous SNL/NM buildings were
constructed, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), April 2003. “DSS Sites Mean Elevation
Report,” GIS Group, Environmental Restoration Depariment, Sandia National Laboratories,
Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), December 2003. “Data Validation
Procedure for Chemical and Radiochemical Data,” Administrative Operating Procedure
(AOP) 00-03, Rev. 01, Sandia National Laboratories, Albuquerque, New Mexico.
SNL/NM, see Sandia National Laboratories/New Mexico.

USAF, see U.S. Air Force.

ALI9-06/WP/SNL05:r5743.doc ’ 6-2 840857.03.01 02/01/05 10:15 AM




U.S. Department of Energy (DOE} and U.S. Air Force (USAF), March 1996. “Workbook: Future
Use Management Area 7,” prepared by Future Use Logistics and Support Working Group in
cooperation with U.S. Department of Energy Affiliates and the U.S. Air Force.

U.S. Environmental Protection Agency (EPA), November 1986. “Test Methods for Evaluating
Solid Waste,” 3rd ed. Update 3, SW-846, Office of Solid Waste and Emergency Response,
U.S. Environmental Protection Agency, Washington D.C.

U.S. Environmental Protection Agency (EPA), 1989. “Risk Assessment Guidance for
Superfund, Vol. 1: Human Health Evaluation Manual,” EPA/540/1-89/002, Office of Emergency
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1997a. “Establishment of Cleanup Levels for
CERCLA Sites with Radioactive Contamination,” OSWER Directive No. 9200.4-18, Office
of Solid Waste and Emergency Response, U.S. Environmental Protection Agency,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1997b. “Ecological Risk Assessment
Guidance for Superfund: Process for Designing and Conducting Ecological Risks,” interim Final,
U.S. Environmental Protection Agency, Washington, D.C.

Van Hart, D, June 2003. “Geologic Investigation: An Update of Subsurface Geology on
Kirtland Air Force Base, New Mexico,” SAND2003-1869, Sandia National Laboratories,

Albuquerque, New Mexico.

ALIG-05/WP/SNL05:15743.doc 6-3 840857.03.01 09/01/05 10:15 AM



This page intentionally left blank.

AL/S-05/WPISNL05:15743.doc 6-4 840857.03.01 09/01/05 10:15 AM






ANNEX A
DSS Site 1114
Soil Sample Data Validation Results
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Data Validation Qualifiers and Descriptive Flags®

Note: Qualifiers may be used in conjunction with déscriprive flags fe.g., JLA; ULP; U,B].

_(_zualiﬁérs
J

J1
2

Ul

wm

Descriptive Flags

A

Al
A2
A3
Bl

B2

B3

Pl

P2

Comment
The associated value is an estimated quantity.

The method requirements for sample preservationftemperarure were nol met for
the sample analysis. The associated value is an estimated quantity.

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

The snelyte was analyzed for but was net detected. The associsted value is an
estimate and may be inaccurate or imprecise,

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

The associated result is Jess 1han five times the concentration in any blank and is
determined to be non-detect.

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

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

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

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

Insufficient quality control data to determine IaBorafory accuracy.
Analyie present in laberatory method blank

Anatyte present in trip blank.

Analyte present i equipment blank.

Analyte present in calibration blank.

Laboratory precision measurements for the Laboratory Conwrol
Sample and duplicate (LCS/LCSD) do not meet acceplance critesia.

Laboratory precision measurements for the Matrix Spike Sample and
associated duplicaie (MS/MSD) do not meet acceptence criteria

Insufficient quality control deta to determine laboratory precision,

* This is not a delmirtive list. Other gualifiers are potentially available, see TOP 94-03.

Updated: September 14, 1999



_ "$919%)
Byup oty opnt uonriodiosun 10y Jou ae Aay], ‘s82001d UOHERPI[EA TIRP SIR JO S3nsal sty dn Supfim ul pue Byep o1) JO uorreaFijenb o1 BUpUMSISPUN 0 I8N
o JSTSSE 0] Jtreaut aze sTeqy oandiiossp oy patgiienb 1082100 st BiEp aip ainsse 0 patnbai axe stoyifenb uonEpIeA Erep pue L10jpI0qER] 31 YIOF (210N

nuiend) K10210G27 950 ¢

(sjuswaimbel HY) 01 SULIOJU0D BlR()  SUON

o+

woday

uonepifeA eI 298 ([N} UORBIUSOUOD Pajad)a(] < (£pguenb pojeursa

1B 1B [eLIa)BW 91} JO souaseld oy Jo souspiss sandumsaid) [N

ds H _
Hode] TOREPIEA, BFeCl uo.m (N)uonEnusoued p210313( 4————([epa)ell 2} Jo 2oussaid o1} JO soUapIAR aandumsaid) N

voday uonEPITEA 21e( 298 - 4 x4

{a1qesnun vie) M

yvodoy UonEpIEA BIB(] 298 ((RIuny
Suntodey < J1 anfep pauodsy 10 1wy Funiodsy]) AN o

(pajoatep j0u Ing 0] pazZATEUY) ()
odast UONEDTE A BIECT 35K ¢ (astoa1dw 10 37eIMOoRUL 3G AW pUre A)BUINSI
tmﬁg,\w:uw.QﬁEﬁcouoo“meDZm 5ﬂoigvuu&oowmmmvBuBqunEfomﬁﬁbmﬁbhD

Hoday] uonepIeA BB 998 - 4 g (kyyuenb poreumsd) |

Jagien() uonepieA ele(
Juelq poyiawr Ul Juasald u

a1d1eue “1odey UOTIEPI[EA BIE(] 89S SUONENUSIU0D SA[RUY “ !
Seyyq sandridsa(q A10)BI0qR]

JIodsy] uonEplE A BIB( 995 [UONRIUAOUC) PAj0als(] - - SUON

(rury uonesla) (N - n

(rury 3unioday) [ < f

so[qe ], eye( 0y uonednddy | 1agend) Lx0je1oqe]

So1qR, BIB(T O} SIALIfeny) uonepleA eie( jo uoueonddy
0007 Arenuef Surouidag



ez} oeq ey K :Ag poyepiieA

v ea'r 514 LHE- LM P L LBLE6 200428850

N ea'r ’ S0 I HE-LMAr} 18266 Z00-E25850

2v'rn tar S-€ 1-€HE-140-PO0L/BBED Z00-226650
¥ e S-¢-EHE-}4Q-001/BOE0 2001 288%0]

