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laboratories 

Drain and Septic Systems - Areas of Concern (AOCs) 
276, 1004, 1031, 1034, 1035, 1036, 1052, 1078, 1079, 1080, 1081, 
1084, 1087, 1092, 1098, 1102, 1104, 1113, and 1120 (Poster 2/2) 

Summary of Data Used for NFA Justification 
Soil samples were analyzed at on- and off-site laboratories for VQGs, SVOCs, PCBs, HE compounds, 
metals, cyanide, gross alpha/bela activity, and radionuclides by gamma spectroscopy. 
There were VOCs detected at the 19 sites, SVOCs were detected at 15 of the sites. PCBs were detected at 
9 sites, and cyanide was identified at 14 of the sites. HE compounds were detected at one of the sites 
(AOe 1113). 
Barium was detected at concentrations above the background value at six sites. Chromium and arsenic 
were detected at concentrations above background values at five siles. Silver was detected at concentra
tions above the background value at three siles, lead was detected above the background value at two 
sites, and mercury was detected above the background value at one site. No other metals were detected 
above background concentrations. 
Uranium-235 was detected at an activity slightly above the background activity at 5 of the 19 sites and, 
althou9h not detected, the MOA for U-235 exceeded the background activity at 14 sites and the MOA for 
U-238 exceeded the background activity at one site. Gross alpha activity was slightly above background 
activity at five of the 19 sites, and gross beta activity was above the background activity at one site. 
All confirmatory soil sample analytical results for each site were used for characterizing that site, for 
performing the risk screening assessment. and as jus tification for the NFA proposal for the site. 

Recommended Future Land Use 
Industrial land use was established for these 19 AOC sites. 

Results of Risk AnalysiS 
Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Perm it 
Modification Process." 
Because GOGs were present in concentrations greater than background-screening levels or because 
constituents were present that did not have background-screening numbers, It was necessary to perform 
risk assessments for these all of these AOCs. The risk assessment analysis evaluated the potential for 
adverse health effects for industrial and residential land-use scenarios. 
The maximum concentration value for lead was 22.2 J mg/kg atAOC 1081 and 11.9 mg/kg atAOG 1087: 
these exceed the background value of 11.8 mg/kg. The EPA intentionally does not provide any human 
health toxicological data on lead; therefore, no risk parameter values could be calculated. The NMED 
guidance for lead screening concentrations for construction and industrial land-use scenarios are 750 and 
1,500 mg/kg, respectively. The EPA screening guidance value for a residential land-use scenario is 400 
mg/kg. The maximum concentration for lead at these two sites are less than all the screening values; 
therefore, lead was eliminated from further consideration)n the human health risk assessment for each 
site. 
The non-radiological total human hea lth His for 18 of the 19 AOCs are below NMED guidelines for a 
residential land-use scenario. ' 
For fou r sites, the lotal estimated excess cancer risks are at or slightly above the residential land-use 
scenario guideline. However, the incremental exce:>s cancer risk values for these four sites are below the 
NMED residential land-use scenario guideline. 
For one of the 19 siles (AOC 1081), the total HI and the estimated excess cancer risk are above the 
NMED guidelines for the residential land-use scenario due to elevated levels of arsenic and silver. 
However, the total HI and estimated excess cancer risk values are below the NMED guidelines for the 
industrial land-use scenario. 
The total human health TEDEs for industrial land-use scenarios ranged from 0.001 to 0.46 mremlyr, all of 
which are substantially below the EPA numerical guideline of 15 mrem/yr. The total human health TEDEs 
for residential land-use scenarios ranged from 0.0052 to 0.12 mremlyr, all of which are substantially 
below the EPA numerical guideline of 75 mrem/yr. Therefore, these AOCs are eligible for unrestricted 
radiological release. 
Using the SNl predictive ecological risk and scoping assessment methodologies, it was concluded that a 
complete ecological pathway for each of 18 of the sites was not associated with the respective COPEls 
for that site. Thus, a more detailed ecological risk assessment to predict the level of risk was not deemed 
necessary for these sites. 
Ecological risks associated with AOe 1084 were predicted incorporating potential receptors and 
site-specific COPECs. The HQ values predicted were less than one, with the exception of barium. For 
barium, the contribution from background concentrations accounts for the majority (52%) of the HQ 
values. Therefore, ecological risks associated with this site are expected to be low. 
In conclusion, human health and ecological risks are acceptable for 18 sites for a residentialland*use 
scenario and for all 19 for an industria l land-use scenario per NMEO guidance. Thus, 18 of these sites 
are proposed for CAe without institutional controls, and one site (AOC 1081) is proposed for CAC with 
institutional controls. 

The total HIs and excess cancer risk values for the nonradiological COCs at the 19 AOCs are as follows: 

The total His and excess cancer risk values for the nonradiological COCs at the 19 AOes are as follows: 
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"Ma:ximum value e:xceeds NMED guidance for specified land·use scenario, therefore, incremenlal values are shown. 

For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 
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For More Information Contact 

Three-loot long Geoprobe soil sampling device used to colleCt soil samples. 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoralion Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 
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Drain and septic system site histories for the 19 AOCs are as follows: 
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Drain and Septic Systems - Areas of Concern (AOCs) 
276, 1004, 1031, 1034, 1035, 1036, 1052, 1078, 1079, 1080, 1081, 
1084, 1087, 1092, 1098, 1102, 1104, 1113, and 1120 (Poster 112) 

Depth to Groundwater 
Depth to groundwater at these 19 AOCs is as follows: 
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Investigations 
A backhoe was used to positively locale buried components (drainfield drain lines, drywells) for place
ment of soil vapor samplers, and soil borings. 
Ten of the 19 ACes were selected by NMED for passive soil-vapor sampling to screen for VOCs; no sig
nificant VaG contamination was identified al any of the ten sites. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to 
determine if COGs were released 10 the environment from drain system s. 
Four of the sites were selected by NMEO for active soil vapor sampling to screen for VOCs. Each of the 
active soil-vapor monitoring wells was 150 ft deep wi th vapor sampling ports at 5,20,70. 100. and 15Q..ft 
bgs. The vae concentrations were significantly lower than the 10 ppmv action level established by 
NMED. 

The years that site·specific characterization activit ies were conducted and soil sampling depths at each of 
these 19 AOC sites are as follows: 
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For More Information Contact 
u.s. Department of Energy 
Sandia Site Office 
Environmenlal Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 
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National Nuclear Security Administration 
. Sandia Site Office 

P.O. Box 54CO 
Albuquerque, New Mexico 87185-5400 

SEP 1 1 2!'IJ4 

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 for Drain and Septic Systems (DSS) Sites 
1034,1035,1036,1078,1079,1084,1098,1104, and 1120 at Sandia National 
Laboratories, New Mexico, EPA ID No. NM589011 0518. These documents are 
compiled as DSS Round 6 and No Further Action (NFA) Batch 24. 

This submittal includes descriptions of the site characterization work and risk 
assessments for the above referenced DSS Sites. The risk assessments conclude that 
for these sites: (1) there is no significant risk to human health under either the industrial 
or 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 DSS sites. 

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

Sincerely, 

{;JJL~ 
/ Patty Wagner . ~ 

Manager 

Enclosure 



;/ Mr. J. Bearz! (2) 

cc w/enclosure: 
l. King, EPA, Region 6 (Via Certified Mail) 
W. Moats, NMED-HWB (via Certified Mail) 
M. Gardipe, NNSAISC/ERD 
C. Voorhees, NMED-OB 

cc w/o enclosure: 
K. Thomas, EPA, Region 6 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS i 087 
J. Pavlelich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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BUILDING 6643 SEPTIC SYSTEM 

September 2004 

United States Department of Energy 
Sandia Site Office 



TABLE OF CONTENTS 

LIST OF FIGURES ...................... ,', ... ,,"",,",,""""" """"".""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,, .. ,,,, "iii 
LIST OF TABLES"" """""",,,,"""" """"".,,,," " , ,,,,,,,.,,"""",,.,,,,"",,.,,.,,,,"",,,,,,,,, "v 
LIST OF ANN EXES" "'".",,""",," ""."."",,.,,'" """.""" .. """ " .. ," """""""""" ".""""" .. " .. , vii 
ACRONYMS AND ABBREVIATIONS"" """"" .. """ .. "" .. "", "', .. , .. ,,'"'''' .. ".".""""",""" ... ,,,,.,,' ix 

1 ,0 PROJECT BACKGROU ND ... " "''',, ....... " .. "" ..... ,,,"'" .,"'""''',,.,,'' "'"."""'''',, ..... , , .. ,,'" 1-1 

2,0 DSS SITE 1079: BUILDING 6643 SEPTIC SYSTEM" "", ... " .. """ ...... """ .... """,,,,.,,2-1 

3,0 

4.0 

2,1 Summary" "'" ... """"", .. ,, """"" ..... "" .. ", .. ,,"'" "',.,,""'"'''' .. "" .. ,," .,,""'''' "." 2-1 
2.2 Site Description and Operational History .. " .. """,,, ... ,,"""" .. " .. ".""" .. 2-1 

2.2.1 Site Description """" ....... ,,", .. , .... "" .. "" .... " ... " ..... """""" ... " .. "",,.,,2-1 
2 .2,2 Operational History" ""." ...... " .. , .. ", .. ,""'" "" ... " ... ,," """ .. "",,,.,,,,,,,,,2-7 

2.3 La~U~ ... """""" ... ,."""", .......... """ ... ,."""'" "',., "" .... """"" .... ", .. "" "" 2-7 

2,3.1 Current Land Use """ ... ,""."" ........ ""''',, .... , "', .. " .... """"" ... "" .. ",, .. 2-7 
2,3,2 Future/Proposed Land Use .. "",,"",, ... ,,",""" " .. ,"'" .... """"." .... ,,,,2-7 

INVESTIGATORY ACTIVITIES, .. "." """." ...... """"" ... "" .. """"""'''''" """""" .. ,, 3-1 

3,1 Summary" .. " .. """",,,,,,,,,,, ... """"""" .. ".,,"""",, .... ,," " .... ,,'''''' .... " .. """" .. 3-1 
3.2 Investigation 1-Septic Tank Sampling" .. " .. """ .. ,,, .. ,,,,,, .. , .. "" ... """".""",,,,3-1 
3,3 Investigation 2-Backhoe Excavation "".""""" ..... ,"''',, ...... , """ ..... ,," """.,,"" 3-1 
3,4 Investigation 3-Soil Sampling""" .. " """.,""",,"'" ,"'" .. ,,"'" "",,"" ".,," """.,," 3-2 

3.4,1 Soil Sampling Methodology .. ".""."""."""""" .. " .. , """" ... , .. """""",3-2 
3.4.2 Soil Sampling Results and Conclusions "", ... "" .. ,," "" ... " ... """"",,3-2 
3.4,3 Soil Sampling Quality Assurance/Quality Control Samples and 

Data Validation Results""""" ".""""" .. ",, .. ,,"" """"""""" """ "." 3-21 

3.5 Site Sampling Data Gaps"" """" ... ,," .""""""""""""""" '" ,,, .. ,, ""'"'' 3-22 

CONCEPTUAL SITE MOD EL .. ,,"" "",,""""" .""""" "'''''''''''" .. '" ...... """",,4-1 

4.1 
4.2 
4.3 

4.4 

Nature and Extent of Contamination .",,, .. ,,,,,,,,,,,, " ...... """',, .. ,,""" " " ... """"".4-1 
Environmental Fate ... """""" .. " "" " ..... ,," """."","""" .. ,, .. , '''''".. ''''''".,,'' .4-1 
Site AssessmenL""""." ... "" ... " """" .. ",""""."",,," ..... """.,, ... "",..4-6 

4,3,1 
4,3,2 

Summary """'" .,,""",," """"""" .. """""",,, "".","'" ,,, .... ,,"" .4-6 
Risk Assessments """." "'''''''''''' """.","""" .. """"'''''".,,, """ .. ,," .4-6 

Baseline Risk Assessments.",,,,, .. ,,,,. """""""" """" .. """"""""".,,,,, "",,""" 4-8 

4.4.1 
4.4,2 

Human Health"""""",,,,,, ". "". " .. "." """""""" """"""",, ",,"'" .,,"" A-8 
Ecologica I ".""'"'''''"",,,,''''''' ... ""''''',, ... """"",,,,, .. ,,,,,,,,,,,,, .,""""" A-8 

ALI9-04i\'\'P/SNL04:r5551.coc 840857.03.01 09/101042.52 PM 



TABLE OF CONTENTS (Concluded) 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE WITHOUT 
CONTROLS DETERMINATION .................................................................................... 5-1 

5.1 Rationale ............................................................................................................ 5-1 
5.2 Criterion .............................................................................................................. 5-1 

6.0 REFERENCES ............................................................................................................... 6-1 

ALf9-04IWP/SNL04: rS551. doc ii 840857.03.01 09/10/042:52 PM 



.-

Figure 

2.2.1-1 

2.2.1-2 

3.4-1 

3.4-2 

4.2-1 

LIST OF FIGURES 

Location Map of Drain and Septic Systems (DSS) Site Number 1079, 
Bldg. 6643 Septic System, T A-III ......................... ............................. . . ... 2-3 

Site Map of Drain and Septic Systems (OSS) Site Number 1079, Bldg. 
6643 Septic System, TA-III................................... ... ...................................... 2-5 

View of trench being excavated to locate the DSS Site 1079 Septic 
System drainfield laterals at Building 6643. Manhole cover in foreground 
is the access to the septic system distribution box. View to the north. 
March 13, 2002 ....... ..... ................... ....... ......... ........... . .......................... 3-3 

Collecting soil samples with the Geoprobe ™ in the DSS Site 1079 
drainfield at Building 6643. View to the southwest. August 22, 2002 .............. 3-5 

Conceptual Site Model Flow Diagram for DSS Site 1079, Building 6643 
Septic System .... ....... . ............................................................................. .4-3 

ALl9-04/WP ;SN L:J4: r!5 551.doc iii 1340657.03.01 09/10/042:52 P .... 1 



This page intentionally left blank. 

ALl9-04IWP/SNL04:r5551.doc iv 840857.03.01 09/10/042:52 PM 



Table 

3.4-1 

3.4.2-1 

3.4.2-2 

3.4.2-3 

3.4.2-4 

3.4.2-5 

3.4.2-6 

3.4.2-7 

3.4.2-8 

3.4.2-9 

3.4.2-10 

3.4.2-11 

3.4.2-12 

LIST OF TABLES 

Summary of Area Sampled, Analytical Methods, and Laboratories Used 
for DSS Site 1079, Building 6643 Septic System Soil Samples ........................ 3-7 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, VOC Analytical Results, August 2002 (Off-Site Laboratory) ..... 3-8 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, VOC Analytical MDLs, August 2002 (Off-Site Laboratory) ......... 3-9 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, SVOC Analytical Results. August 2002 (Off-Site 
Laboratory) ..................................................................................................... 3-11 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, SVOC Analytical MDLs, August 2002 (Off-Site Laboratory) ..... 3-12 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, PCB Analytical Results, August 2002 (Off-Site Laboratory) ..... 3-14 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, PCB Analytical MDLs, August 2002 (Off-Site Laboratory) ....... 3-15 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, HE Compound Analytical Results, August 2000 (Off-Site 
Laboratory) .................................. ................................................. .. ......... 3-15 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, HE Compound Analytical MDLs, August 2002 (Off-Site 
Laboratory) ...................................................................................................... 3-16 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, Metals Analytical Results, August 2002 (Off-Site 
Laboratory) ............... ..... ......... ..... ...... .. ............................................... 3-17 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, Metals Analytical MDLs, August 2002 (Off-Site Laboratory) .... 3-18 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling. Total Cyanide Analytical Results, August 2002 (Off-Site 
Laboratory).. ........ ............................... .. ........................................ 3-19 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, Total Cyanide Analytical MDLs, August 2002 (Off-Site 
Laboratory)... ............................................ .. ........................................... 3-19 

AL/9-04!NPISNLQ4:rS551.doc v 840857 03.01 09/1CI04 Z:52 PM 



Table 

3.4.2-13 

3.4.2-14 

4.2-1 

4.3.2-1 

LIST OF TABLES (Concluded) 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, Gamma Spectroscopy Analytical Results, August 2002 
(On-Site Laboratory) ......................................................................................... 3-20 

Summary of DSS Site 1079, Building 6643 Septic System, Confirmatory 
Soil Sampling, Gross Alpha/Beta Activity Analytical Results, August 2002 
(Off-Site Laboratory) ......................................................................................... 3-22 

Summary of Potential COCs for DSS Site 1079, Building 6643 Septic 
System ............................................................................................................... 4-5 

Summation of Incremental Radiological and Nonradiological Risks from 
DSS Site 1079, Building 6643 Septic System Carcinogens .............................. .4-7 

All9-04NIJP/SNl04:r5551.ooc vi 840857.:)3.01 D9110J'04 2:52 PM 



LIST OF ANNEXES 

Annex 

A DSS Site 1079 Septic Tank Sampling Results 

B DSS Site 1079 Soil Sample Data Validation Results 

C DSS Site 1079 Risk Assessment 

AL/9-04IWP/SNL04:r55S1.doc vii 840857.03.01 09/101042:52 PM 



This page intentionally left blank. 

AL/9-04JWPfSNL04: r55S1. doc viii 840857.03.01 09/10/042:52 PM 



AOP 
BA 
bgs 
CAC 
coe 
DSS 
EB 
EPA 
ER 
FIP 
HE 
HI 
HWB 
KAFB 
MDA 
MDL 
mrem 
NFA 
NMED 
OU 
PCB 
RCRA 
RPSD 
SAP 
SNLlNM 
SVOC 
SWMU 
TA 
TB 
TEDE 
TOP 
VOC 
yr 

ACRONYMS AND ABBREVIATIONS 

Administrative Operating Procedure 
butyl acetate 
below ground surface 
Corrective Action Complete 
constituent of concern 
Drain and Septic Systems 
equipment blank 
U.S. Environmental Protection Agency 
Environmental Restoration 
Field Implementation Plan 
high explosive(s) 
hazard index 
Hazardous Waste Bureau 
Kirtland Air Force Base 
minimum detectable activity 
method detection limit 
millirem 
no further action 
New Mexico Environment Department 
Operable Unit 
polychlorinated biphenyl 
Resource Conservation and Recovery Act 
Radiation Protection Sample Diagnostics 
Sampling and Analysis Plan 
Sandia National Laboratories/New Mexico 
semivolatile organic compound 
Solid Waste Management Unit 
Technical Area 
trip blank 
total effective dose equivalent 
Technical Operating Procedure 
volatile organic compound 
year 

AU9-04/VVP/SNL04:r5551.doc ix 840857.03.01 09110{04 2:52 FM 



This page intentionally left blank. 

ALl9-04IWP/SNl04:r5551.doc x 840857.03.01 09/10/042:52 PM 



1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNLlNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNLlNM 
Environmental Restoration (ER) Project activities. The \\Nenty-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 
SNLlNM. An initial list of these non-SWMU sites was compiled and summarized in an SNLlNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was deSignated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNLlNM 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 original1g96 list was in need of field verification 
and updating. This process included researching SNLlNM's extensive library of facilities 
engineering drawings and conducting field verification inspections jointly with SNLlNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by 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-SNLlNM 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 SNLlNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
au 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' (SNLlNM 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" (SNLlNM 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 1079: BUILDING 6643 SEPTIC SYSTEM 

2.1 Summary 

The SNLlNM ER Project conducted an assessment of DSS Site 1079. the Building 6643 Septic 
System. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the septic system present at the site. This report provides documentation that 
the site was specifically characterized, that no significant releases of contaminants to the 
environment occurred via the Building 6643 Septic System, 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, and septic system discharges are now directed to the 
City of Albuquerque sewer system. 

Review and analysis of all relevant data for DSS Site 1079 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 1079 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 1079 is located in SNLlNM Technical Area (TA)-1I1 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1). The site is located approximately 1.4 miles southwest of the entrance to TA-III 
and is on the northeast side of Building 6643 (Figure 2.2.1-2). The abandoned septic system 
consisted of a septic tank that emptied to a distribution box 40 feet away, which in turn emptied 
to three drainfield laterals, each approximately 30 leetlong (Figure 2.2.1-2). Construction 
details are based upon engineering drawings (SNLlNM February 1987), site inspections, and 
backhoe excavations of the system. The system received discharges from Building 6643, 
approximately 110 feet to the southwest. 

The surface geology at DSS Site 1079 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 01 the site. These deposits extend to, and probably far below, the 
water table at this sjte. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1079, 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 (SNLlNM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 
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The ground surface in the vicin ity of the site is flat to very slightly sloping to the southwest. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infi ltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (SNUNM March 1996). 

The site lies at an average elevation of approximately 5,413 feet above mean sea level 
(SNLlNM April 2003). Depth to groundwater is approximately 487 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNLlNM 
March 2002). The nearest production we ll to DSS Site 1079 is KAFB-4, approximately 4.1 miles 
to the northwest. The nearest groundwater monitoring wells are at the Mixed Waste Landfill , 
approximately 4,700 to 5,500 feet northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6643, currently known as the Laser Optics Test 
Facility, was constructed in 1989 (SNUNM March 2003), and it is assumed the septic system 
was constructed at the same time. Because operational records are not avai lable, 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 faci lity operations. In 1991, Building 6643 
was connected to an extension of the City of Albuquerque sanitary sewer system (Jones June 
1991). The old septic system line was disconnected and capped , and the system was 
abandoned in place concurrent with this change (Romero September 2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1079 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1079 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at this site. In late 1990 or early 1991, 
1992, and 1995, waste characterization samples were collected from the septic tank 
(Investigation 1). In March 2002, a backhoe was used to physically locate the buried drainfield 
drain lines at the site (Investigation 2). In August 2002, near-surface soi l samples were 
collected from three borings in the drainfield (Investigation 3). Investigations 2 and 3 were 
required by the NMED/HWB to adequately characterize the site and were conducted in 
accordance with procedures presented in the SAP (SNU NM October 1999) and FIP (SNLlNM 
November 2001) described in Chapter 1.0. These investigations are discussed in the following 
sections. 

3.2 Investigation 1-Septic Tank Sampling 

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNLlNM 
septic tanks for chemica l and rad iological contamination. The primary goal of the sampling was 
to identify types and concentrations of potentia l contaminants in the waste within the tanks so 
that the appropriate waste disposal and remedial activities cou ld be planned. 

As part of the SNLlNM Septic System Monitoring Program, aqueous and/or sludge samples for 
waste characterization were collected from the Building 6643 septic tank in late 1990 or early 
1991,1992, and 1995 (SNLlNM April 1991, SNLlNM June 1993, SNLlNM December 1995). 
The 1990 or 1991 aqueous sample was analyzed at an off-site laboratory for volatile organic 
compounds (VOCs), oil and grease, metals, uranium-235, uranium-238, and gross alpha/beta 
activity. The 1992 sludge sample was analyzed at an off-site laboratory for gross alpha/beta 
activity, tritium, and radionuclides by gamma spectroscopy. The 1995 aqueous sample was 
analyzed for VOCs, semivo latile organic compounds (SVOCs), pesticides, polychlorinated 
biphenyls (PCBs), metals, formaldehyde, fluoride, nitrate/nitrite, oil and grease, total phenol, 
radionuclides by gamma spectroscopy, isotopic uranium, tritium, and gross alpha/beta activity. 
The analytical results for the two sampling events are presented in Annex A. A fraction of each 
sample was also submitted to the SNLlNM Radiation Protection Sample DiagnostiCS (RPSD) 
Laboratory for gamma spectroscopy analysis prior to off-site release. 

On January 31, 1996, the residual contents, approximately 220 gallons of waste and added 
water, were pumped out and managed according to SNLlNM policy (Shain August 1996). 

3.3 Investigation 2- Backhoe Excavation 

On March 13 and 14, 2002, a backhoe was used to determine the location, dimensions, and 
average depth of the DSS Site 1079 drainfield system. The drainfield was found to have three 
30-foot-long laterals, arranged as shown on Figure 2.2.1 -2, with an average drain line trench 
depth of 11 feet bgs. No visible evidence of stained or discolored soi l or odors indicating 
residual contamination was observed during the excavation. No samples were collected during 
the backhoe excavation at the site. 
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3.4 Investigation 3-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNLlNM October 1999) approved by the NMED. On 
August 22 and 23, 2002, soil samples were collected from three drainfield boreholes. Soil 
boring locations are shown on Figure 2.2.1-2 . Figures 3.4-1 and 3.4-2 show backhoe trenching 
and soil sampling activities at DSS Site 1079. A summary of the boreholes, sample depths, 
sample analyses, analytical methods, laboratories, and sample dates is presented in 
Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top 
of the shallow interval started at the bottom of the drain line trenches, as determined by the 
backhoe excavation, and the lower (deep) interval started at 5 feet below the top of the upper 
interval. Once the auger rig had reached the top of the sampling interval, a 3- or 4-foot-long by 
1.5-inch inside diameter Geoprobe TM sampling tube lined with a butyl acetate (SA) sampling 
sleeve was inserted into the borehole and hydraulically driven downward 3 or 4 feet to fill the 
tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for VaG analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the SA sleeve 
and capping the section ends with Tefion® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VaG analyses, the soil remaining in the SA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNLlNM operating 
procedures and transported to on- and off-site laboratories for analysis. 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1079 are presented and discussed 
in this section. 

VaG analytical results for the six soil samples collected from the three drainfield boreholes are 
summarized in Table 3.4.2-1. Method detection limits (MDLs) for the VaG soil analyses are 
presented in Table 3.4.2-2. Methylene chloride was detected in all six soil samples collected; 
2-butanone was detected in two of the soil samples collected . Toluene was detected only in the 
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Figure 3.4-1 
View of trench being excavated to locate the DSS Site 1079 Septic System 

drainfield laterals at Building 6643. Manhole cover in foreground is the access to the 
septic system distribution box. View to the north. March 13, 2002 
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Figure 3.4-2 
Collecting soil samples with the Geoprobe ™ in the DSS Site 1079 drainfield at 

Building 6643. View to the southwest. August 22, 2002 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1079, Building 6643 Septic System Soil Samples 

Top of Sampling 
Inter/als in each 

Sam~ling Number of BorehQle BoreMle Total Number of Soil Analytical Parameters and 
Area Locations (~ bgs) Samples EPA Methods" 

DrainfieJd 3 1 L 16 6 vac. 
EPA Method 8260 

3 11, 16 6 svac. 
EPA Method 8270 

3 11, 16 6 PCBs 
EPA Metnod 8082 

3 11, 16 6 HE CWlPounds 
EPA Method 833D 

3 11, 16 6 RCRA Metals 
EPA Methods 6DoonilOO 

J 11, 16 6 Hexavalel1t Chromium 
EPA Method 7196A 

3 11, 16 6 Total Cyanide 
EPA Method 9012A 

3 11, 16 6 Gamma SpectroscDOY 
EPA Method 901.1 

3 11, 16 6 G-oss Alpha/Beta Activity 
EPA Method 900.0 

"EPA No,ember 19S6. 
bgs ' Below ground surface. 
DSS = Drain and Septic Systems. 
EPA ' US. Environmental Protection Agency. 
ft = Foot (feet). 
GEL :; General Engineering Laboratories, lric. 
KE = Klgh exploslve(s). 
PCB = PolychlOrinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD :; Radia1ion Protectio'l Sample Di-a~nostics Laboratory. 
SVOC ~ Semi volatile organic compound. 
VOC :; Volatile organic compound. 

Analytical Date S('lmpIAS 
Laborntory Collected 

GEL 08-22-02 
08-23-02 

GEL 08-22-02 
08-23-02 

GEL 08-22-02 
08-23-02 

GEL 08-22-02 
08-23-02 

GEL 08-22-02 
08-23-02 

GEL 08-22-D2 
OB-23-02 

GEL 08-22-02 
08-23-02 

RPSO 08-22-02 
08-23-02 

GEL 08-22-02 
08-23-02 



Table 3.4.2-1 
Summary of DSS Sile 1079. Building 6643 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sarnj)le Attributes VOCs EPA Method 8260' I (ua/kql 
Record Sample 

Numberb ERSample 10 Depth (It) 

605653 6643-DF1-BH1-l1-S 11 
605653 6643-0Fl-BH1-16-S 16 
605653 6643-DF1·BH2-11-S 11 
605653 66<i3-DF1·BH2-16-S 16 
605553 66L3-JF1-BH3-11-S 11 
605653 6643-0Fl-BH3-16-S 16 
Quality Assurance/Quality Control Sample (;l9/L) 
605653 6643-DF 1-TB NA I 

Note: Values in bold represent detected analytes. 
'EPA November 1986. 
"Analysis request/chain-of-<:ustody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and SeptiC Systems. 
EPA = U.S. Environmenlal Protection Agency. 
ER = Environmental Restoration. 
It = F:lot (feet). 
10 = IdentificatiD1. 

Methylene 
2-Butanone Chloride Toluene 
NO (3.67) 2.06 J 4.9 ND 0.333 

6.8~ 2.02 J 4.9 ND 0.333 
NO (3.82) 1.79 J 5.1 ND 0.347 
NO (3.741 1.92 J (5 ND 1034 

".76 J (5.1 2.4J (5.1 NO ,'0.247 
NO (3.6) 1.71 J 14.81 NO (0.327 

NO (2.31) NO (3.3) \ 0.391 J (1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitatian 
limit, shown in parentheses. 