' e8'r S-€-ZHE" L4Q+PO0L/B9SY 200-028650

v et §-8-ZHE-+40-7001 /8965 200-01 8650

2 gt S-€1-IHB-1A0-FO0LEE69 2008 HEBS0)

e ta'r , S-8-bHE+ 30 P00 1/8960 200-L18850

VN eqr S-0Z-+ HEB-ZdS-L20HORSS ZO0-9 18850
r.ssaa %q e vrn gR'r e 8q e pouenb 0q e s §'5 -} HE-Zl5-LZDIOESH 700-545650]
ON 18U BOMEBIKO | Zv'Th gar ON 10w B1aM BPSID oN Jaw amm Bpepd SS2-LHEL4S-L20HORSO 200-7 H9as0d

goumdance 1D (v souRdedte 50 Ity | eoumidacos OO |

§-02~}HE-1 d5-LZ0HCESH E00-€19650]

ar ear g3-2dS$-£201/GESD LOG-S596CD]
IHY 93-2d48-LZ01/0858 900-95865C
zd E83-2dS~LZ0LI0ESD ¥00-353650
19'NP0°8 SGT-LHB S LE0LOEST [00PLEBE0
19'N6Z'S S-02-LHB~+dS 22010860 1 00-€ 18860
al %E-»J
g .
2 3183 5 9
m H w & M .m N n.m ﬁ <
s| S| 2 & F1E] ¥ g 8
SR T |8 B § 11t
JNERR RN :
3
Ansiwsloo|pey pue djusdiou ‘el :meg 062509 023504 D0INY Buydures 108 §8Q teug

Ksuiwng sBujpuid sidweg



Analytical Quality Associates, Inc.
616 Maxine NE

. Albuquerque, NM 87123
Phone: 505-299-5201

Fax: 505-299-6744
Email: minteer@aol.com

MEMORANDUM

DATE: 11/20/02
TO:; File
FROM: Linda Thal

SUBJECT: Organic Data Review and Vaiidation - SNL
Site: DSS soil sampling
ARCOC # 606670, -730 GEL SDG # 67601 and 67608
Project/Task No. 7223.02.03.02

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

Summary

. The samples were prepared and analyzed with approved procedures using methods SW-846
8260A/B (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the
data package that resulted in the qualification of data.

VOC Batch # 203534 (Sample 67601-001_through —012)

Acetone was detected in the trip blanks (TB) (67608-001 and ~004) at a value > RL. Sample
67601-001 and —002 had aceione values > RL but < 10X the TB value and wili be qualified
“U, B1” at the reported value. Sample 67601-010 had an acetone value > DL, < RL and <

10X TB value and will be qualified “U, B1" at the RL.

HE - Batch # 151 (Sample 67 07
No MS/MSD, LCS/LCSD or replicate was extracted with this baich. As there is no measure of
precision all the sample results will be qualified *P2".

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

Holding Times/Preservation

Ail Analysis: The samples were properly preserved and analyzed within the method prescrived
holding time.

Calibration

All Analysis: All initial and continuing calibration acceptance criteria were met except as follows:

. VOC Batch # 203934




Vinyl acetate had %D > 20% but < 40% in all the CCVs preceding the samples. All .
associated sample results were non-detect and no data will be qualified.

VOC Batch # 204010
Carbon disulfide had %D > 20% but < 40% in the CCV preceding the samples. All associated

sample results were non-detect and no data will be qualified.

SVOC Batch # 203764 and 204261
The CCVs preceding the samples had a %D > 20% but < 40% for several compounds (see

DV worksheet). All associated sample results were non-detect and no data will be qualified.

Blanks

All Analysis: All method blank, equipment biank and trip blank acceplance criteria were met except
as mentioned above in the summary section and as follows;

VOC Batch # 203934 (Sample §7601-001 through —012)

Both TBs (67508-001 and —004) had a 1,2-dichloropropane value > RL. All associated
samples were non-detect and no data will be qualified.

Surrogates

All Anglysis: All suitogate acceptance criteria were met.

Internal Standards (1Ss)
All Analysis: All internal standard acceptance criteria were met.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

All Analysis: All MS/MSD acceptance criteria were met except as mentioned above in the summary
section and as follows:

VOC Batch # 204910
No MS/MSD was reported for this batch. The LCS/LCSD met all QC acceptance criteria for

accuracy and precision. No data will be qualified.

SVOC Batch # 203764 and 204261
Several compounds (see DV worksheet) had %R < QC accepiance criteria {75 — 125%).

Using professional judgment, no data will be qualified.

SVOC Batch # 204261
It should be noted that only 500mi (DF=2x) of sample was used for the MS/MSD. I is not
known what affect this would have on the extraction procedure and no data will be qualified.

PCB Batch # 203726
it should be noted that the sample used for the MS/MSD was of similar matrix from another

SNL SDG. No data will be qualified.

HE - Batch 204142
It should be noted that the sample used for the MS/MSD was of similar matrix from anocther

SNL SDG. No data will be qualified. '

HE - Batch 204151




. The MS %R for tetryl {127%) was > QC acceptance criteria {52-124%). The associated
sampie result was non-detect and no data will be qualified.

Laboratory Control Samples (LCS/LCSD) Analysis

All Analysis: The LCS/L.CSD acceptance criteria were met with the following exceptions:
VOC Batch # 204910 and 203934

The QC acceptance criteria for the LCS were met by the successful analysis of a second
source CCV.

it should be noted that no compound was associated with intemal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result.

SVOC_Batch # 203764 an 261
it should be noted that no compound was associated with internal standard perylene-d12. No

data will be qualified as a resuit.

HE - Batch # 204151 (Sample 67608-007 {(EB))

The LCS %R failed QC acceptance criteria for several compounds. However, a MS was
performed on sample 67608-007 and all the %R were in criteria with the exception of tetryl
that failed high. Sample 67608-007 was non-detect for all HE compounds, as were all the
soils that were associated with it. There was no more sample remaining to perform a re-
extraction. Using professional judgment, no data will be qualified.

Detection Limits/Dilutions

. All Analysis: Ali detection limits were properly reported. Samples were not diluted with the exception
of sample 67601-022 which was diluted 4X for SVOC analysis.

Confirmation Analyses

VOC and SVOC: No confirmation analyses required.

PCB: All confirmation acceptance criteria were met.

HE: The sample results were non-detect and therefore no confirmation analysis was required.
Other QC

VOC: A trip blank and equipment blank were submitted on the ARCOC. No field duplicate pair was
submitted on the ARCOC. It should be nofed that viny! acetate is on the TAL for soils but not for
waters.

SVOC, PCB and HE: An equipment blank was submitted on the ARCOC. No field blank or field dup
were submitted on the ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quaiity.




Analytical Quality Associates, Inc.
616 Maxine NE
Albuquerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744
Email: minteer(@acl.com

DATE:
TO:
FROM:

MEMORANDUM

11/21/02
File

Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC # 605670, 605730
GEL SDG # 67601 and 67608
Project/Task No. 7223.02.03.02

See the attached Data Validation Worksheets for supporting documentation on the data

review

and validation. Data are evaluated using SNL/NM ER Project AQP 00-03.

Summary

The samples were prepared and analyzed with approved precedures using methods SW-846-

6010 (I
7196A

CP-AES metals), SW-B46 7471/7470 (Hg), SW-846 9012A (total CN) and SW-846
{hexavalent chromium).

Problems were identified with the data package that resuited in the qualification of data.

ICP-AES — Metals Batch # 203818 (Samples 67601-013 through —024

Selenium was detected in the ICB/CCB at a vaiue > DL but < RL. The sample results
for 67601-014 through —024 were detect, < 5X the blank value and will be qualified "J,
B3".