MDL = Method detection limit. 
f(g/kg 
f[g/L 
NA 
ND () 
S 
TB 
VOC 

= Microgram (s) per ki logram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL. shown in parentheses. 
= Soil sample 
= Trip blank. 
= Volatile organic compound. 
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Table 3.4.2-2 
Summary of DSS Site 1079. Building 6643 Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August20()2 

(Off-Site Laboratory) 

EPA Method 8260' 
Detection Lim it 

Analyte (ilglkQ I 
Acetone 3.38--3.59 
Benzene 0.433--0.459 
Bromodichloromethane 0.471-0.5 
Bromoform 0.471-0.5 
Bromomethane 0.481-0.51 
2-Butanone 3.6--3.82 
Carbon disu Ifide 2.27-2.41 
Carbon tetrach loride 0.471-0.5 
Chlorobenzene 0394-0.418 
Chloroethane • 0.779-0.827 
Chloroform 0.5-0.531 
Chloromethane 0.356-0.378 
Dibromochloromethane 0.481-0.51 
1,I-Dichloroethane 0.452-0.48 
1,2-Dichloroethane 0.413-0.439 
1,I-Dichloroethene 0.481-0.51 
cis-l,2-Dlchloroethene 0.452-0.48 
trans-l,2-Dichloroethene 0.51-0.541 
1,2-Dichloroprooane 0.462-0.49 
cis-l,3-Dichloropropene 0.413-0.439 
trans-l.3-Dichloropro~ene 0.24-0.255 
Elhvlbenzene 0.365-0.388 
2-Hexanone 3.63-3.85 
Methylene chloride 1.3-138 
4-Methyl-2-pentanone 3.88-4.11 
Styrene 0.375-0.398 
1,1,2,2-Tetrachloroethane 0.875-0.929 
T etrach loroethene 0.365-0.388 
Toluene 0.327-0.347 
1,1, I-Trichloroethane 0.51-0.541 
1,1.2 -Trichloroethane 0.519-0.551 
Trichloroethene 0.433-0.459 
Vinyl acetate 1.71-1.82 
Vinyl chloride 0.538-0.571 
Xylene 0.375-0.398 

'EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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trip blank (TB) associated with these samples. All of these compounds are common laboratory 
contaminants and may not indicate soil contamination at this site. 

SVOCs 

SVOC analytical results for the six soil samples collected from the three drainfield boreholes are 
summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are presented in Table 3.4.2-4. 
Fluorene was detected in the 16-foot-bgs sample from borehole BH3. No other SVOCs were 
detected in these samples. 

PCB analytical results for the six soil samples collected from the three drainfield boreholes are 
summarized in Table 3.4.2-5. MDLs for the PCB soil analyses are presented in Table 3.4.2-6. 
No PCBs were detected in any of the samples collected. 

HE Compounds 

High explosive (HE) compound analytical results for the six soil samples collected from the 
three drainfield boreholes are summarized in Table 3.4.2-7. MDLs for the HE soil analyses are 
presented in Table 3.4.2-8. No HE compounds were detected in any of the samples collected. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the six soil samples collected from the three drainfield boreholes are summarized in 
Table 3.4.2-9. MDLs for the metals soil analyses are presented in Table 3.4.2-10. None of the 
metal concentrations detected in the samples exceed the corresponding NMED-approved 
background concentrations. 

Total Cyanide 

Total cyanide analytical results for the six soil samples collected from the three drainfield 
boreholes are summarized in Table 3.4.2-11. MDLs for the cyanide soil analyses are presented 
in Table 3.4.2-12. Cyanide was detected in the 16-foot-bgs sample from borehole BH2. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the six soil samples collected from the 
three drainfield boreholes are summarized in Table 3.4.2-13. No activities above NMED
approved background levels were detected in any sample analyzed. However, although not 
detected, the minimum detectable activities (MDAs) for uranium-235 analyses exceeded the 
background activity because the standard gamma spectroscopy count time for soil samples 
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Table 3.4.2-3 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number" ER Sample ID Depth (ft) 
605653 e·643-DF1-SH1-1' -S 11 
605653 e·643-DF1-S!-il-16-S 16 
605653 e643-DF1-S'-l2-11-S 11 
605653 6643-DF1-BH2-16-S 16 
605653 6643-0F '-BH3-"-S 11 
605653 6643-DF1-BH3-16-S 16 

Note: Values in bold represent detected analytes. 
'EPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = IdentifiC8tion. 
MDL = Method detection limit. 
.ug/kg = Microgram(s) per kilogram. 

SVOCs 
(EPA Method 8270') 

(pg/kg) 

Fluorene 
tiD 4 
tiD 4 
NO 4 
ND 4 
ND 4 

NO ( ) = Not detected above the MOL, shown in parentheses. 
S = Soil sample. 
SVOC = Semivolatile organic compound. 

201' 

A U9- 04/WP ISNL04 :r5551. doc 3-11 840B57.03.01 09.'101042:52 PM 



Table 3.4.2-4 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (~qJkq) 

Acenaphthene 8 
Acenaphthvlene 16.7 

" Anthracene 16.7 
Benzo( a )anthracene 16.7 
Benzol a )pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(q,h,i)perylene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butyl benzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz[a ,hjanthracene 16.7 
Dibenzofuran 17 
1,2-Dichlorobenzene 10 
1,3-Dichlorobenzene 11.3 
1,4-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2,4-Dichlorophenol ; 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethvlhexvl) phthalate 30 
Fluoranthene lB.7 
Fluorene 4 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8270' 
Detection Limit 

Analvte (~LQlkQ) 

, Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 
Hexachlorocyciopentadiene 167 
Hexachloroethaf1€ 22 
Indeno(I,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-Nitroanil ine 37 
Nitrobenzene 20.3 
2-Nitrophenol , 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
PYlene 16.7 
1,2,4-Trichlorobenzene 12.7 
2,4 ,5-T richlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

'EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Prolection Agency. 
MOL = Method detec:lon I,mit 
~glkg = Micr'3Gram(s) per -<.ilogram. 
SVOC = Semivolatile organic con-- pound. 

I 

I 
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Table 3.4.2-5 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
Augusl2002 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Number" ER Sample ID Depth (tt) (~lg/kg) 

605653 6643-DF1-BH1-11-S 11 ND 
605653 6643-DF1-BH1-16-S 16 ND 
605653 6643-DF1-BH2-11-S 11 ND 
605653 6643-DF1-BH2-16-S 16 NO 
605653 6643-DF1-BH3-11-S 11 ND 
605653 6643-0F 1-BH3-16-S 16 NO 

aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DF = Orainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = Identification. 
~g/kg = Microgram(s) per kilogram. 
NO = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
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Table 3.4.2-6 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8082a 

Detection Limit 
Analyte ( ~Lq/kQ) 

Aroclor-1016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
pglkg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

Table 3.4.2-7 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
August 2000 

(Off-Site Laboratory) 

Record 
Number" ER 

aEPA November 1986. 
"Analysis requestlchain-of-custody record 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
pg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8330" 
Detection Limit 

Analyte (~Lg/kq) 

2-Am ino-4, 6-di nitrotoluene 18,1-21.5 
4-Am ino-2, 6-di nitrotoluene 34,1-40.5 
1,3-Dinitrobenzene 34.1-40.5 
2,4-Dinitrotoluene 55--65.4 
2,6-Dinitrotoluene 48-57 
HMX 48-57 
Nitrobenzene 48-57 
2-Nitrotoluene 24--28.5 
3-Nitrotoluene 24--28.5 
4-Nitrotoluene 24-28.5 
RDX 48-57 
Tetryl 22.1-26.2 
1,3,5-Trinitrobenzene 29-34.4 
2,4,6-Trinitrotoluene 48--57 

"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-l ,3,5,7 -tetranitro-l ,3,5,7 -tetrazocine. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-l ,3,5-trinitro-l ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Sample Attributes 
Record .. Sample 

Numberb ER Sample ID Depth (It 
605653 6643-DF1-BH1-ll-S 11 

605653 6643-DF1-BH 1-16-S 16 

605653 6643-0Fl-BH2-11-S 11 

605653 6643-DF1-BH2-16-S 16 

605653 6643-DF1-BH3-11 S 11 

_.-
605653 6643-0F l-BH3-16-S 16 

Background Concentration-Soulhwest 
Area Supergroup!.,; .. __ . 

'EPA November 1986. 
bAnaJysis requestlchain~of-custody record. 
'Dinwiddie September 1997. 
BH = Borehole. 
DF = Orainfield. 
OSS = Drain and Septic Systems. 

Table 3.4.2-9 
Summary of DSS Site 1079, Buildin9 6643 Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
August 2002 

(Off-Site Laboratory) 

I Metals EPA Method 6000/7000/7196N) (mq/kq) 

Arsenic Banum Cadmium Chromium Chromium (VI Lead Mercury 
2.89 127 0.0551 J 8.37 ND (0.0495) 4.56 0.00455 J 

(0459) (0.00945) 
2.7 140 0.0674 J 7.94 ND (0.0536) 4.31 ND (0.000913 J) 

(0472) 
3.15 102 0.0494 J . 8.-35 ND (0.0553) 4.94 0.00328 J 

(0455) (000906) 
2.9 180 0.0606 J 8.68 ND (0.0523) 5.31 NO (0000913 J) 

--,. (0.463) 
2.67 43.9 0.0582 J 7.49 NO (00531) 4.61 ND (0.000887 J) 

(0.476) 
2.5 51.6 NO (0.0464) 731 NO (0.0518) 3.85 .. ND (0.000972 J 
4.4 214 0.9 15.9 1 11.8 <0.1 

EPA = U.S. Environmental Protection Agency. 
ER ;;;; Environmental Restoration, 
It = Foot (feet). 
10 ;;; Identification. 
J = Analytical result was qualified ClS eln estimated value. 

Selenium 
0.164J 
(0.459) 

NO (0153) 

0.216 J 
(0.455) 

ND (0.15) 

0.447 J 
(0.476) 

ND (0.157) 
<1 

J ( ) ::;; The reported value is greater than or equal to the MOL but is less than the practical quantitation limit, shown in parentheses, 
MOL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO () = Not detected above the MOL, shown in parentheses. 
S = Soil sample. 

Silver 
0103 J (0459 J) 

ND (0.0851) 

ND (0.082) 

ND (0.0835) 

ND (0.0859) 

NO (0.0876) 
<1 



Table 3.4.2-10 
Summary of DSS Site 1079, Building 6643 Septic System 

Confinnatory Soil Sampling, Metals Analytical MDLs 
August 2002 

(Off-Site Laborat::ny) 

EPA Method 6000/7000/71 96A" 
Detection limit 

Analyte (mq/kQ) 
Arsenic 0.188-0.2 
Barium 0.0006-00648 
Cadmium 0.0435-0.0464 
Chwm:um O. >4-6-0. 155 
Chromium (VI) 0.0495-0.0553 
Lead 0.258-0.275 
Mercury 0000887-0.000972 
Selenium 0.147-0.157 
Silver 0.082-0.0876 

aEPA November 1986. 
DSS = Drain "nd Seplic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection timit. 
mg/kg = Miltigram{s) per kilogram. 

i 
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Table 3.4.2-11 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 2002 

(Off-Site Laboratory) 

Samp.e Atlributas To1a1 Cyanide 
Record I I Sample (EPA Method 9D12Aa) 

Numberb , ER Sample ID , Depth (It) (mg/kg) 
605653 '6643-DF1-BHH 1-S : 11 ND 
605653 i 6643-DF1-BH1-16-S 16 ND 
605653 6643-0F1-BH2-11-S 11 NO 
605653 6643-DF1-BH2-16-S 16 0.0511 J {O.25 
605653 6643-DF1-BH3-11-S 11 
605653 6643-DF 1-BH3-16-S 16 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
'Analysis requestlchain-of-custody record. 
BH = Borehole. 
DF = DralnfieJd. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Re5toratirn 
I: = Foot (fe",:). 
ID = Identification. 

ND 
ND 

J ( ) = The reported value is greater than or equal to the MOL but is less than the 

MOL 
mglkg 
NO 
S 

practical quantitation limit, shown in parentheses. 
= Method detection limit 
= Milligram(s) per kilogram. 
= Not detected. 
= Soil sample. 

Table 3.4.2-12 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
Augusl2002 

(Off-Site Lao:Jratoryi 

! 
Analyte 

Total Cyanide 1 
aEPA November 1980. 
DSS = Drain and SeptiC Systems. 

EPA Method 9012A' 
Detection Lim it 

(mgJkg) 
0.0381-{).0419 

EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mgJkg = Milligram(s) per kilogram. 
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Table 3.4.2-13 
Summary of DSS Site 1079, Building 6643 Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
August 2002 

(On-Sile Laboratory) 

rR9cmdr-~s~am~PII',e~'A~t"~';i'~~~~~t===~~TI[==:I==~~Acti~VltY'(~EPA=M~etllOd9~i'i(PCilq) Rocme Cesium~ Thori, t_n? . . j,Lranium·235 L 
~,',:~;~b ER Sample 10 Depth (ft) Result Error" Result Error" i ~ Error" Result Error" 
~ 6643-DI 1·11·S 11 NDc- 0.623 0.302 (O.~ -- ND(0.452 .: 
1605641 6643· 1-16·S 16 NC .0.028) =::::::: --=+==O~I .. 5~OO~1::t=0~ .. 2~413~·~~~~~=--=t:N~ml~1 (~0, . .4~1h== .. =1 

605641 1-11-5 11 ND :0.029:' .. 0.705 0.336 NO 0.217 .. ND 0.70E .. 
605641 ~DH BH1-16-S 16 ND ).0304 .. 0.559 0.278 ...JiI:2'10~ .. ~~_.: .. : __ -+-'.N~[0:;.c· .. 4~5'+_-=-:'::""'--1 
305641 Of1-llH·11-S 11~_~N~ID~I~~.3 ~6)~:7T-_ .• -+~0~, .. 7~'1'-1-~{O~ .. 33 ~/1-~N~O:O~ .. 2~'O'3-__ ---+~NCD~0~1.5~OO'~ __ ~ __ ~ 
005641 I DF1-BH ·16-S 16 ND (0.032' -- 0.634 0.309 NO [0,19, .. ND 0.48S --

~, ,,",uuJ'~d wei .. , ,pot Area 0.079 NA 1.01 NA 0.1 NA 1.4 NA 

Note: Values in bold exceed background soil activities. 
aEPA November 1986. 
bAnalysis requestlchaili-of-custody record. 
cTwQ standard deviations about the mean detected activity. 
'Dinwiddie September 1997. 
BH ~ Borehole. 
DF = Drainfield. 
DSS = Drai" and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND I) = Not detected above the MDA. shown ,n parentheses. 
ND I) = Not detected, but the MDA [shown ,n parentheses) exceeds background act,vlty. 
pCilg ~ Picocurie(s) per gram. 
S = Soil sample 

= Error not calculated for nondeLect results, 



(6,000 seconds) was not sufficient to reach the NMED-approved background activity 
established for SNLlNM soil. Even though the MDAs may be slightly elevated, they are still very 
low, and the risk assessment outcome for the site is not significantly impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the six soil samples collected from the three 
drainfield boreholes are summarized in Table 3.4.2-14. Gross alpha activity slightly above 
the New Mexico-estatJlished background activity (Miller September 2003) was measured in the 
11- and 16-foot-bgs samples from borehole BH2 and in the 16-foot-bgs sample from borehole 
BH3. However, no gross alpha activity greater than an order-at-magnitude above the New 
Mexico-established background level (Miller September 2003) was detected in any of the 
samples. None of the gross beta activities were above background. These results indicate no 
significant levels of radioactive material are present in the soil at the site. 