ICP-AES - Metals Batch # 204455 {Sample 67608 —010)

Barium was detected in the CCB and chromium in the MB at values > DL but < RL.
Sample 67608 ~010 results were detect, < 5X the blank values and will be qualified
*J, B3" for barium and “J, B" for chromium.

Hexavalent Chromium - Baich #205618 (Samples §7601-013 through —024)

The MS %R (63/71%) were < QC acceptance criteria (75-125%). Samples 67801-019
and —020 were detect and will be qualified “J, A2". All remaining samples were non-
detect and will be qualified "UJ, A2",

Hexavalent Chromium — Batch # 204193 (Sample 67608-009)
Sample 67608-009 was received by the iaboratory and analyzed after 2X the holding
time had expired. The sample result was non-detect and will be qualified “R, HT".




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

Holding Times/Preservation

All Analyses: The samples were analyzed within the prescribed holding time and properly
preserved except as mentioned above in the summary section.

Calibration
All Analyses: The initial and continuing calibration data met QC acceptance criteria.
Blanks

All Analyses: All blank criteria were met except as mentioned above in the summary section
and as follows:

ICP-AES — Metals Batch # 203818 (Samples 67601-013 through -024)

Selenium was detectad in the ICB/CCB at a value > DL but < RL. Sample 67601-013
was non-detect and will not be qualified.

Barium and chromium were detected in the EB at values > DL but < RL. All
associated sample resuits were > 5X the blank values and will not be qualified.

Arsenic was detected in the ICB at a negative value with an absolute value > DL but <
RL. All associated sample results were detect, > 5X MDL and will not be qualified.

ICP-AES — Metals Batch # 204455 (Sample 67608 —010)

Cadmium and arsenic were detected in the CCB at values > DL but < RL, The sample
results were non-detect and no data will be qualified.

Laboratory Control Sample/Laboratory Control Sample Duplicats (LCS/LCSD) Analysas

All Analyses: The LCS/LCSD met QC acceptance criteria.

Matrix Spike (MS) Analysis

All Analyses: The MS met QC acceptance criteria except as mentioned above in the
summary section and as follows:

ICP-AES - Metais Batch # 203818 (Samples 67601-013 through —-024)

The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a result.

ICP-AES -~ Metals Batch # 204455 (Sample 67608 —010)

The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a resuit.




CVAA-Hg Batch # 204420 {Sample 67608-008)

The sample used for the MS was of similar matiix from another SNL SDG. No data
will be qualified as a result.

Total Cyanide - Batch #204703 (Samples 67601-013 and -014)

The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a resull.

Total Cyanide - Baich #205981 [Samples 67608-008)

The sample used for the MS was of simifar matrix from another SNL SDG. No data
will be qualified as a result.

Replicate Analysis

All Analyses: The replicate analysis met QC acceptance criteria except as follows:

ICP-AES - Metals Batch # 203818 (Samples §7601-013 through —024)

The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a result.

ICP-AES — Metals Batch # 204455 {(Sample 67608 —010)

The sample used for the replicate was of simifar matrix from another SNL SDG. No
data will be qualified as a result.

CVAA-Hq Batch # 204420 (Sample 67608--008)

The sample used for the replicate was of similar matrix from another SNL SDG. No
data wiill be gualified as a result.

Total Cvanide - Batch #204703 (Sampiles 67601-013 and -014)
The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a result.

Tota nide - Batch #205981 (Sampl 7608-008
The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a result.

ICP intsrference Check Sample (ICS}

ICP-AES (Ali batches): The ICS-AB met QC acceptance criteria.

All Other Analyses: No ICS required.
ICP Serial Dilution

ICP-AES (All batches): The serial dilution met QC acceptance criteria.
ICP-AES — Metals Batch # 2035818 {Samples 67601-013 through —024)

The sample used for the senial dilution was of similar mafrix from another SNL SDG.
No data will be qualified as a result.

ICP-AES — Metals Batch # 204455 (Sample 67608 —(10)




The sample used for the serial dilution was of simitar matnix from another SNL SDG.

No dala will be qualified as a result,

All Other Analyses: No serial dilutions required.
Detection Limits/Dilutions

All Analyses: All detection Emils were properly reported.
ICP-AES: All 20il samplas were diluted 2X.

~ Al Other Analyses: No dilutions were performed.
Other QC

All Analyses: An equipment blank was submitted on the ARCOC, No field blank or field
duplicate was submitted on the ARCOG.

it should be noted that the COC requested that metals be analyzed by method SW-846
6020.

No raw data was submitied with the package.

No other specific issues were identified which affect data quality.




Analytical Quality Associates, Inc.
616 Maxine NE

Albuquerque, NM 87123

Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM
DATE: November 22, 2002
TO: Fite
FROM: Linda Thal

SUBJECT: Radiochemical Data Review and Validation - SNL
Site; DSS soil sampling
ARCOC 805870 and 6805730
GEL SDG # 67601 and 67608 Project/Task No. 7223.02.03.02

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

Summary

All samples were prepared and analyzed with approved procedures using method EPA
900.0 (Gross Alpha/Beta). No problems were identified with the data package that
resulted in the gualification of data.

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

Holding Times/Preservation

All Analyses: Al samples were analyzed within the prescribed hoiding times and
properly preserved.

Caiibration
All Analyses: The case namative stated the instruments used were properly calibrated.
Blanks

No target analytes were detected in the method blank or equipment blank at
concentrations > the associated MDAs.

Matrix Spike (MS) Analysis

The MS/MSD analyses met all QC acceptance criteria.



Batch # 204950 (Sample 67608-011}

The sample used for the MS/MSD was of similar matrix from another SNL sSDG.

No data will be qualified.

Laboratory Control Sample {LCS) Analysis

The LCS analyses met all QC acceptance critenia.

Replicates

The replicate analyses met all QC acceptance criteria.

Batch # 204950 (Sample 67608-011)

The sample used for the replicate was of similar matrix from another SNL SDG.

No data will be qualified.

Tracer/Carrier Recoveries

No tracer/carrier required.

Regative Bias

All sample results met negative bias QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted.
Bhér ac

An equipment blank was submitted on the ARCOC. No field blank or field duplicate
were submitted on the ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.
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Palencia, Wendy J

From: Palencia, Wendy J

Sent; Friday, November 08, 2002 8:33 AN

To: ‘Nicole McCleary'

Subject: RE: Corrections for ARCOC B0567C & 8D5730 f SIH3 8760MA LB
Nicole, .

| did nat receive corrections for the extraction form, the cyanide technical narrative, or any revised VOC forms.
Can you piease forward these?

Thanks.

——-Original Message—

From: Nicole McClsary [maitto:nsb@mall. gel.com]

Sent: Thursday, November 07, 2002 7:44 AM

To: Palencia, Wendy J -

Ce: Edie Kant (E-mall}

Subject: Re: Comections for ARCOC 605670 & 605730/ SDG 87601A & B

Aflached piease find the requsested revisions.
Sincerely

Nicolg S. McCleary

Quality Assurance Officer

General Engineering Laboratories, Inc.
2040 Savage Road - Charlesion, SC 28407
P.0. Box 30712 - Charleston, SC 20417
Phona : {843) 558-8171 ext. 4208

Fax: {843) 763-1178

Email. nshi@gel.com

Wabsite: hitp./Awww.gel.nst

"Palencia, Wendy J" wrote:

> Name: corredie1 1-5-2002.doc
> corredie11-5-2002.doc  Type: WINWORD File (application/meword)
> Encading: baseSd




Date: 11-5-2002

To: Nicole McCleary From: _Wendy J. Palencia
Company: GEL Org: - 68133
Phone: (843) 556-8171 Phone: _(505) 844-3132
Fax: (B43) 766-1178 Fax: _(505) 844-3128

Correction Request
COC: 605670 & 605730 SDG: 67601A&B Tracking No: 5206
NOTE: Nicole,

The following problems were noted in this data package:

Page 1 of the COA for voc sample #059818-001 was omitted.

« The wrong extraction form was sent for evoc sample #058856-002.

« The QC statement in the technical narrative for cyanide states that a LANL
sample was used for the QC. This was an SNL sample (pg.788).

« Sampie #059857-001 was changed to #059933-001. Apparently GEL was not
notified of the change (I apologize for this). Please correet this number on the
COA and associated forms.

Thank you,
Wendy

Albuquerque, New Mexico 87185-1331
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DSS Site 1114: RISK ASSESSMENT REPORT

L Site Description and History

Drain and Septic Systems (DSS) Site 1114, the Building 9978 Drywell at Sandia National
Laboratories/New Mexico {SNL/NM), is located in the Coyote Test Field on federally owned land
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy
(DOE). The drywelt consists of a vertically buried piece of metal culvert, 3 feet in diameter and
5.5 feet deep, filled with aggregate to within 1.5 feet of the surface. Available information
indicates that Building 9978 was constructed in 1971 (SNL/NM March 2003), and it is assumed
that the drywell was also constructed at that time. The system is still active and receives
discharges from a sink and water fountain in Building 9978, approximately 21 feet to the
northwest.

Environmental concern about DSS Site 1114 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
major drainage is the Arroyo del Coyote, located approximately 1.3 miles northwest of the site.
No springs or perennial surface-water bodies are located within 1.4 miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquergue International
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor
because the surface is nearly flat. [nfiltration 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 1114 is unpaved
with some native vegetation, and no storm sewers are used to direct surface water away from
the site.

DSS Site 1114 lies at an average elevation of approximately 5,707 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silts, sands, and gravels. Depth to groundwater is unknown, but at the nearest menitoring weil,
KAFB-1093, 1,300 feet to the south, groundwater is found at 41 feet below ground surface
(bgs) and a similar depth is assumed for DSS Site 1114. The specific groundwater flow
direction is unknown for this area of KAFB, but is assumed to be generally west foward the Rio
Grande (Van Hart June 2003). The nearest production wells.are northwest of the site and
include KAFB-4 and KAFB-11, which are approximately 5.9 and 5.2 miles away, respectively.

H. 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
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Drain and Septic Systems” (SNL/NM November 2001) identified the site-specific sample
locations, sample depths, sampling procedures, and analytical requirements for this and many
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC)
requirements necessary for producing defensible analytical data suitable for risk assessment
purposes. The sampling conducted at this site was designed to:

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

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

source of potential COCs at DSS Site 1114 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
DSS Site 1114 Potential COC Sampling Density Sampling Location
Sampling Area Source Locations (samples/acre) Rationale
Soil beneath the | Effluent discharged 1 NA Evaluate potential
drywell to the environment COC releases to the
from the drywell environment from
effluent discharged
from the drywell

COC = Constituent of concern.
DSS = Drain and Septic Systems.
NA = Not appiicable.

Using a Geoprobe™, the soil samples were collected from two 3- or 4-foot-long sampling
intervals at one borehole location at DSS Site 1114. Drywell sampling intervals started at 6 and
11 feet bgs in the drywell boring. 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 the
laboratories that performed the analyses.

The DSS Site 1114 soil samples were analyzed for volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), polychiorinated biphenyls (PCBs), high explosive
(HE) compounds, Resource Conservation and Recovery Act (RCRA) metals, hexavalent
chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta activity. The
samples were analyzed by an off-site laboratory {General Engineering Laboratories, Inc.) and
the on-site Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes
the analytical methods and the data quality requirements from the SAP (SNL/NM October 1999)

and FIP (SNL/NM November 2001).

AL/9-05WP/SNLO5:RS5743.doc B-2 840857.03.01 08/01/05 10:29 AM




9/1/2005

RISK ASSESSMENT FOR DSS SITE 1114

‘punodwos ojueblo selop = JOA

Hue|g du) = aL

‘punodwiod oiuebio s|eOAILBS = NOAS

‘Aojesoqen sopsoubelq ajdwes uoios0Ig UCKRIPEY = OSdY
oY AIDADDSY PUE UONBAISSUOD S0IN0SaY = WHIY

‘lojuos Ayenbyaoueinsse Ayent = SOND

‘lAusydiq pajeutioyohiod = g0d
‘(s)amsojdxe ybiH = IH
"ouy ‘solojeloge Bulissuibuz jeisuag = 139
uelq juawdinbg = a3
‘SWesAg oljdag pue uielq = 3580
"AlUo SOOA 10} g Le
139 asdy 139 149 139 139 139 139 139 ADjesoge [eolAjeuy
4 z Z Z 4 Z F Z £ sajdweg [Ejo)
0 0 0~ 0 0 0 0 0 J eSg1 Puk 8g3
0 0 0 0 0 0 0 0 0 sajealidng
4 z Z z z Z z 4 4 Algleuuyuog
ejag/eydly | sepjonuoipey spiueAn | wnweiy) sjeje aH $g90d SO0AS SO0A edA) sidwes
55015 Adossoayoadg jus|eaexsH vHoY
BLILIEEY

YLLL 9IS S$SQ wouy peyos|jog sajdwes DO pue |los A10jeunLyuo) 10 Jequiny

¢ 9|qel

ALD-05/WP/SNLO5:RS5743.doc

840857 03.01 09/01/05 10:29 AM



RISK ASSESSMENT FOR DSS SITE 1114 9/1/2005

Table 3
Summary of Data Quality Requirements for DSS Site 1114
Analytical

Method® Data Quality Level GEL RPSD
VOCs Defensible 2 None
EPA Method 8260
SVQCs Defensible 2 None
EPA Method 8270
PCBs Defensible 2 None
EPA Method 8082
HE Compounds Defensible 2 None
EPA Method 8330
RCRA Metals Defensible 2 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 2 None
EPA Method 7196A
Total Cyanide Defensible 2 None
EPA Method 8012A
Gamma Spectroscopy Defensible Nane 2
Radicnuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 2 None
EPA Method 900.0

Note: The number of samples does not include QA/QG samples such as duplicates, trip blanks, and
equipment blanks.
aEPA November 1986.

PSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).

PCB = Polychlorinated biphenyi.

QA/QC = Quality assurance/quality control.

RCRA = Resource Conservation and Recovery Act.

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

VOC = Volatile organic compound.

QA/QC samples were collected during the sampling effort according to the Environmental
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of
one trip blank (for VOCs only). No significant QA/QC problems were identified in the QA/QC
sample.

All of the DSS Site 1114 soil sample results were verified/validated by SNL/NM according to
SNL/NM ER Project “Data Validation Procedure for Chemical and Radiochemical Data, AOP
[Administrative Operating Procedure] 00-03” (SNL/NM December 1999). The data validation
reports are presented in the associated DSS Site 1114 request for a determination of
Corrective Action Complete (CAC) without controls. The gamma spectroscopy data from the
RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
Procedure No. RPSD-02-11, issue No. 2 (SNL/NM July 1996). The gamma spectroscopy
-results are presented in the CAC proposal. The reviews confirmed that the analytical data are
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defensible and therefore acceptable for use in the request for a determination of CAC without
controls. Therefore, the DQOs have been fulfilled.

if. Determination of Nature, Rate, and Extent of Contamination

.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1114
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 1114, which is presented in- Chapter 4.0 of the 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 1114 were evaluated using laboratory analyses of the soil samples. The analytical
reguirements included analyses for VOCs, SYOCs, PCBs, HE compounds, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and any potential degradation products at DSS Site 1114.

HL3 Rate of Contaminant Migration

The drywell at DSS Site 1114 is still active. However, the building is currently used only for
storage, and discharges from the sink and water fountain o the drywell are minimal. The
migration rate of COCs that may have been and might be introduced into the subsurface via the
dryweill at this site is therefore dependent upon the volume of aqueous effluent discharged to
the environment from this drywell. Analytical data generated from the soil sampling conducted
at the site are adequate to characterize the rate of COC migration at DSS Site 1114 up to the
date of sampling in September 2002.

.4 Extent of Contamination
Subsurface soil samples were collected from a borehole drilled through, and 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 6 and 11 feet bgs beneath the
drywell. Sampling intervals started at the depths at which effluent discharged from the drywell
would have entered the subsurface environment at the site. This sampling procedure was
required by New Mexico Environment Department (NMED) regulators and has been used at
numerous DSS-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.

Iv. Comparison of COCs to Background Levels

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

Site 1114 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 nuirients, such as iron, magnesium,
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in
this risk assessment consist of both inorganic and organic compounds.

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1114. All samples were collected from depths of 5 feet bgs
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values (Dinwiddie September 1997).
Section VI.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1114 were to the subsurface soil resulting from the
discharge of effluents from the Building 9978 drywell. Wind, water, and biota are

natural mechanisms of COC transport from the primary release point; however, because the
discharge was to subsurface soil, none of these mechanisms are considered to be of potential
significance as transport mechanisms at this site. Infiltration of precipitation is essentially
nonexistent at DSS Site 1114, as virtually all of the moisture either drains away from the site or
evaporates. Because there is little or no infiltrating precipitation and minimal discharge to the
dryweli, the potential for COCs to reach groundwater through the unsaturated zone above the
water table is extremely low.
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The COCs at DSS Site 1114 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiological analytes. With the exception of cyanide,
the inorganic COCs are elemental in form and are not considered to be degradable.
Transformations of these inorganic constituents could include changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter
elements. However, because of the long haif-life of the radiological COC {U-235), the aridity
of the environment at this site, and the lack of potential contact with biota, none of these
mechanisms are expected to result in significant losses or transformations of the inorganic
COCs.

The organic COCs at DSS Site 1114 are limited to VOCs. Organic COCs may be degraded
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes
chemicat transformations in water and may occur in the soil solution. Biotransformation

(i.e., transformation caused by plants, animals, and microorganisms) may occur; however,
biological activity may be limited by the arid environment at this site. Because of the depth of
the COCs in the soll, the loss of VOCs through volatilization is expected to be minimal.

Table 6 summarizes the fate and transponrt processes that can occur at DSS Site 1114. The
COCs at this site include both radiclogical and nonradiological inorganic analytes as well as
organic analytes. Wind, surface water, and biota are considered to be of low significance as
potential transport mechanisms at this site. Significant leaching into the subsurface soil is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
transformation of COCs is low, and loss through decay of the radiological COC is insignificant
because of its long half-life.

Table 6
Summary of Fate and Transport at DSS Site 1114
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.1 Introduction

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

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

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

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

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

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

Step 6.  These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and the DOE to deiermine 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 1114.
Section Il presents a comparison of results to DQOs. Section I}l discusses the nature, rate,
and extent of contamination,

Vi3 Step 2. Pathway ldentification

DSS Site 1114 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 nonradiclogical 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 1114 is approximately 47 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 1114.
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Pathway ldentification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil 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 methoedology and resuits
are described in the following sections.

Vi4.1 Methodology

Maximum concentrations of nonradiclogical 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 V1.6.2. 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.

V9.4.2 Results

Tables 4 and 5 show the DSS Site 1114 maximum COC concentrations that were compared to
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health
risk assessment. For the nonradiological COCs, two constituents (cyanide, hexavalent
chromium) do not have quantified background screening concentrations; therefore it is
unknown whether these COCs exceed background. Two constituents (2-butanone, toluene)
are organic compounds that do not have corresponding background screening values.

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than the
background screening level.
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V015 Step 4. Identification of Toxicological Parameters

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment
and provide 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 Scil 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:

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

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

* DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
“‘Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soif”
(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 VI.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiologicat 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 COC for both the industrial and residential land-use
scCenarios.

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 Jand-use scenarios. The
equations for nonradiological COCs are based upon the Risk Assessment Guidance for
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA
1989), the Technical Background Document for Development of Soil Screening Levels (NMED
February 2004), as well as other EPA and NMED guidance documents, and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the
radiological COC, the coded equation provided in RESRAD computer code is used to estimate
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the "Manual for Implementing Residual Radioactive Material
Guidelines Using RESRAD” (Yu et al. 1993a). Although the designated land-use scenario
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Table 8
Radiological Toxicological Parameter Values for DSS Site 1114 COCs
Obtained from RESRAD Risk Coefficients®

SFq SFinh SFay
CocC (1/pCi) {1pCi) (9/pCi-yr) Cancer Class?
U-235 4.70E-11 1.30E-08 2.70E-07 A

#Yu et al. 1993a.

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

1/pCi = One per picocurie.

COC = Constituent of concemn.

DSS = Drain and Septic Systems.

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

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

SF, = Oral (ingestion) slope factor.

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 1114 nonradiological COCs and an estimated
excess cancer risk of 6E-11 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 1114 associated background constituents under the designated
industrial land-use scenario. ’

For the radiological COC, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that results in an incremental
TEDE of 4.3E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this
case); the calculated dose value for DSS Site 1114 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 3.8E-8.