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

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 batches of up to 
20 samples, so that anyone shipment might contain samples from several sites. Aqueous 
EB samples were collected at an approximate frequency of 1 per 20 site samples. The EB 
samples were analyzed for the same analytical suite as the soil samples in that shipment. The 
analytical results for the EB samples appear only on the data tables for the site where they were 
collected. However, the results were used in the data validation process for all the samples in 
that batch. 

Aqueous TB samples, for VOG analysis only, were included in every sample cooler containing 
VOG soil samples. The analytical results for the TB samples appear on 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. Toluene was detected in the TB for DSS Site 1079 (Table 3.4.2-1). 

No duplicate soil samples or EBs were collected at this site. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNLlNM July 1994) or SNLlNM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLlNM December 
1999). In addition, SNLlNM Department 7713 (RPSD Laboratory) reviewed all gamma 
spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No.2 (SNLlNM July 1996). Annex B contains the data validation 
reports for the samples collected at this site. The data are acceptable for use in this request for 
a determination of GAG without controls. 
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Table 3.4.2-14 
Summary of DSS Site 1079. Building 6643 Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
August 2002 

(Off-Site Laborarory) 

Sample Attributes Activity (EPA Method 900.0') (pCilg) 
Record I Sample Gross Alpha Gross Beta 

Number'> ERSample ID : Depth (ft) Result 
605653 6643-DF1-BH 1-11-S 11 17.1 
605653 6643-DF1-BHl-16-S 16 14.7 
605653 6643-DF1-BH2-11-S 11 
605653 6643-DF1-BH2-16-S 16 
605653 6643-DF1-BH3-11-S 11 17 
605653 5643-DF1-BH3-16-S 16 

Background ActivitV' 17.4 

Note Values in bold exoee:l background soil a·otiv:ties. 
'EPA N:l-.ember 1986. 
bAnalysis requestichain-ol-custody record. 

22.6 
26.8 

21.4 

'Two standard deviations about the mean detected activity. 
dMilier September 2003. 
BH = Borehole. 
DF = Drainfteld. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (Ieet). 
ID = Identification. 
NA = Not applicable. 
pCilg = Picocllrie(s) per gram. 
S = Soil sample. 

3.5 Site Sampling Data Gaps 

Error" Result Error" 
5.82 22.7 2.21 
5.59 21.8 2.1 
8.78 21.7 2.05 
8.73 20.9 2.26 
5.71 24 2.27 
6.47 25.3 2.2 
NA 35.4 NA 

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 1079. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1079. the Building 6643 Septic System, is based upon 
the COCs identified in the soil samples collected from beneath the drainfield at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1079 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. No PCBs, HE compounds, or hexavalent 
chromium were detected in any of the soil samples collected at this site. None of the eight 
RCRA metals were detected at concentrations above the approved maximum background 
concentrations for SNLlNM Southwest Area Supergroup soils (Dinwiddie September 1997). 
Two VOCs and one SVOC were detected in the soil samples collected at this site. Cyanide was 
detected in one sample but since it does not have a quantified background screening 
concentration, it is unknown if this COC exceeds background. 

When a metal concentration exceeded its maximum background screening value, it was 
considered further in the risk assessment process. None of the four representative gamma 
spectroscopy radionuclides were detected at activities exceeding the corresponding background 
levels. However, the MDAs for all of the uranium-235 analyses exceeded the corresponding 
background activity. Gross alpha activity was detected above the New Mexico-established 
background level. However, no gross alpha activity greater than an order-of-magnitude above 
the New Mexico-established background level (Miller September 2003) was detected in any of 
the samples. No elevated gross beta activity was measured in these samples. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system and drainfield. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the drainfield (Figure 4.2-1). 
The depth to groundwater at the site (approximately 487 feet bgs) most likely precludes 
migration of potential COCs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex C provides additional discussion on the fate and transport of COCs at 
DSS Site 1079. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1079. All potential COCs were 
retained in the conceptual model and evaluated in both the human health and ecological risk 
assessments. The current and future land use for DSS Site 1079 is industrial (DOE et al. 
September 1995). 
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Table 4,2-1 
Summary of Potential COGs for DSS Si1e 1079, Building 6643 Septic System 

I 

Number 
of 

COC Type Samples' 
VOGs 6 

6 
SVOCs 6 
PCBs 6 
HE Compounds 6 
RCRA Metals 6 

H~xayalent Chromiu m 6 
Cyanide 6 
RadionlJclides Gamma Spectroscopy 6 

I (pCi/g) Gross Alpha 6 
Grass Beta 6 

<JNurnber of samples includes dupllcCltes and splits. 
bDlnwlddie September 1997. 

COCs [)elected or Max.irr:um 
witt"· Concentrations Background 

Greater than 
I 

Limit/South'Jlest 
Backgrounn or Area 
Nonquantified Supergroupb 
Background (mg!kg; 
2-Butanone NA 

Methvlene Chloride NA 
Fluorene NA 

None NA 
None NA 
None NA 
None NA 

Cyanide" NC 
Uranium-235 0.16 

Gross Alpha 17.4g 

None 35.49 

.... 
Numbe~ of'Samples 

Where COCs 
Detected with 

Concentrations 
Maximum 

I 
Greater than 

Concent\a~(onC Average Background or 

(All Samples) Concentrationd NanQuantified 
(m~/k91 (mgikiJj .. _~~ck9round' 
0.00685 ().0032 2 
0.0024 J 0.0020 6 

0201 0.0352 .... -
NA NA None 
NA NA None 
NA NA None 
NA NA None 

0.0511 J 0.025Q 1 ... 
NO (0.217) NCf 6 .. .. 

26.8 NA 3 ... 
25.3 NA None 

(~Ma)(il1l1rn concentration is either lhe maximum amount detected, or for raDionuc\ioes. the -greater of either the maximum detecton or the max.lmum MDA above 
background. 
dAverage concentration incJudes a1l samples except blanks. The- average is ca:culatcd as the sum of detected amounts and one~half of the MPls for nondetect 
results, diVided by the number of samples. 
OSee appropriate data table for sample locations. 
fAn aVE:!rClge MDA is not calcl,ilated because of the variability in instrument cou'"\lng error and the number of re~orted nonde1Bct activities for gamma spectroscopy. 
gMilier September 2003, 
cae :;; Constituent of concern. 
DSS 0 Drain and Septic Systems. 
HE ~ High exploSlvels). 
J := Analyflcal result was qualified as an estima:ed value, 
MDA ~ rvl!nimum deteclable aCllvlty. 
MDL ;;;; Method detection limit 
mgikg ~ Milligram(s) per kiiogram. 
NA ~ Not applicabte. 

NC 
NO () 
PCB 
pCilg 
RCRA 
SVOC 
VOC 

: Not calc'Jlated. 
::= Not detected above the MDA, shown in parentheses. 
: Polychlorinatec biphenyl. 
: Picocurie(s) per gram 
::; Resource Conservation a.,d Recovery Act 
:= Serlivolatile organic compound, 
;;;. Volatile organic com?Dund. 

I 



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

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex C provides 
additional discussion of the exposure routes arld receptors at DSS Site 1079. 

4.3 Site Assessment 

Site assessment at DSS Site 1079 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex C 
discusses the risk assessment performed for DSS Site 1079 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1079 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1079. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1079 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because methylene chloride, 2-butanone, fluorene. cyanide, and 
uranium-235 are present above background levels, have MDAs above background levels. or 
have nonquantified background levels, it was necessary to perform a human health risk 
assessment analysis for the site, which included these COCs. Annex C provides a complete 
discussion of the risk assessment process, results, and uncertainties. The risk assessment 
process provides a quantitative evaluation of the potential adverse human health effects from 
constituents in the site's soil by calculating the hazard index (HI) and excess cancer risk for both 
industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1079 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 HI risk, determined by subtracting risk associated with background from 
potential nonradiological cae risk (without rounding), is 0.00. The excess cancer risk is 2E-8 
for DSS Site 1079 COCs for an industrial land-use scenario. NMED guidance states that 
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cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); thus the 
excess cancer risk for this s~e is below the suggested acceptable risk value. The incremental 
excess cancer risk is 1.56E-B. Both the incremental HI and excess cancer risk are below 
NMED guidelines. 

The HI calculated for the eocs at DSS Site 1079 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 (rom 
potential non radiological eoe risk (without rounding), is 0.00. The excess cancer risk (or 
DSS Site 1079 COCs is 3E-8 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
excess cancer risk is 3.32E-8. Both the incremental HI and incremental excess cancer risk are 
below NMED guidelines. 

For the radiological COCs, one of the constituents (uranium-235) had MDA values greater than 
the corresponding background value. The incremental total effective dose equivalent (TEDE) 
and corresponding estimated cancer risk (rom radiological eoes are much lower than the 
U.S. Environmental Protection Agency (EPA) guidance values; the estimated TEDE is B.2E-3 
millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower than the 
EPA's numerical guidance of 15 mremlyr (EPA 1997a). The corresponding incremental 
estimated cancer risk value is 9.4E-B for the industrial land-use scenario. Furthermore, the 
incremental TEDE for the residential land-use scenario that results from a complete loss of 
institutional controls is 2.1 E-2 mremlyr with an associated risk of 2.BE-7. The guideline for this 
scenario is 75 mrem/yr (SNLlNM February 1998). Therefore, DSS Site 1079 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 Radiological and Nonradiological Risks from 

DSS Site 1079, Building 6643 Septic System Carcinogens 

Scenario , NonradioloQical Risk Radiological Risk Total Risk 
Industrial t .56E-8 9.4E-8 1.1E-7 
ReSidential : 3.32E-8 2.BE-7 3.1E-7 

OSS = Drain and Septic Systems. 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program] 
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Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Annex C, 
Sections IV, VII.2, and VI1.2.1). This methodology also required developin9 a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

All COCs at DSS Site 1079 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. 

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1079 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 1079, a baseline ecological risk assessment is not 
required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls is recommended for DSS Site 1079 for the 
following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

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

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

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS Site 1079. This is consistent with the NMED's 
NFA Criterion 5, which states, 'the SWMUIAOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1079 

Septic Tank Sampling Results 
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TABLE 16 

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA III AND COYOTE CANYON TEST FIELD 

SEPTIC TANK SAMPLING 

BUILDING 6643 

SAMPLES NUMBERS SNLA004833, SNLA004855, SNLA004834 

Parameter 

VOLATILE ORGANICS 
Methylene Chloride 

·INORGANICS 
Oil and Grease 

METALS 
Barium 
Copper 
Manganese 
Mercury 
Zinc 

RADIOLOGICAL 
Gross Alpha 
Gross Beta 
Uranium 235 
Uranium 238 

Project No. 301181.26.01 
FEG·BB.027 

Results Units 

0.001 mg/l 

40 mg/l 

0.52 mg/l 
0.30 mg/l 

0.057 mg/l 
0.0003 mg/l 

0.37 mg/l 

6.5 pCi/1 
50 pCi/1 
1.0 pCi/1 
2.1 pCi/1 





Building 6643 
Area 3 

Sample 10 No. SNLA008561 
Tank 10 No. A089017R 

On November 10, 1992, a sludge sample was collected from the septic tank serving 
Building 6643. During review of the radiological data, no parameters were detected that 
exceed U.S. Department of Energy (DOE) derived concentration guideline (DCG) limits. 
During review of the radiochemistry data, the following items were noted: 

• 214Pb was measured at 0.427 pCi/mL, which is above the IL calculated during 
this monitoring effon. The level of 214Pb was less than 0.1 percent of its DGC 
limit. 

• 212Pb was measured at 0.486 pCi/mL and 232n was measured at 0.463 pCi/mL. 
These findings suggest above background levels of 232Th exist at this location. 
The 212Pb level was within DOE DCG constraints: the 232n level (0.463 
pCi/mL) exceeded the DOE DGG of 0.25 pCi/mL. 

• 40K was measured at 7.08 pCi(mL, which is above the IL calculated during this 
monitoring effort. The 40K level was within DOE DCG constraints. 
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Building No.lArea: 

Tank 10 No.: 

Dale Sampled: 

Sample 10 No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Trrtium 

Actinium·228 

8ismuth-214 

Cadmium·t09 

Cesium·137 

Potassium-40 

Lead·212 

Lead·214 

Radium-226 

Radium·228 

Thorium-232 

Thorium-234 

Thallium-208 

Uranium-238 

N D ~ Not Detected 
NA ~ Not Applicable 
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RaBuN. of Septic Tank Analyses 
(Sludge Sample) 

6643 A-3 

AD89017R 

11/10192 

SNlA008561 

Measured 
Concentration 

lE+Ol 

3E+Ol 

2E+Ol 

2E+Ol 

2E+Ol 

4E+Ot 

2E-Ol 

0.463 

0.29t 

0.557 

0.0496 

7.08 

0.486 

0.427 

0.283 

0.463 

0.463 

0.716 

0.461 

0.715 

!. 2 Sigma 
Uncertainty Units 

1 E+Ol pCilg 

2E+Ol pCilg 

1 E+Ol pCi/g 

2E+Ol pCi/g 

lE+Ol pCilg 

2E+ot pCilg 

2E·Ol pCilL 

0.109 pCilmL 

0.0684 pCilmL 

0.486 pCilmL 

0.0347 pCi/mL 

0.583 pCilmL 

0.0478 pCilmL 

0.0758 pCilmL 

0.0664 pCilmL 

0.109 pCilmL 

0.109 pCilmL 

0.398 pCilmL 

0.0925 pCilmL 

0.397 pCilmL 





RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

BuUding 10: Bldg 6643 

Sample 10 Number: 024399 

Date Sampled: 6-28-95 

Detectio-n NM Discharge COA Discharge 
Parameter IMethod) Result limIt (Dl) Llmlr Urn'" Comments 

Volatile Organics (8260) (mg/L) (mgA.) (mgA.) (mgA.) 

None detected above DL NO various various no-= 5.0 

SemimiatiIe Organics (8270) (mgA.) (mgA.) (mgA.) (mgA.) 

bis~2·Ethy1hexyl)pnthalale O.OO!iJ 0.010 NR TID"" 5.0 

Pesticides/PCBs (8080) (mgA.) (mgA.) (mgA.) (mgA.) 