For nonradiological COCs under the residential land-use scenario, the Hi is 0.00 with an
estimated excess cancer risk of 1E-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 Albuguerque, New Mexico,
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. Table 9

Risk Assessment Values for DSS Site 1114 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario?® Scenario?
Concentration Hazard Cancer Hazard Cancer
COoC (mg/kq) Index Risk Index Risk
Inorganic
Chromium VI 0.0271" 0.00 B6E-11 0.00 1E-10
Cyanide 0.0713 J 0.00 — 0.00 —
Organic
2-Butanone 0.00856 0.00 — 0.00 —
Toluene 0.00038 J 0.00 — 0.00 —
Total | 0.00 |  eE-11 | 0.00 |  1E-10
aEPA 1989,

5Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the
maximum detected concentration or analyte was not detected at all).

COC = Constituent of concern.

DSS = Drain and Septic Systems. .

EPA = U.8. Environmental Protection Agency.

J = Estimated concentration.

mg/kg = Milligram(s} per kilogram.

- = Information not available.

Table 10
Risk Assessment Values for DSS Site 1114 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 VI NC - - - -
Cyanide NC - - - -
Total | 000 | — [ 000 ] —
aDinwiddie September 1997, Coyolte Test Field Supergroup.
EEPA 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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to be eroded and for dust to be present in predominantly residential areas. Because of the .
nature of the local sail, other exposure pathways are not considered (see Appendix 1).

Table 10 shows an Hl of 0.00 and no gquantified estimated excess cancer risk for the DSS

Site 1114 associated background constituents under the residential land-use scenario.

- For the radiological COC, the incremental TEDE for the residential land-use scenario is
1.1E-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 calcutated dose value for DSS Site 1114 for the residential land-use scenario is well below
this guideline. Consequently, DSS Site 1114 is eligible for unrestricted radiological release as
the residential land-use scenario resulted in an incremental TEDE of less than 75 mremjyr to
the on-site receptor. The estimated incremental excess cancer risk is 1.1E-7. The excess
cancer risk from the nonradiolegical and radiological COCs should be summed te 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 VI1.9.

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines
The human health risk assessment analysis evaluates the potential for adverse health effects

for both the 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 Ml is 0.00 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess
cancer risk is 6E-11. 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 guantified 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 5.85E-11 for the industrial land-use scenario. These
incremental risk calculations indicate insignificant risk to human health from nonradiological
COCs under an industrial land-use scenario.

For the radiological COC under the industrial land-use scenario, the incremental TEDE is
4.3E-3 mrem/yr, which is significantly lower than the EPA’s numerical guideline of 15 mrem/yr
(EPA 1997a). The estimated incremental excess cancer risk is 3.8E-8.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00,
which is below numerical guidance. The estimated excess cancer risk is 1E-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
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value. The incremental HI is 0.00 and the estimated incremental excess cancer risk is 1.25E-
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 1.1E-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 1.1E-7.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1114 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 Navember 2001). The DQOs contained in these two documents are appropriate for
use in risk assessments. The data from soil samples collected at the effluent release point are
representative of potential COC releases to the site. The analytical requirements and results
satisfy the DQQs, and data guality was verified/validated in accordance with SNL/NM
procedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS Site 1114,

Because of the location, history of the site, and future land use (DOE and USAF March 1996),
there is low uncertainty in the land-use scenario and the potentially affected populations that
were considered in performing the risk assessment analysis. 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 1o 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) 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 (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 COC, the conclusion of the risk assessment is that potentiat effects on
human health for both the industrial and residential land-use scenarios are below background
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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.

Vi.9 Summary

DSS Site 1114 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 BE-11; thus, excess cancer risk is also below the acceptable risk value provided by the
NMED for an industrial land-use scenario (Bearzi January 2001). The incremental Hl is 0.00
and the estimated incremental excess cancer risk is 5.85E-11 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 1E-10.
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental Hl is 0.00 and the
estimated incremental excess cancer risk is 1.25E-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 COC are
much less than EPA guidance values. The estimated TEDE is 4.3E-3 mrem/yr for the industrial
land-use scenario, which is much less than the EPA’s numerical guidance of 15 mrem/yr

(EPA 1997a). The corresponding estimated incremental excess cancer risk value is 3.8E-8 for
the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-
use scenario that results from a complete loss of institutional control is 1.1E-2 mrem/yr with an
associated estimated incremental excess cancer risk of 1.1E-7. The guideline for this scenario
is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1114 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.
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Table 11

9/1/2005

Summation of Incremental Nonradiological and Radiological Risks from

DSS Site 1114, Building 6636 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 5.85E-11 3.8E-8 3.8E-8
Residential 1.25E-10 1.1E-7 1.1E-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.

VII. Ecological Risk Assessment

Vil Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECSs) in the soil at DSS Site 1114. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997c¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the results of the scoping assessment. Initial components of
NMED’s decision tree (a discussion of DQOs, data assessment, and evaluations of
bioaccumulation as well as fate and transport potentiat) 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 1V, all COCs at DSS Site 1114 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 ta be COPECs.
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vil.2.2 Bicaccumulation .

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

vii.2.3 Fate and Transport Potential

The potential for the COCs to migrate from the source of contamination to other media or biota

is discussed in Section V. As noted in Table 6 {Section V), wind, surface water, and biota (food
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this

site. Degradation, transformation, and radiclogical decay of the COCs also are expected to be

of low significance.

Vi.2.4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it is concluded that
complete ecological pathways are not associated with COCs at this site. Therefore, no
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to
predict the potential ievel of ecological risk associated with the site.

VHI. References

Baker, D.A., and J.K. Soldat, 1992. “Methods for Estimating Doses to Organisms from
Radioactive Materials Released into the Aquatic Environment,” PNL-8150, Pacific Northwest
Laboratory, Richland, Washington.

Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to RCRA-
Regulated Facilities, "Risk-Based Screening Levels for RCRA Corrective Action Sites in New
Mexico,” Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe, New
Mexico. January 23, 2001.

Callahan, M.A., M\W. Slimak, N.W. Gabel, |.P. May, C.F. Fowler, J.R. Freed, P. Jennings,

R.L. Durfee, F.C. Whitmore, B. Maestri, W.R. Mabey, B.R. Holt, and C. Gould, 1979. “Water-
Related Environmental Fate of 129 Priority Pollutants,” EPA-440/4-79-029, Office of Water and
Waste Management, Office of Water Planning and Standards, U.S. Environmental Protection
Agency, Washington, D.C.

Dinwiddie, R.S. {New Mexico Environment Department), September 1997, Letter to
M.J. Zamorski (U.S. Department of Energy), "Request for Supplemental Information:
Background Concentrations Report, SNL/KAFB.” September 24, 1997,

DOE, see U.S. Department of Energy.

EPA, see U.S. Environmental Protection Agency.

Howard, P.H., 1990. Volume II: “Solvents,” Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Lewis Publishers, Inc. Chelsea, Michigan.

AL/S-05/WP/SNLOB:RS6743.doc B-22 840857.03.01 09/01/05 10:29 AM



RISK ASSESSMENT FOR DSS SITE 1114 9/1/2005

Kocher, D.C. 1983. "Dose-Rate Conversion Factors for External Exposure to Photon Emitters
in Soil,” Health Physics, Vol. 28, pp. 193-205.

National Council on Radiation Protection and Measurements (NCRP), 1987. “Exposure of the
Population in the United States and Canada from Natural Background Radiation,” NCRP Report
No. 94, National Council on Radiation Protection and Measurements, Bethesda, Maryland.

National Oceanic and Atmospheric Administration (NOAA), 1990. “Local Climatological Data,
Annual Summary with Comparative Data,” Albuquerque, New Mexico.

NCRP, see National Council on Radiation Protection and Measurements.

Neumann, G., 1976. “Concentration Factors for Stable Metals and Radionuclides in Fish,
Mussels and Crustaceans—A Literature Survey,” Report 85-04-24, National Swedish
Environmental Protection Board.

New Mexico Environment Department (NMED), March 1998. “Risk-Based Decision Tree
Description,” in New Mexico Environment Department, “RPMP Document Requirement Guide,”
RCRA Permits Management Program, Hazardous and Radioactive Materials Bureau, New
Mexico Environment Department, Santa Fe, New Mexico.

New Mexico Environment Department (NMED), February 2004. “Technical Background
Document for Development of Soil Screening Levels, Revision 2,” Hazardous Waste Bureau
and Ground Water Quality Bureau Voluntary Remediation Program, New Mexico Environment
Department, Santa Fe, New Mexico.

NMED, see New Mexico Environment Department.
NOAA, see National Oceanographic and Atmospheric Administration.

Oak Ridge National Laboratory (ORNL), 2003. “Risk Assessment Information System,”
electronic database maintained by Oak Ridge Naticnal Laboratory, Oak Ridge, Tennessee.

ORNL, see Oak Ridge National Laboratory.

Sandia National Laboratories/New Mexico (SNL/NM), July 1994. “Verification and Validation of
Chemical and Radiochemical Data,” Technical Operating Pracedure (TOP) 94-03, Rev. 0,
Sandia National Labarataries, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), March 1996. “Site-Wide Hydrogeologic
Characterization Project, Calendar Year 1995 Annuai Report,” Environmental Restoration
Project, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM}), July 1996. “Laboratory Data Review
Guidelines,” Radiation Protection Diagnostics Procedure No. RPSD-02-11, Issue No. 2, Sandia
National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), February 1898. “RESRAD Input

Parameter Assumptions and Justification,” Environmental Restoration Project, Sandia National
Laboratories, Albuguerque, New Mexico.

AL/S-05/WP/SNLOS:RS5743.doc B-23 840857.03.01 02/01/05 10:29 AM



RISK ASSESSMENT FOR DSS SITE 1114 9/1/2005

Sandia National Laboratories/New Mexico (SNL/NM), October 1999. “Sampling and Analysis .
Plan for Characterizing and Assessing Potentia! Releases to the Environment From Septic and

Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico,” Sandia

Nationa! Laboratories, Albuquerque, New Mexico. October 19, 1999,

Sandia National Laboratories/New Mexico (SNL/NM), December 1999. “Data Validation
Procedure for Chemical and Radiochemical Data,” Administrative Operating Procedure
{AOP) 00-03, Environmental Restoration Project, Sandia National Laboratories, Albuquerque,
New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), November 2001. “Field Implementation
Plan, Characterization of Non-Environmental Restoration Drain and Septic Systems,” Sandia
National Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), March 2003. Database printout provided
by SNL/NM Fagcilities Engineering showing the year that numerous SNL/NM buildings were
constructed, Sandia National Laboratories, Albuguerque, New Mexico.

SNL/NM, see Sandia National Laboratories/New Mexico.
USAF, see U.S. Air Force.
U.S. Department of Energy (DOE), 1988. “External Dose-Rate Conversion Factors for

Calculation of Dose to the Public,” DOE/EH-0070, Assistant Secretary for Environment, Safety
and Health, U.S. Department of Energy, Washington, D.C.

U.S. Department of Energy (DOE), 1993. “Radiation Protection of the Public and the
Environment,” DOE Order 5400.5, U.S. Depariment of Energy, Washington, D.C.

U.S. Department of Energy (DOE) and U.S. Air Force (USAF), March 1996. “Workbook:
Future Use Management Area 7,” prepared by the Future Use Logistics and Support Working
Group in cooperation with U.S. Department of Energy Affiliates and the U.S. Air Force.

U.S. Environmental Protection Agency (EPA), November 1986. “Test Methods for Evaluating
Solid Waste,” 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response,
U.S. Environmental Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency {EPA}, 1988. “Federal Guidance Report No. 11, Limiting
Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors for
Inhalation, Submersion, and Ingestion,” Office of Radiation Programs, U.S. Environmental
Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1989. “Risk Assessment Guidance for
Superfund, Vol. I: Human Health Evaluation Manual,” EPA/540-1089/002, Office of Emergency
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1991. “Risk Assessment Guidance for
Superfund, Volume |: Human Health Evaluation Manual (Part B),” Office of Emergency and
Remedial Response, U.S. Environmental Protection Agency, Washington, D.C.

AL/G-05/MWPISNLOS:RS5743.doc B-24 840857.03.01 09/01/05 10:28 AM



RISK ASSESSMENT FOR DSS SITE 1114 9/1/2005

U.S. Enviranmental Protection Agency (EPA), 1997a. “Establishment of Cleanup Levels for
CERCLA Sites with Radicactive Contamination,” OSWER Directive No. 9200.4-18, Office of
Solid Waste and Emergency Response, U.S. Environmental Protection Agency,
Washingten, D.C.

U.S. Environmental Pratection Agency {(EPA}, 1997b. "Health Effects Assessment Summary

Tables (HEAST}, FY 1997 Update,” EPA-540-R-97-036, Office of Research and Development
and Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1997c. “Ecological Risk Assessment Guidance
for Superfund: Process for Designing and Conducting Ecological Risks,” Interim Final,
U.S. Environmental Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 2002a. “Region 9 Preliminary Remediation
Goals (PRGs) 2002,” electronic database maintained by Region 9, U.S. Environmental
Protection Agency, San Francisco, California.

U.S. Environmental Protection Agency (EPA), 2002b. “Risk-Based Concentration Table,”
electronic database maintained by Region 3, U.S. Environmental Protection Agency,
Philadetphia, Pennsylvania.

U.S. Environmental Protection Agency {EPA), 2004a. Integrated Risk Information System
(IRIS) electronic database, maintained by the U.S. Environmental Protection Agency,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), 2004b. “Region 6 Preliminary Remediation
Goals {(PRGs) 2004, electronic database maintained by Region 6, U.S. Environmental
Protection Agency, Dailas, Texas.

Van Hart, D., June 2003. "Geologic Investigation: An Update of Subsurface Geology on
Kirtland Air Force Base, New Mexico,” SAND2003-1869, Sandia National Laboratories,
Albuquerque, New Mexico.