None detected above DL NO various NR I PCBs -= 0.001 no::: 5.0 

Metals (6010/7470) (mgA.) (mgA.) (mgA.) (mgll) 

Arsenic NO 0.010 ·0.1 2.0 

Barium O.0599J 0.200 1.0 20.0 

Cadmit.l'Tl NO 0.005 0.01 2.' 

Chromium NO 0.020 0.05 20.0 

Copper o.oonJ 0.025 1.0 16.5 

lead NO 0.003 0.05 3.2 

Manganese 0.0961 0.010 0.2 20.0 

Nickel NO 0.040 0.2 12.0 

Selenium NO 0.005 O.OS 2.0 

Si:lver NO 0.010 O.OS 5.0 

Thallium NO 0.010 NA NR 

Zinc 0.0113.1 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

MisceJJaneOIJ5 Analyses (mgIl) (mgA.) (mgIl) ImgIl) 

Field pH 7.4 pH units 0- HpHunl1s 6 - 9 pH unfls 5 - 11 pH units 

Formaldehyde (NIOSH 3500) 0.052 0.050 NR 260.0 

Fluoride (30(1.0) 0.16 0.10 1 .• 1$0.0 
. 

Nitrate- + Nitrite (353.1) 1.47 0.250 10.0 NR 

Refer to 1001notes at end of table. 

AlJ9·95/WP/SNt: T3816-5311 301455.221.07.000 12·12-95 8:46am 



RESULTS OF SEPT1C TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

BuildIng 10: Bldg 6643 

Sample fD Number: 024399 

Oate Sampled: 6-28-95 

Detection NM- Discharge COA DJacharge 
PI-rameter (MethOd) Result LlmH (Dl) Llmtr' Limit" Comment$ 

Miscellaneous Analyses (mgIL) (mgIL) (mgIL) (mgIL) 

Off + Grease (9070} 1.59 0.94 NR 150.0 

TolaJ Phenol (9066) NO 0.050 0.005 4.0 

Notes: 
• New Mexico Water Quality Concrol Commission Regulations (1$90), Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordlnance (1993), Section 8·9·3 M - maximum allowable tClncentration for grab sample. 
S = Analyte derected In method blank. 
PL = Detection limit Indicated on laboratory report. 
IDL "" Instrument detection limit 
J :::: Estimated coocenlration 01 analyle. between OL and tDL. 
NO = Not detected. above DL Indicated. 
NR = Not regulated. 
no =: lotal tmcic orgarics. 

- -

AU9-95/WP/SNL:T3816-5312 301455.221.07.000 12-12-95 8:46am 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bigg 6643 

Sample 10 Number: 024399 

Date Sampled: 6-28-95 

Parameter (Method) Reault MDA Crltl~1 Level NY Oiacharge Umtt" Comments 

.Radiological Anal.rses (pCi'l.2-o) (pCVl) (pCUL) (pCVl) 

Gross Alpha 19310) 0.91 ± 0.52 1.10 O.<II! NR 

Gross Beta {931 0) 11.1 ::!: 1.3 D." 0.4:2 NR 

Jsotopic Analyses rpCiIL .2-<J} (pCi'l) (pCi'l) (pCi'l) 

Tritium (906.0) -91.9 ± 55.9 96.1 47.5 NR 

Uranium·23et' O.26±O.12 0.051 0.042 NR SafT'JIled 7·13·95 

Uranium-2351236b 0.011 ± 0.030 0.076 0.058 NR sampled 7-13-95 

Urani~2341> O.33±Q,14 0.051 0.042 NR sampled 7-13-95 

- -

Gamma Spectroscopy (pCVmL ~ 2-0) (pCilmt) {pCi'l1 (pCiA.) 

None detected above MDA NO various NL NR 

Notes: 
.. New Mexico Water Quality Controi Commiss~on Regulations (1990), Section 3-103. 
-II Isotopic uranium ana~ed by NAS-N$-3050. 
C Analyzed in-house bySNLlNM Department n15. 
MDA = Minimum detectable activity. 
NO = Not detected aboVE MDA Indicated. 
NL .. Not listed. 
NR = Not regulated. 

801455.2:21.07.000 10-12-95 1:2:2Opm 





ANNEX B 
DSS Site 1079 

Soil Sample Data Validation Results 



RECORDS CENTER CODE: ERl1295/DSS/DAT 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soil Sampling PROJECTfTASK: 7223 02,03.02 -SNL TASK LEADER: ~C~ol~ljn~s~ ____________ __ ORG/MSfCFO#: 613311089{CF032-02 

SMa PROJECT LEAD: .:...H~er;:..;re:.:.cra=--__________ _ SAMPLE SHIP DATE: ..;:8:.=12"'71=.200=2 _______ _ 

ARCOC 

605652 

605653 

605654 

605656 

LAB 

GEL 

GEL 

GEL 

GEL 

LAB 10 

66189A 

66189B 

66189C 

661890 

PRELIM DATE 
EDD 

FINAL DATE EDD ONQ BY 
101812002 x X JAC 

101812002 X X JAC 

101812002 X X JAC 

101al2002 X X JAC 

NAME DATE 
REVIEW COMPLETED BY/DATE: __ ...:.L..:.--"-\~,,,,-,-,=.:.::.z:-__ _ __ l::,.:I.:l_· .;;..J.5.::..--....:""",d..,,--_ 

CORRECTIONS REQUESTED/RECEIVED: _r!...::5\::::+':-:---1I~O,,-", ;l.=.:5~--=0..!la"--_ vee:. \ cl lO '2:9 -02-
PROBLEM #: _~::-53.LJ.>OQ,-,,\q,--___ ______ _ 

FINAL TRANSMITTED TO/DATE: __ ...J.SJ.b(~~"'-'-~ _____ U.'Q!..:.·66...q:L:.Q~£L-__ 

SENT TO VALIDATION BYIDATE: Cva Ibla910h 
RUSH VALIDATION REQUIRED EST. TATI""I-"""9'--"-',....,"----- ______ _ 

VALIDATION COMPLETED BY/DA TE: ________ .:....:/0::...-_____ __--<:.//_ . .L/.L,?,:...,;Q;.<Jol",--_ 

COPYTOWMBYJDATE: ________________ _ 

TO ERDMS OR RECORDS CE NTER BY JDATE: --IoC,.jlQ(luQt..L-_________ --1.1 yll .... AUIR4-/""o?...:::..:... ___ _ 

COMMENTS: _______________ _ 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

~ 
Albuquerque, NM 87123 
Pbone:505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 11112102 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNl 
Site: DSS soil sampling 
ARCOC t# 605652, -53, -54 and -56 
GEL SDG # 66189, 66195 and 66197 
ProjecVTask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNlINM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471n470 (Hg), SW-846 9012A (total eN) and SW-846 
7196A (hexavalent chromium). 
Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES - Metals Batch t# 197718 (Samples 66189-021 through -040) 
Silver was detected in the ICB/ceB at a value> Dl but < Rl. Sample 68189-026,-
027 and -030 had values> Dl but < 5X the blank value and wm be qualified· J, B3". 

Hg Batch # 197662 (Samples 66189-021 through -040) 
Hg was detected in the CCB at a negative value with an absolute value> Dl but < 
RL. Samples 66189-023. -025, -027, -030, -032 and -040 had values> Dl but < 5X 
Dl and will be qualified· J, 83". All remaining samples were non-detect and will be 
qualified ·UJ. 83". 

ICP-AES-Metals Batch # 199132 (Sample 66195-(02) 
The replicate RPD (54%) failed ac acceptance criteria «35%) for barium. The 
sample had a barium value> 5X Rl and will be qualified "J". 

Hg Batch # 199386 (Sample 66195-002) 
Hg was detected in the ICBlCeB at a negative value with an absolute value> DL but 
<: RL. The sample had a value> Ol but <: 5X Dl and will be qualified "J, B3'. 



ICP-AES-Metals Batch # 199969 (Sample 66197-011) 
Barium was detected in the MB at a value> DL but < RL The sample result was <5X 
the blank value and will be qualified· J, B". 

Chromium was detected in the CCB and MB at a value> DL but < RL The sample 
result was <5X the blank values and will be qualified "J, B, B3". 

Silver was detected in the ICB at a negative value with an absolute value> DL but < 
RL The sample was non-detect and will be qualified ·UJ, B3". 

Lead was detected in the CCB and MB at a value> DL but < RL The sample result 
was <5X the blank values and will be qualified" J, B, B3". 

Total Cvanide - Batch #197853 and 198863 
The high concentration LCS's in both batches had %R's (134/139%) > QC 
acceptance criteria (81-125%). All sample results were non-detect with the exception 
of samples 66189-028, -029, -033, -036, -037 and -039. These all had values> DL 
but < RL and will be qualified "J, A". 

Hexavalent Chromium - Batch # 197692 
Sample 66197-010 was received by the laboratory and analyzed after 2x the holding 
time had expired. The sample result was non-detect, and using professional judgment 
will be qualified ·UJ, Hr. 

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

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding 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 # 197718 (Samples 66189-021 through -Q40) 
Silver was detected in the ICB/CCB at a value> DL but < RL Samples 66189-021 
through -25, -028, -029 and -031 through 040 were non-detect and will nol be 
qualified. 



Barium and lead were detected in the EB. and chromium in the MB and EB. at values 
> Dl but < RL All associated sample results were> 5X the blank values and will not 
be qualified. 

ICP-AES-Metals Batch" 199132 (Sample 66195-002\ 
Barium. chromium and lead were detected in the EB at values> Ol but < RL. The 
sample results were> 5X the blank values and will not be qualified. 

ICP-AES-Metals Batch # 199969 (Sample 66197-011 ) 
Selenium was detected in the CCB at a value> DL but < Rl. The sample result was 
non-detect and wiU not be qualified. 

Silver was detected in the CGB and MB at a value> DL but < Rl. The sample result 
was non-detect and will not be qualified. 

Laborat9ry Control SampJeJLaboratory Control Sample Duplicate (LCS/LCSD) Analyses 

All Analyses: The LCS met QC acceptance criteria. No LCSO was analyzed. No data will be 
qualified as a result. 

Matrix Spike IMS) Analysis 

All Analyses: The MS met QC acceptance criteria except as follows: 

ICP-AES-Metals Batch # 199969 (Sample 66197-011) 
The sample used for the MS was of similar matrix from another SNl SOG. No data 
will be qualified as a result. 

CVAA-Hg Batch # 198713 (Sample 66197-O1~) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Replicate Analysis 

All Analyses: The replicate analysis mel QC acceptance criteria except as mentioned above 
in the summary section and as follOWS: 

IC P-AES-Metals Batch # 199969 (Sample 66197 -Q 11) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a resu". 

CVM-Hg Balch # 198713 (Sample 66197-011) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

ICP Interference Check Sample (leS) 

ICP-AES (AI! batches): The ICS-AB met ac 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 # 199969 (Sample 66197-011) 
The sample used for the serial dilution was of similar matrix from another SNL SOG. 
No data will be qualified as a result. 

All Other AnalyseS: No serial dilutions required. 

Detection limits/Dilutions 

All Analyses: All detection limits were properly reported. 

ICP-AES: All soil samples were diluted 2X. 

All Other Analyses: No dilutions were performed. 

Othergc 

All Analyses: An equipment blank and a field duplicate was submitted on the ARCOC. There 
are no "required" validation procedures for assessing a field duplicate. 
No field blank was submitted on the ARCOC. 

It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

~ 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 11/08102 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605652, -53, -54, -56 GEL SDG#66189, 66195 and 66197 
ProjectlTask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNLlNM 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 # 197964 
Trichloroethene had a RF (0.22) < than the specified minimum (0.30) but> 0.01. Sample 
66195-001 was non-{jetect and will be quaUfied ·UJ". 

SVOC Batch 197857 (Sample 66189-022. 923 and 025 though 040> 
1 ,2-Dichlorobenzene was detected in the method blank (MB) at a value> DL but < Rl. 
Samples 66189-022 and -023 had 1 ,2-{jichlorobenzene values> DL, < RL and <5X the MB 
value and will be qualified 'U, B" at the RL. 

The MSIMSD had %R < ac acceptance criteria (75-125%) and < 40% for 
hexachlorobutadiene and hexachloroethane. All associated sample results were non-detect 
and will be qualified 'UJ, A2". 

SVOC - Batch 199631 (Sample 66189-021 and -024) 
No MSIMSD, LCSfLCSD or repficate was performed with this batch. As there is no measure 
of precision, both associated sample results will be qualified ·P2". 

SVOC - Batch 198215 (Sample 66195-002) 
Due to laboratory error, the MS faned %R for most spiked compounds and all surrogates. 
Several of the MSD compounds were < QC acceptance criteria (25-75%) but> 40% (see DV 
worksheet). The MSD and the sample passed all surrogate recoveries. Using professional 
jUdgment, the fa~ing MS recoveries will not be used to qualify data. However, as there is no 
measure of preciSion, the sample results will be qualified ·P2". 



SVOC Batch 197643 (Same Ie 66197-006) 
The LCS %R for hexachloroethane (41%) was < QC acceptance criteria (75-125%). 
The sample result was non-detect and will be qualified ·UJ, A". 

The MSIMSO was performed on a sample from an unknown SOG. As there is no measure of 
precision for the sample, it will be qualified ·P2'. 

PCB Batch # 197833 (66197-007) 
The surrogate (OCB) %R was < QC acceptance criteria (21-122%) but> 10%. The sample 
results were non-detect and will be qualified 'UJ, A 1'. 

HE - Batch # 198039 <Samole 66189-021 through -()40) 
The MS .%R (54%) and RPD (43%) failed QC acceptance criteria (71-120%/<20%) for 4-
amino-2,6-dinitrotoluene. All associated sample results were non-detect and will be qualified 
"UJ, A2, Pl". 

HE· Batch # 198044 and 203606 (Sample 66195-002) 
The sample was re-extracted and re-analyzed after the holding time had expired. Both sets of 
results appear on the Certificate of Analysis and both sets of data will be validated. 

Batch 198044: The LCS %R was < QC acceptance criteria but > 10% for tetryl. The 
sample result is non-detect and will be qualified 'UJ, A'. 

Batch 203606: The sample was re-extracted after its holding time had expired. Both 
sets of results, QC summary's and calibration data are provided. All the re-extracted 
sample results were non-detect and will be qualified 'UJ, Hr. 

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

Holding Tlmes/Pre.ervation 

All Analysis: The samples were properly preserved and analyzed within the method prescribed 
holding time except as mentioned above in the summary section. 

Callb ration 

All Analysis: All initial and continuing calibration acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

voe Batch # 197932, 197964 and 199064 
Several compounds had %0 > 20% but < 40% (refer to OV worksheet). All associated 
sample results were non-detect and no data will be qualified. 

svoe - Batch 197857 (Sample 66189-022. 023 and 025 though 040) 

The initial calibration had a correlation coefficient> 0.9 but < 0.99 for 2-nitrophenol (MSO 8), 
2,4-dinitrophenol (MS04) and 4,6-dinitro-2methylphenol (MSD4). The aSSOCiated sample 
results were non-detect and witl not be qualified. 