Yanicak, S. (Oversight Bureau, Department of Energy, New Mexico Environment Department),
March 1997. Letter to M. Johansen (DOE/AIP/POC Los Alamos National Laboratory),
“(Tentative) list of constituents of potential ecological concern (COPECs) which are considered
to be bioconcentrators and/or biomagnifiers.” March 3, 1997.

Yu, C., A.J. Zielen, J.-J. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang,

C.O. Loureiro, E. Gnanapragasam, E. Faillace, A. Wallo Ill, W.A. Williams, and H. Peterson,
1993a. "Manual for Implementing Residual Radioactive Material Guidelines Using RESRAD,”
Version 5.0. Environmental Assessment Division, Arganne National Laboratory, Argonne,
Hinais.

Yu, C., C. Loureiro, J.-J. Cheng, L.G. Jones, Y.Y. Wang, Y.P. Chia, and E. Faillace, 1993b.
“Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Scil,”
ANL/EAIS-8, Argonne National Laboratory, Argonne, lllinois.

AL/S-05/MWP/SNLO5:RS5743.doc B-25 840857.03.01 09/01/05 10:29 AM



RISK ASSESSMENT FOR DSS SITE 1114 9/1/2005

This page intentionally left blank.

AL/Q-05/WP/SNLOB:RS5743.doc B-26 840857.03.01 09/01/05 10:29 AM



RISK ASSESSMENT FOR DSS SITE 1114 9/1/2005

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. Environmentai 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,
radiotogical, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AQC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOFE 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 (H}),
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of:

¢ Ingestion of contaminated drinking water

¢ Ingestion of contaminated soil
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¢ Ingestion of contaminated fish and shellfish

* Ingestion of contaminated fruits and vegetables

¢ Ingestion of contaminated meat, eggs, and dairy products

¢ Ingestion of contaminated surface water while swimming

» Dermal contact with chemicals in water

» Dermal contact with chemicals in soil

» Inhalation of airborne compounds (vapor phase or particulate)

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

Based upon the location of the 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, sheilish, 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 SWMLU: :

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

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

*® o & o

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

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

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; exiernal exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Healh Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for
Superfund” (RAGS): Volume 1 (EPA 1989, 1991). These general equations aiso 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 Manuai (ANL 1993). RESRAD is the only code designated by the U.S. Department of
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites {(DOE
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the Internationat 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:/iweb.ead.anl.gov/resrad/documents/.
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Generic Equation for Calculation of Risk Parameter Values

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

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

= C x (CR x EFD/BW/AT) x Toxicity Effect (M

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 nenradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
o the exposure guidelines of 15 millirem per year (mrem/fyear) 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 HI) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation
of the health hazard from radioactive compounds produces a quantitative estimate of doses
resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented for illustration purposes only, not to
determine compliance with regulations.

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

Soil Ingestion

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

_C,*JR*CF % EF * ED

IS
BW % AT
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where:

I, = intake of contaminant from soil ingestion (milligrams [mg}/kilogram [kgl}-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 *]R*EF*ED*(%,FW%,EF)
. BW + AT

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

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

5
IR = Inhalation rate (cubic meters [m3}/day)
EF = Exposure frequency {days/year)
ED = Exposure duration (years)
VF = soil-to-air volatilization factor (m3/kg)
PEF = particulate emission factor (m®/kg)
BW = Body weight (kg)
AT = Averaging time {period over which exposure is averaged) (days)

Soil Dermal Contact

where:

CoxCF+*SA*% AF * ABS + EF * ED

¢ BW AT

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

C, = Chemical concentration in soil {mg/kg)
CF = Conversion factor (1E-6 kg/mg)

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

ABS = Absorption factor (unitless)

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

Groundwater Ingestion

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

C, *IR* EF * ED

" BW * AT

where:

I, = Intake of contaminant from water ingestion (mg/kg/day)

C, = Chemical concentration in water {(mg/liter [L]) -

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/vear)

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 x ED

I,
BW = AT
where:
Iy = Intake of volatile in water from inhalation (mg/kg/day)
C,, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 L/m?3)
IR, = Inhalation rate (m?3/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry's Law constant greater than 1x10 and with a
molecular weight of 200 grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for 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 calcuiations 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

9/1/2005

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter | Industrial Recreational | Residential
General Exposure Parameters
8.7 {4 hriwk for
Exposure Frequency {day/yr) 250ap 52 wkiyr)ab 3508k
Exposure Duration (yr) 253be 30a.bc 30absc
7Qabe 70 Adulta.be 70 Aduitab.e
Body Weight (kg) 15 Childabe 15 Childabe
Averaging Time (days)
for Carcinogenic Compounds 25,55080 25,5508b 25,650 ab
(= 70 yr x 365 dayfyr)
for Noncarcinogenic Compounds 9,125ahb 10,850a0 10,950 ab
{= ED x 365 day/yr)
Soil Ingestion Pathway
ingestion Rate {mg/day) 1002.b 200 Childab 200 Child a.b
100 Adulteb 100 Aduita.p
Inhalation Pathway
15 Child? 10 Childe
Inhalation Rate (m3/day) 2080 30 Adul@ 20 Aduli®
Volatilization Factor (m®/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E92 1.36E9° 1.36E9°
Water Ingestion Pathway
2.42 2482 2.4
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Childa 0.2 Child?
Skin Adherence Factor (mg/cm?) 0.22 0.07 Aduit? 0.07 Adult?
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Child#
{cmZ/day) 3,3009 5,700 Adult? 5,700 Adult?
Skin Adsorption Factor Chemical Specific | Chemical Specific Chemical Specific

@Technical Background Document for Development of Soil Screening Levels (NMED December 2000).
PRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).

*Exposure Factors Handbook (EPA August 1997).
ED = Exposure duration.
EPA =U.S. Environmental Protection Agency.

hr  =Hour(s).
kg = Kilogram(s).
m = Meter(s).

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

yr  =Year(s).
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Table 3

9/1/2005

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter I Industrial l Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/ivr 4 hriwk for 52 wk/yr 365 dayiyr
Exposure Duration (yr) 2580 30ab 303b
Body Weight (kg) 70 Aduita 70 Adultab 70 Adultab
Soil Ingestion Pathway
Ingestion Rate 100 mg/day*® 100 myg/day© 100 mg/day®
Averaging Time (days)
(= 30 yr x 365 day/yr) 10,9504 10,950¢ 10,9504
Inhalation Pathway
inhalation Rate (m3/yr) 7,300d.e 10,9502 7,3009e
Mass Loading for Inhalation g/m3 1.36 E-5¢ 1.36 E-5¢ 1.36 E-54
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
{kgfyr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8P
Fraction Ingested NA NA 0.2504

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

°EPA Region VI guidance (EPA 1396).
dFor radionuclides, RESRAD (ANL 1993).

eSNL/NM (February 1998).

EPA = U.S. Environmental Protection Agency.

g = Gram(s)

hr = Hour(s).

kg =Kilogram(s).

m = Meter(s).

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

vy =Year(s).
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