The CCVs (instruments MSD4 and MSD8) preceding the samples had a %D > 20% but < 
40% for several compounds (see OV worksheet). All associated sample results were non
detect and no data will be qualified. 

SVOC - Batch 199631 (Sample 66189-021and -024) 
Several compounds had %0 > 20% but < 40% (refer to OV worksheet). All associated 
sample results were non-detect and no data will be qualified. 

SVOC - Batch 198215 (Sample 66195-0021 
The initial calibration had a correlation coefficient> 0.9 but < 0.99 for 2-nitrophenol. The 
associated sample result was non-detect and will not be qualified. 
Several compounds had %0> 20% but < 40% (refer to OV worksheet). All associated 
sample results were non-cletect and no data will be qualified. 

SVOC - Batch 197643 (Sample 66197-006) 
Several compounds had %0 > 20% but < 40% (refer to DV worksheet). The associated 
sample results were non-detect and no data will be qualified. 

PCB Batch # 197835 (66189-021 through -040) 
The CCV preceding samples 66189-037 through -040 had a %0 > 20% but < 40% with a 
positive bias for aroclor 1016. The sample results were non-detect and therefore unaffected 
by a positive bias; no data will be qualified. 

Blanks 

AU Analysis: All method blank, equipment blank and trip blank acceptance criteria were met except 
as mentioned above in the summary section and as follows: 

voe 
Sample 66197-004 (trip blank) had a toluene value> DL but < RL. All associated samples 
(66189-008 through -015) were non-cletect for toluene and no data will be qualified. 

SVOC - Batch 197857. 199631 and 198215 
Bis(2-ethylhexyl)phthalate was detected in the equipment blank (EB) (66197-006) at a value 
> OL but < RL. All associated samples were non detect with the exception of sample 66189-
038 which had a bis(2-ethylhexylphthalate) value> DL and> 10X EB value. No data will be 
qualified. 

svoc- Batch 197857 (Sample 66189-022.023 and 025 though 040) 
1 ,2-Dichlorobenzene was detected in the method blank (MS) at a value> OL but < RL. 
Samples 66189-025 through -040 were non-detect and will nol be qualified. 

HE - Batch 198171 (Sample 66197-008) 
Tetryl was detected in Ihe MB at a value >OL but < RL. The sample result was non-delect 
and will not be qualified. 

Surrogates 

All Analysis: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analysis: All intemal standard acceptance criteria were met. 



Matrix Spike/Matrix Spike Duplicate (MSIMSDI Analyl. 

All Analysis: All MS/MSD acceptance criteria were met except as mentioned above in the summar 
section and as follows: 

vac Balch 11 197964 
The PSIPSO was run on a sample of similar matrix from another SNL SOG. No data will be 
qualified as a resut!. 

SYOC - Balch 197857 (Sample 66189-022. 023 and 025 though 0401 
Several compounds (see OVworksheet) had %R < QC acceptance criteria (75 -125%) but> 
40%. Using professional judgment, no data will be qualified. 

PCB - Batch 197833 (Sample 66197-007) 

Only 500ml of sample was used for the MSIMSO (DF=2X). II is not known what affect this will 
have on the extraction procedure; no data will be qualified. 

HE - Batch 203606 
No MSIMSD was extracted with this batch. The sample had already been spiked in Balch # 
198044 and all the %Rs were in criteria. No data will be qualified. 

HE - Batch 198171 
No MS/MSD was extracted with this batch. An LCS/LCSD was extracted and met all QC 
acceptance criteria for accuracy and precision. No data will be qualified. 

Laboratory Control Samples ILCS/LCSD) Ana!y!1a 

All Analysis: The LCS/LCSO acceptance criteria were met except as mentioned above in the 
summary section and as follows: 

YQQ - Soils and Waters 
It should be noted that no compound was associated with internal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 

SYOC - Soils and Waters 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

HE - Batch 198044 
The LCS had a %R slightly < QC acceptance criteria (79-123%) for 4-amino-2,6-
dinitrotoluene (74%). The MSIMSO %R was in criteria, and using professional judgment, no 
data will be qualified. 

Detection limits/Dilutions 

All Analysis: All detection limits were properly reported. Samples were not diluted. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

PCB: All confirmation acceptance criteria were met. 



~: The sample results were non-detect and therefore no confirmation analysis was required. 

OtherQC 

VOC: A trip blank. equipment blank and a field dup were submitted on the ARCOC. There are no 
"required" criteria for assessing a field dup. It should be noted that vinyl acetate is on the TAL for 
soils but not for waters. 

SVOC. PCB and HE: An equipment blank and a field dup were submitted on the ARCOC. There are 
no "required" criteria for asseSSing a field dup. No field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specifiC issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

~ 
Albuquerque, NM 87123 
Phone: 505-2~5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 14,2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: OSS soil sampling 
ARCOC 605652, -53, -54, -56 
GEL SOG # 66189, 66195,66197 ProjectfTask No. 7223.02.03.02 

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

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross AlphalBeta). No problems were identified with the data package that 
resulted in the qualification of data. 

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

Holdins TimeS/Preservation 

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

Calibration 

All Analyses: The case narrative stated the instruments used were properly calibrated. 

Blanks 

No target anaJytes were detected in the method blank or equipment blank at 
concentrations> the associated MOAs. 

Matrix Spike (MSI Analysis 

The MS/MSD analyses met all QC acceptance criteria with the following exception: 



Batch # 198970 Sample 66197-012 
It should be noted that thasample used for the MS/MSO was of similar matrix 
from SNL SOG 65919 .. 

Laboratory Control Sample (LCS) Analys" 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria with the following exception: 

Batch # 198970 Sample 66197-012 
It should be noted that the sample used for the replicate was of similar matrix 
from SNL SOG 65919. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

An equipment blank and a field duplicate was submitted on the ARCOC. There are 
however, no "required" data validatidn procedures for assessing a field duplicate. 
No field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
JQft1ph'j ProjectfTask #: 7Jd3. 0).. 03 0';' # of Samples: IY J , /dl .t-'!Blrix: SOil Ij ~<le<JUJ SitelProject: O..sJ Jail 

ARlCOC #: 6 0 Sb ,.. .,) 
, • I 9~ - 00/ -fl)ru 00"'-

- f;:<; - Sly - ,., Laboratory Sample IDs: (, (, 18 9· 00 ( -fl,ru - a,dM 0 ~T 
/ I 

Laboratory: C k).. 

LaboratoryReport#: "-flJll, (, (, I 9 2 (.1170) 
H197'OOI -#)rv - 0/';;' 

QC Element Organics 

VOC SVOC PCB 

I. Holding TimesIPreservation v v -/ 

2. Calibrations ~I~ v' 

3. Method Blank, v_ [~ ./ 

4. MSIMSD v L1~ v' 

5. Laboratory Control Samples >'" IYM v' 

6. Replicates 

Analysis 

HPLC 
.iliID. 

~ 
ICP/AES 

v 
v I V 
if ~~" 

r ' I~I V 

I~I v" 
"J~ 

Inorganlcs 

GFAAI 1 CVAA 
.AA CH!<) 

/I'Ll I V 

./ 
IUJ,J, 133 

V 

./ 

/ 

/Ictx~ 
RAD Other 

CN CIvr-oIwv. 

V- I/' ~tN7+1- i 

V V V 

v' i/" v 

V V v 

~A V I v 

V vi V 

7. Surrogates v' 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Re<:overies 

13. Other QC 

I - Ilstirnated 
U Not Detected 
UI Not DeIected, Estimated 
R ~ Unuaable 

V- v' .0 

{ . y. i. 
... "c...... .~ .... ___ ......... _ ........ v 

ri~.~.J.B~·":':'I/.·:':1 ( 1.·.L~r .... 
I,·.·· ···.·· .. ·rL.·:&:I.~>{;,I{"·.····;I .; L~ __ .. _r·· ;"·;']::":,7:.;}, ......... . 
L~;.Ti·~.j·,:ii,~\·;,,-IC·';'·Mj· ...•......... { .. :t ••. ";1<", :1 «4 

1. 78 £i!.·1 OUP. l D u~ I DiJ P I.llUP L I'WP k"'B k. ()IIP IW .. P I i'J1/,# 
lJUP .. ,k8 ,. RfS £15 fiB __ . ·Jr J 83 INS _ IU5 6<75 

LT 
Check (.,') Acceptable 
Shaded Cells : Not Appliatble (also "NA") 
NP Not Provided /)I / 

Other: Reviewed By: f/L/~ Date: 11.!l:' Od. 
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Holding Time and Preservation 
SitelProject: Djj _ jo,i Ja.ryi:;AJlJCOC#: t,OSC.SJ} -SS, -S);j -Sb LaboratorySampleIDs: (,"189 - 00/ -/f.(jJ 0,,0 

Laboratory: ~I<'" Laboratory Report #: U,189 "(,19~ 66/92 6"/9~ - COl f -00d> 
U . . ), 

# ofSamoles: 'i)1J/~ II /.:J Matrix: Jot! t l'hO ""/97 '--12QL 7/'1'<.1 - OM --_.,--

AnalytlClI Holding Tlma- OIly_ Holding P ..... rvatlon Pl'8IIIHYation 
Sample 10 Tlme_ Comments Method Criteria Exceeded Critarla OefIclimcy 

(,r,,/9~ - (JO).-RJ; Ji,J ·8#", 8S3( /.'1 cla<,(.l /,ycl~/J ,y4 1V,rl VJ /lr 

blo/97- 010 IILJ-R-'lb 7/9bf'f olJy Aou" 0I..7;"ou~ IV;:; Nq tJJ 1-1 r 

'7 CV< HI 
L- -_. 

Review«lBy: VCJUM.-' Date: //-I/,Ool. 

IH3 



IV j # I of J JoJ/i 

Volatile Organics (SW 846 Method 8260) Page 1 of2 

SitelProjod: 0.).) J 01/ S(JfrJP'J ARlCOC #: I, 0 S ,,:;;;., - '5, - 5", -$ # of Samples: .);. __ Matrix: __ -,J:.:O:::.I:.:ls~ ______ _ 
Loborotor)': a"" Loborawry Report #: to; e 9 & '- 19 S- ~ Sample IDs: H 189, ,,01 Hi rv - 0<0 .. /9.- - DDI 

< D, • ". ) , , _ ( H In, LT' e 
Methods: vw- oH~ 0«.0,", BIlt<h#s, /97'13.J 001 Mtu - a~o 1 ,--, /979/.", ( :~~~') 

r 1 1'1 1 1 CaDb, =- CCV .1.191 HI97 -001 !"'" -00'-

RF R' %0 "'- LCS LCSI LCS loIS MSO loIS :: ~(p, Trip IISI CAS' I Tl"'ln. Name 

l'D ...... -

178-9J..3 :z..~ (MIX) 
101 

2 1 """ 
2'-"" " 

IOS-I~1 liMmJ6' 

-.. 

~I!~~' ~ 
cWot ...... 

\00-41- 'I""""'" 

C RF 
L LL 

~ 
IV/OOI Iv' 

(for 
10,10 

Coi17 
i10 

1.7 

~ <2O'M Blk. RPO RPO RJ'Ii Blanks Blank. 
. .11;>0' .. IO.99~ ,;20%,l. 1 1- I" I .. I • I .. .::>'e .. 1.S<p. ,L_ ~ 

tv' J 1/ v \/ kr 0/ V «;t ,/ -;7 ~ 

1\/ I ,/ 

/ 

./1 v ,/ 1/1\/ vt /' -Lo 

-v 

V':;h7v-

byl ... ohloridc (l0xhllt) ..70,/ 
.hL 
~ '--1.!Q( 

~ 

rFl,,..,,J.6 !fricWar.!p! 
. ~~ "'1-4 \W)tdllorib 

CommeDIS: Vi n '1 / !It e.toJ(, 
(JOI!J only) 

NOtes:, 

17Ji f&JL& 1.[,Ql- OOlf 

v (7;/ft/ vll7./ 

'Reviewed By: rX.J W- - Date: 11.07. Oil 
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Volatile Organics Page 2 of2 
SitolProject: __ ~ ____ ~ ARfCOC #:~_6_0§_b.S ill -S~ ) - Sy I -Sb Batd! #s: ___________________ _ 

Laboratory; _______ _ Laboratory Report #: _______ _ Matrix: ------# of Samples: ______ _ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 
IS 1 IS 1 IS 2 152 153 153 
Area RT area RT area RT 

------~~ 
~-

".. 

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

v 

~ 
~ ---------

---~ ~ 
r 

~ 
~ 

SMC I: 4-Bromofluorobcnzcno IS I: FJuorobenzen. Comments: 8a.J.(A #- I 9 7 9~ I{ P~!PJD ~~/.3 .yo. JD~ 
SMC 2: Dlbromofiuoromctblllle IS 2: Chorobenzone-dS 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 

CWJ eoJGl-., 19793.J L IJ· 03 .s~ / -/0 

OJ. .}1.;,3 .II> /I -''2.0 

3. 8·01 N() JA I.<J/MJ 0 
b bjervut ~ ~ 1q16f'1<#. 

B-19 
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!/J 1/ d 6J cf. wv</ 

Volatile Organics (SW 846 Method 8260) Page 1 of 2 
SitelProject: 0'" SOil JIAMPI'JARlCOC#: b Q'\b rJ, -S" s, -Sly, -a, #ofSamples: ~ Matri,,_---.::I+?=v:::"'~":::J ______ _ 

Laboratory: ykJ. Laboratory Report#: ("(,, /9 7 Laboratory Sample In.: b~ I Q 7 - 00/ -fAr" - oor 
Methods: JW - 8lfb 8db0t3 Batch #8: 19 901>'1 

liS I CAU Name 

!.2~ 
"'" l~ 

".IOI!di--
540-59'" 
73·87·' 

78-93-3 l~-t.nu:.A.J "...-
1Ii)..7,S-S 
591·78-<1 2 hexlQOQt 

108·10-1 
4-<nctby1 
IMlBK) 

II Il .... ~'" ~ 
II .. "B bromodiCiil 

j:2 -9 bt.............aJ . 
!.() --'1 . .. trtn+l tH_ 

: 

2 I_I .. 
I 7!-09-
2 1()()..42· 
2 127·18-4 

!Q..8-8H '''luenc(10xhlk) 

'0· 
133 
r 

1-

_ ~l-r /,J.- PI 
CommeD.u: 

IT I Calli>. ~~ CCV I I I FIokI C Min. Intercept RF R' %0 Method LCS LCSO LCS MS MSD MS Dup.1 Equip. 
L RF <20% I Blks RPD RPD RPD Blanks 

>.05 0.99 20% I 
0.10 V V V V 11'11 
0.30 r 
0.10 ...)....)....)....). -\J 

\/ I v' ./ 

~ vlvl/ '\ 

10.10 '\ 
[\; 

~ 

vi vi \/ 
om 1\ 

~ -v L 

If' 

v 

Trip 
Blanks 

~ 

Note.: Shaded roM are RCRA compoUDds. 
Reviewed By: d.j~ Date: 11·07.0," 
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Volatile Organics Page 2 of2 
-57., 

Sit<iProject: ARJCOC #: b 0 S b :;01 - S 1 -SiJ Batch #s: ___________________ _ 
I } ry -

Laboratory; Laboratory R<port #: # of Samples: _____ _ Mmrix: __________ _ 

Surrogate Recovery and Internal Stendard Outliers (SW 846 Method 8260) 

Sample SMC1 SMC2 SMC3 
IS 1 IS 1 152 
Area RT area 

/1'1 C6Tf.el1t 

---------
v 

~ 

--~ 
..-----~ 

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

v 

------------
. .-------------- - - - -----

SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethaoe 
SMC 3: Toluene-d8 

IS 1: Fluorobenzene Comments: 
IS 2: Cborobeozen .. dS 
IS 3: 1,4-Dichlorobenzene-d4 

.5W>?,.,,~ f5~ / q 7 91.J. 

/979." 

'~I 89 - 001 #in; o~o .Joil 

",,19, • 001 0011 

1990." Go" I 9 7 iJD I . ;'-8 A-I/ --- •.. 

00 J. il!, :fw 

()O3 T8 "" 
00'( Trs JA 

····lFW· 
iJo~ 713 Ut 

ill 

;<8 

·.'89 - lUI -Mrv· ()o1 

f.(./89 -DOg IA", - DIS 

, .189 ~ 011. TAr!') - ow 

152 IS 3 
RT area 

-------

-------
~ 

_. - _. 

NO 

NO 

,yO 

701 J. 

6,,19J- - 001 

IS 3 
RT 

~ 

ND 



Com 

irJJ lof at SOIIJ 

. Semivolatile Organics (SW 846 Method 8270) Page 100 
DS) SOl! JM-o,r!"t ARJCOC#: WO).!;', -'[J, .. ,PI, -~ LaboratorySampleID" h~/e9' 0011 liv,; 

Labonuory: C R)' Laoora'<HyReport#: 10& 189 b~ I if:) @fo<"9r • ~O~.:..J. ___ .......,...--___ _ 

Methods: SUJ·/jJfI". 8.170(. (·,,-oNO) !'-~'\i;J .~~ 
# of Samples: .2lL Matrix: 60lJJ Balch#s: 1971jUj ,6J.4 /99/,)1 

SitelProject: -0,. 

19801/,-.. - .e c'c,~ 

Callb .;sF'>'1 r.~/rn 

T Callb, . ccv Field 001- C& tCl C Min RF RSOJ %0 Method I.CS MS equip. Field 
IS BNA CAS. NAME • Intercapt R' LCS Lcn MS MSO O~p. %ll L RF Blank. IWO RPO Blanks Blanks ~ 

<200/0 ~~m.~ 
RPO 

/ ; 1 ",~, ~ I 01 J (7) (J) (J') ..L "''' II ~,J .~- @ 
D 

2 aN 120-82·1 1,2.4.Ttlohl","""""", 0.20 ,;'0 V v v V v v ./ i,/ .. 6. V V- IVIl ./ ~ 
1 BN 9'·'0·1 IJ-Didlloro~ 0.40 !It~ 
1 BN 541 ... 73·1 I,J·DidIlo __ 0.'" 

1 BN 106-16-7 1.+Dicblorobaa:coe {L'iO V- v- II' V 181.' v' .. 61 
3 A 9s-9!-1 1,4""T_~1 OlO ,/ V V of ,7 !l.. lot ilL " 
) A 8&.06-2 2,4,6·T~ 0,20 V V V- a /1. Mt. S1 0-_.1<1 
1 A 120-8J.2 2,4-DldIlon>p/lCoI 0.20 

2 A 10,<>7·9 ~"Din>:IhyIp/>ilD 0,20 - '/1>.". 
3 A "·2.·' 2,4-dini1ropbmo1 O.(}I Jj J VJ} I ~ ~ L 
J SN 12\.1") ),+-Dmi<roto ...... 0.,0 ~I .I ,; / V- v' V B. IL V ,I 

3 ON 606-2M 2,6-DulitrotolueM 0,,0 

llN 91.".7 l-Chlorootpllthol ... 0.80 

\ A 9,.$7" ~ O.SO , v' v' if ./ ,/1/ /. II 8, 
ON 91-.17<> ~ 0,40 

1 A 91-41-7 )-MctlIyIpiIeI>oI (-) 0.70 t/ V V- I{/. ..L~ 0--'" ,Lq 
3 BN 88-7"- Hlitroonlline 0,01 -./ 
2 A 11-75., 1.Nitn>pIImoI 0,10 II oJ ,~: , BN 91-94·1 3,J'.[)idl1on>ben2idine 0.01 I 
J BN ~l 3·NittM.niJino om rI .;~ 
4 A S34-Sl·1 4,6·Dm!Iro-2-mdbylph<nol 0.01 .I J. j X 

BN 101-.11-3 "~l-fI1ouYle1ho: 0.10 I , I 
3 BN 7005-72.) 4-Ch1mopbooy1-pbonyk<bo< 0.40 II , .. ~ 
2 A 59-50-7 4-Chlo,.,.3-md!>yJphmol 0,20 v' V v Ii. 18 1.L...i [,(..1; 

aN 106-47-3 ~hl_ 0.01 fi" 
I A 10644.' 4-Motltylphalol (1""""'1) 0.60 I v' 

_.'. 1 .J.N . ,,'--'-' -_ .. "'" .. ~ -_ ...... -TS - --) v .:';; v ~v H")' ..... , l.III$'_ 
r.J II , , - - I sm. 

Reviewed By: VV" ~ Date: /1 06'4,1 .. ...-

'* mSD 8 
SA "ol - J. (<Kd. J'f) 

"", m~1) " 

Sq J7-¥O 

J. t'lIQ( 
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'r./ S I 0 I- cl io/}s 

5amivolatlle Organics Page 2 of3 
Site!Projca: ARlCOC #: "oS I.S 01, - S" 3, - Cit - Sb BOlch ~s: ____________________ _ 

Laborstl "'J' LsborotoJy Report #: .____ # of Samples' Matrix I"'I~IIA; 

Callb. 
Callb. 

CCV T RSDI Flel<l 
IBNA CAS II NAME C Min. Intercept RF R' %D Method 

~CS Les. ~C5 MS MSD 
illS 

Dup. 
Equip. Field CJ/v' C(;{ 

~ RF Blank .. FIP6 RPD Blanks Blanks c/o 1) '/0 
<:20%1 

~ii i\ 01 1 
RPD 

'>,0$ 
0.99 } Ol a 3 J J I 3 (.5) bQ} 

rnl loo.ol-6 4-NitroIniliM 0.01 v ./ v / ,/ ("{A / V 

3 ... 100-02-7 <-N itropbenol 0.01 iV- v ./ V • ,/ v c/l'J!. - toc~ 

3BN 13-32-9 - 0.90 v v v ,/ v v' v' 10 ... ,/ 
3 ON lO8-9<i-8 ~phtlryI ... 0.90 

4 ON 120-t2-7 """"'- 0.10 

ON S6-S1·; II'-':.~ 0.80 

• ON lO-12-8 _"JI>Y=e 0.70 

ON 20'-99-2 1leIIzo(b)a_ 0.10 1,-

8N 191-24-2 ~)p<ryl ... 0.10 Ij .<¥' 
6 8N 207-<)8-9 _k)Jlu<nl!lba>o 0,10 

8N 111-91-1 bU(l-Chlorootboxy)molhlno 0.30 

( ON (liM .. bU(2"""",,-I)o<bo< 0.70 -S~·'" 
1 8N OL.jj1-1 bis(2<bl"",;.,pvpyI)o<bo< O,(H V 

111-41·7 biJ(2-Elllylbcxyl)pl>tlWoto 0.01 fL -L IbII.1 ~ 
, BN " ..... 7 BlIl)'ihwyIpb!baIa<o 0,01 V- L 

BN !6-74-8 CoIbomI. 0.01 . ~~ 
IBN 11&.()1-9 a.y.... 0.10 .'C0 • I' 
6 8N 3·7()'J llib,n>(a.h)on1hrneoo 0,"" l~ I ,/ 
3 ON 132~ llibtmDIbnn 0.80 

] 8N ~l Oicdlylpblhalate 0.01 

1 BN 1l1-H-] Da1IIylpblhal ... 0.01 

aN $4-74-2 llHl-botylpb!ha1'" 0.01 

6 ON 17-84-<) llH>«tylpblhala .. 0.01 

4 aN 206-44-0 FI_ 0,60 

J BN 8tj..7).o7 Fi"""", 0.90 1:1 
4 ON 118·74--1 - 0.10 V V v'· ... 11 kL H ",-II 
2 ON 87-68-l -- 0.01 V v v ~ 'I. ~I 31 v' • 

lIN 77-47-4 R~~ 0,01 / ./ J ,1) 

1 BN 67-72-1 H._ 0.)0 I JL V V Y .... ,. i>l hI' " 
Comments: 

B·21 



)JJ / Df J J(fIk 

Semlvolatlle Organlca Page 3 of3 
SitelProject: _______ _ ARlCOC#: ~ or 10 sCi. - s:?, -Sit - Sio Batch #s: ____ _ 

J i j 

!.aboral«)" Laborat<>ry Report # #ofSomol, ~. Ma!:r' rv~I"". 

Callb. Callb. 
CCV CCri C(;Y RSDI Field Min. RF 'kD Method LCS LCS MS Equip. Field IS BNA CAS/! NAME Tel 

RF 
Intercept R' Blank, LCS • RPB MS MSD RPD Dup. Blanks Blank. %D (f/o j) 

RPD 
::-,05 <20% 'I.!l ~~Q I} .l. 1 3U oJ 3 1 0.99 f' I ol 3 1 11 3-

6 BN 193-39-5 lDd<no( l),3-odJpyrenc i/ 0,50 ~ .;,( / ,/ V ..L~ / / 
2 ON 7&-~9-1 1"'JIl>O!OO' 0.40 

ON 91·2{)., No.)i:rthalene 0.70 

2 ON 98·95·3 NKrobenz= 0.20 V y" V kl-.If <,s;3 Ii ~ f .JJ. 

4 BN 8 .. 30-6 N-Nitrooodipbenylamine 
0.01 V [n 

I BN 621-64-7 N·Nitzooo.<li'iJ'opyJam;nc /0.50 'v' V v .,. ~ L. '!; 
4 A 87-86.5 _"""""""I OJ)!! [;L ,/ v v Iv ,q Ii v' V 10 
4 BN 85.01-8 - 0.70 

I A 101·9,·2 PIIa>OI 0.80 Iv' y" v Iv ,( \I V q 

5 ON 129-00-0 I'J=o 0,60 IL ,,-,t 1,/ V v IV Ii. 1.1 v hi I b 
10 I·P.\ew I c1<u"'- ./ I . .I 

----- - --- -- - -- '-- ---_. - . - '-

~rrOft,te Kecove rv UlIIII,r. (j) 

130Jd.. 
/98JJ " 

Sample 

I li<tqt· I>H 

SMC1 

III 

SMC2 SMC3 SMC4 

17 16 III 

_ Comments: 197857 lYle I,'>' bic).lolOW<~ 70~ L..e;... 
...1 CAL: ZIVIM,o~ J/~ .~'" '""\ @) ~V . .<:+' ~ A .. o.2.l -()J.3 

SMC5 SMC& SMCT SMCB 

II JJ. "'/I "'<'/ '>0. l.1Z~ 

tJo~ 

u(Uu£) Ie.- 'It M 

SMC I; NIIn>~ (BI<) 
SMC 4: Pboool~ (A) 

0 

SMC 7: 2.2~1-d4 (A) 

SlIIIpIe 1$1_ 1I1-1'1T 

/,,1 "". 1M)" 

IS.;~lO(BN) 

1\':\ [z, II ~/1'I1~p)w,,1A.. J7-ijO 
~ ~ mcJ"rl '1/' OI"'~ ".., mJ 

r" (, '''No.. - ,.; 1. J Ii 
UJ ~. 

"<>{ "-{,L/or-..o ..r"""u-<.,J; U J !l ~ 
Ii(;( a.No u.e.J~..j, ( ~c.!. I 

SMC 2: 2-Fluon>bipIIooyl (BN) 
SMC 5; 2·F1.oroph<oo1 (A) 

fY"J..rD 8 ft A1..1DJy cw q.o { q . .22. 1/03 
SMC):p-Tczpbcuyki14(BN) (IJ.{l¥..f '''.0")') " I~.SO 11'/2 9b; 

SMC 6; 2 •• p.Tribromopb<nol (A) @ I ~ q 4 J) lijo W / IV.J tJ ) f<I' P ~ 
SMC f: 1,2-~(B1<) 

Internal Standard Outliers 

I$Z_ 182m ISS- III-I'IT IS""'''' IS4-RT 

IS " cmy-.t12 (BI<) IS6'~~12(RN) 

MJOe cw /.l·.N, (/ 13·r. 9!o~ 

181 ...... 1$ S-RT Is ...... l$loftT 

, 1980110 : 11 1/ MJ i- 4/1 O'D -f. 
J...,<. .1 w o.c ~ 

M.J 0 8 04/<.1., (]) Ol..H,ho P ~ 198')'}J _ 411 NO 
p? 1.',-, 
blJ .~ ~l 
J~ 

8·22 /k.. ~ """
(LIM; Iwul..- To 

.qg .. 

,I.(,J 

-Wo. 

jCJ .... , A/I J ~ 

""<1r. 

M S j,,/It,/ (SA O!;OJ" 
p",-) 
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Semivolatlle Organics (SW 846 Method 8270) Page 1 of 3 
SitelProject: D JJ 00" SIJ.J&f''j ARJCOC #: "Q;)6 S:,J, - ,;3, -:;'1, -Sl, Laboratory Sample IIJg: "(,, I q 7 - 0"" (oe) 
Labotatory: (I ,;; ), !AhonIrory Report #: (" b I 9 7 
Methods: 010 - SNb tfJ7DG 

# of Samples: ) Mattix' ... . ". bJC1JU" Batcl1 #, .... .. , ...... " ... 197H3 

Callb. Callb. CCV T RID! Field 
IS BNA. CAS jI NAME C Min • latercept RF R' %D Method LeI Lese LCS MI MID MS Dup. Equip. Flold 

L RF Blank, RPD RPD Blank. Blank. 
<20%1 RPD 

>.O~ 
0.99 

20% 

~ BN 120-82-1 1.2 .... TridIlorobamnc 020 / / /' / v' Nit 
I BN 95·50-1 1,2.0i<hloroboo=e 0.40 \ 
I BN 3-11·73·1 I.]~D~ 0.60 

I BN 106-<6-7 1.4-~ 0.50 /' \ 
3 A 9l-9S-4 2,4,s-T tiolIl""'llllcool 0.20 v' \ 
3 A 11-%-2 2.4.6-T_pboool 0.20 V 
il A 120-83-2 2.4-Dicl!loropboDoI 020 i\ 
~ A 105..,7-9 2,4-l>Unotbytpboool 0.20 '\ 
1 A SI-ZS-S 2,~1 0.01 V .,j V \ 
3 BN 111-14-' ,.~ 0.20 V 1\ i 

3 aN 606-21).2 ll6-DinitrotolUCDC 0.20 '\ I 
3 BN 91-58-7 l-C_piIdI&lcDo 0.'0 

I A 93·57" l~ OJO /' \ 
1 BN 91·'706 2-M00t0y\utlhll>lkl>e 0.40 '\ 
I A 95-4'-7 2-M«11y1pbc11ol (<><f<OOI) 0.70 V 
3 BN 1a.7~ 2-N_iliao 0.01 \ 
2 A 18-7s-5 2-N~ 0.10 '\ 
5 aN 91·94-1 3,3'·0_ am 
3 BN 99-09-1 3.Nitroanil_ 0.01 '\,. 

A 53~1-1 4.6-0iJlilro.2-1OC11!y!pbo11DI 0,01 '\ 
BN 101-$5-3 4·B!OII>:IjJbooy_leIhor 0.10 \ 

3 BN 700H2·3 4-CbJorojIIICOyl.p.caylclba 0.40 

2 A 59·50-7 4-Chl .... 3-medJy1plleaol 0,20 V '\ , BN 106-47-3 4-Cbl...,..;tinc 0.01 '\ 
I A 106-44·5 ~(i><=>l) 0,60 \ 

CODI nents: "lIP - ~ue, v' Notal Shaded l'O'W1 tie RCRA COOIpDu .. .I· 

..... - ~ .. v 
Reviewed By: ti../u. !l 1...< Date: II. II. 02: 
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rJj Jo r cl ;flS 

Semlvofatife Organic. Page 2 of3 
SitelProjcct: _______ _ ARlCOC #: (, o~ 6 ~J;- ,.:! -SiJ, - n, . ; ----- BMch#s: ____________ ~ ____________ ___ 

Laboratory: Laboratory Report #. II ofS8II1ples' Matrix IHQUlA. 

Callb. 
e.llb. ecv T RSOI Fjeld 

IBNA CASj NAME C Min. Intercepl RF R' %0 Method LCS LCSD LCS MS MSO MS DUp. Equip. Field 
E L RF Blanks RPD RPD Blanks Blanks 

40%1 RPD 
~,OS 

0.99 20% 

3 BN 100-01-6 4-NifrQanilin~ 0.01 / --./ V \, r-i/\ 
lA 100-02-7 4-Nitro""",ol 0.01 V \ 
3 BN &3-32-9 

"""""""""" 
0.90 / \ 

3 BN 20!-96-8 .AQeDaphthylCIDC 0.90 

4 BN 120-12-7 - 0.70 \ 
5 BN '~"·3 8elm>(a)onlln=e 0.10 \ 
6 BN $0·3208 

_.)pymIe 0.70 -L ..L .,/ 1\ 
BN 205-99-2 1I=o(b)ll- 0.70 I I \ 
BN 191-24-2 _ •• h,i)pcrykDo 0.'0 J v / 1 +011 
BN 207-08-9 

llauD(It_ 
0.70 \ 1\ 

2 BN 111-91·1 bio(U_",)mothabo O.3G \ 
I ON 111-44-4 bio(2oChIoroo<byl_ 0.70 

'" I BN 08&-1 bj(M1 ... iJopropyI_ O.oI 

, BN 11741·7 bio(2.&hylb<Ocylll>/llllolote 0.01 V ./ / 1\ 
, BN " .. &-7 Bul)'lbalzylphlholalo om \ 

ON 16-7+i cmu.te O.Ol \ 
5 BN 21~1-9 Cbryscoc 0.70 

BN 3·70-3 Dibcm(a,h)onlln=e 0.40 ,/ V V 1:15 \ 
1 ON 132.04-9 Dib<>ro:>1luaa 0.10 / \ 
3 BN '_2 Diellly~" 0,01 \ 
3 ON m·1I-3 DimoIhylpbtlIal 0.01 1\ 
4 BN 34-74-2 OHI-butylpblhalalc 0.01 \ 
6 BN 17-J14-0 Di-o«tyIpb1balate 0.01 ./ v \ 
4 BN 2()6-4.k) .,- 0.60 \ 
1 BN 1~73-7 .,""""" 0.90 

4 BN 118·74-1 H_ 0.10 Iv' \ 
2 BN &7-68·3 Horxblorobutadimc 0.01 V \ 
3 BN 77-47-4 HexachI~lopeatadime a-Ol \ 
I ON 6,·)1·1 H.....dd<oooChaAo 0.30 

L... V(;r -

CommeDts: HI 
( 47- 9'101,,) 

B-21 



IS 

6 

2 

2 

2 

4 

\ 

4 

4 

1 

5 

No d.of,}. £13 

Semlvolatne OrganIcs Page 3 00 
SitclProject: _______ _ ARfCOC#: rOost"W0:':S -"4 -Sb 

) J 

B~ro#s: _________________________________________ _ 

tabornt"'l' ,. Laboratory Report # # ofS n V~ ......... v ....... M·· "''''01."" 

BNA 

BN 

BN 
BN 

BN 

BN 

sN 
A 

BN 
A 

BN 

CaUb. 
eallb. ccv 
RSDI 

CAS # NAME Tel Min. Intercept RF 
R' 

%0 Method LCS 
RF Blanks 

<20'';1 
>.05 0.99 20% 

193·39·5 lndeoo( 1.2.3-<dJpyrcoe I\. 0.50 ,/ v ~/ ,/ / 
78~S9·1 lsopborooe 0.40 

91·20·) lNopIrthal"" 0.70 

98·9~.3 Nj~ 0.20 ,/ 

86·30.0 
N-Nitrosodipben,ylamine O.oI 
'I) 

611.<;4·, N·Nitros<><ii-(>ropyllmloe 0.50 V 
87-86-5 F-.hl""","""" Q.QS ,/ 

85",1·8 l'hcIIulh=o 0.70 

108·95·1 l'borooI 0.&0 ,/ 

129'(){)'<) l'ym-e O.<i<l V 
1\ j f) IwvI J 0J-vf'1L 

f 

Surrog.t. Ree.ve", Outliers 

SMC11sMC8 sam~ ~MC2ISMC3ISMC4ISMC!lISMC6 

LI\! Toc/ . 

SMC 1: 2·FIuorobipbclly\ (llN) SMC 3: ... trpbeoyl-d14 (BN) 

Field LCS LCS MS MSO MS 
DUp. 0 RPD RPD 
RPD 

Nil 
'-.. 

'-
~ 

'-.. 
.~ 

'"'-. 
"' 

Comments: f,!NdJ~' 0'" 

/'W.a..uv1Y'Q u~ 

EqUip. Field 
Blank. Blank. 

"-.. 

'-
~. 

GIG S~ 

lCU/' AGJ, 
NO 

- "Of 

<. /OIMJ' 

"UJ 4 

J I" 

0,., Tilt.. 

/ 10"1, 

SMCI:N_(lJN) 
SMC4: Pboookl6(A) SM(; 5: 2·Fluoropbtoo! (A) SM(; 6: 2.4.6-Tn"bromop/lcnoi (A) 

~/<.- ;r-, 
1. e I (1J 1c.J.. :-Ji; 

SMC 7: 2·2-Cbloropbmol..>I (A) 

Sample 111_ 1&1-RT 

IN CJ tJTGC I't 

IS I: 1 .... Ditlllm'\:: d4 (liN) 
IS .: Pb=""-d1O (lJN) 

SMC 8: 1.2.o~ (BN) 

IDlern.1 Standard OulUe .. 

ISZ ..... IS z.RT IS 3_ 

IS2:N~ (lJN) 
IS S: C",-,ll (BN) 

1S3-11T !SWIM IS4-RT IS'-

ISJ'~lO(BN) 
IS 6: p"yl<oo-dll (BN) 

B·22 

II.-IIT 

,!{u !/tJ.J 0 i»"d /J"f7V.I.L 

~~ 

ilK.-

10' ..... ISloRT 
SJ:Jr; , 

1.u.J..v,(' 1.Ju(;<J"</"<.<.- . ~Q 1-eof,J/J 

~It/M.. "Yo "71<,p- ~ 
of pI'U../·{~ . If t> .. I; 

rV~k.: ~ ~. - Jla/<, /~ AGJ 

I'Mod-.. t..I/ ~;j ;(eA'ac.U'''''<I~. 



W.s /0/ .; J /) / I J 

PCBI (SW 846. - Method 8082) 
SiWProjcot: D~J JOII Jahl;/'1AIVCOC#: 4m?lIMl, -S~ -S"s-.sl. LaboralarySlmpl.IDs: {,6 1~'1 - OOi/ .)i,/U -010 

LabonIory. §.RJ.. LaboratayRepmIl: L1 <¥6 '~/1?9. ?~/9l b"liS" - QQc! 
> 

Metboda: S u) - 8il1o <508';; . . 0 ® 
# ofSlmpl .. : cV _ MaIrlx: J 0 / D~_.. Bold! Is: .! «(7 ess (~ ,J.I #w - 01;0 ) /978'" 7 (~(, 19,. 00<» 

--.-------~ .. _--- - - , --.~~ 

-,,'- ccv T COIl. Lei M8 '1OId 
CAS # Name C l-.,t RIOIR' 

M_ Lea Lee. RPO M8 MSD IV'D CI/fI. Equip. Flold' 
lID IIIonIoo Bllnloo 8Ionloo . 

L <20%10.99, I 20% ~ 1 J I " I 20'10 J ~ I .1 1/201 i;J"!?:r. 
1267+11-2 Atoclor-IOI6 rlPI- v' v' Iv"!- y' V .- NA v IY"! 
111()4..28-2 Aroclor-I221 ,. v .,- ...... 
1l14H6-S Arocl«-1232 v v b., 
SJ469.21-B ArocIor-l242 0/ V V V " 12672-2~ Aroclor-i248 V V v v 
tl097-@-i Arocl«-I2S4 V V Iv' v .- ~ 
tl096-82-5 Atocl"'" 1260 V V Iv' .-L v 0/ 11'- II' / v'- .,Lj f'\. 

",.- , 

... _" .. - -- - "-- . - -- ----

Sample 8MC SMCRT lamp/. SMC SMCRT 
%REC 

C_au:(3) c.w pr<-U.edl'1 J4 

-17 -;'0 1011. 1'-
\\1-' 

,rJ v 

---- C<lDllnDatlon 

Sample CAl. RPD > 21'10 lamp'- CAl, RPD > 2a% 

---~ 

----_. UV' = ---- L _____ --

Reviewod By: Allyg.: Daf<: //./ /. O~ 



h/J' clo/- d 
;:-,5 

J 

pces (SW 846.- Method 8082) 

Sit<ll'!Oje<t:£);.) SOli Jan"pJiJ AJlICOC #: 6 or .. s J.) -.r 3) ~.r'Iy) -"'LabcnIory Sample Ills: 6&/92 - 00 7 (u) 
I.abotaIo!y. G I< J.. LaboraI.ory Report #: (, ? I 9 Z 

MethOda: I, {,,), « ij" 6' 0 8 q, 

* ofSampl .. : / MaIrlx, MiJ{()L\.l Bot<h#t: L9 76'? ~ 
,_ .. _,_.", 

,.",." ,','- . 
T CoIl. ccv LCS MI FItIcI 

CAS# Name C lntot<:op( MD/II' MOUIod LCS LCIID RI'D MI MSD IIPD Dup. 
Equip. F_ 

\Ill JIlIn ... 
_ ... 

Bt ..... 
I. 1 20% ~20% IIJII) 

<20%/0.99 20% 

1:1674-11-2 Aroelor-IOI6 Nil v v v- IVA N"I 

1I1()4..28-l Aroelor-I211 v' \ "-
11141-16-5 ArocIor-I23l v \ L::-:,. 
53469-21.;9 AIoc1or-I242 v v ~ 
1:1672-29-6 AIoclOl'-I24a v v -"'.. 
11091-69-1 ArocIor-I234 v l- -" ~ 
11096-82-$ hoclOl'-1260 v .,/ v' .Y. v v .L. ~ 

- - - -- --_.,. - . ... ~ ~- --- --------- - --- --

SImple SMC IIMC RT Semple SMC SMORT C_aa: 
%REC %RI!C 

(,t., 197 - 007 /10 DCt!! 'VItti" 
IoU - /.lol 1% ) 

7JoQ. -' 
- - - --- - -_ ..• -- - - --- -- - ----

COdrmailoD 

SImple CAli RPD>UI' Sample CAS' RPD>UI' 

Nit 

...--

--- - - - -

Reviewod By: d 1&...01.., Date: /1. /( oa. 



High Explosives (SW 846 Method 8330) 

SitcIProject: DXJ Obi! Jrvnpl2} ARlCOC#: 60S6SJ, -s~ -PI, -Jb LabonuorySarnplelDs: (,(,/89 ___ · &01/ mer) . Qw C? 

Laboratory: 9FA. Laboratory Report #: H 189 H /9:[ 6b 190 - Ooa. @ 
) 

Method>: J tJ. 8"", d ,]sO ___ "'Vl'--____ -"'~"__ _________ _ 
#ofSwnples: ell Matrix; ~. ,JOI! Batch#s: 198PJ9 /990?,"'I X! 0103/.0" 

1 Curve CCV Mothod LCS U8 F~. Equip. ,... 
CM. NAME ,~It' %D _... LCS LCSI ~ liS MSD I RPD Dup. _... BIan .. 

I .99 01 / 20"/~ U·:' / ~ 20'10 / 01 1 '" 00/.. RPO U U 
2691-41~ HMX tV# v' ,. V "Iv' , -Vi V 1'14 
121.82-4 RDXI 
99-3S-4 1 3 5-Trinitrobenzene i [\ 
99.Q5~ 1 3-dinitrobenzcne 
98-95-3 Nilrob<nrl:ne • ,; 
479-45-8 Tc:tryI j. I 
113-96-7 2,4,6-trinitr<)t<)lu<ne I I 
3SSn·711-2 2-amfn0-46-dinitrotoluene 70-/"11 ( 1·1 M 
I94&SI~ 4-ornlno-l6-iinitrotol""", 110. '" , [., 
121-14-2 24-dinitrotofuene I 
606-20·2 2,6-<liaitto<oluene 
88-n·! 2-nitrotoluene 
99-99~ 4-nitrotoluene 
99~8.1 3·nitrotoluene I 
78-11·S PETN 

__ . __ . n A ,_ ....... 

r 
13 .. w-. : Z03bo,," 

Sample INC %RI!C IIMC RT Sample SNC %REC SNC RT Comme;rm- to ~ 19, -

! ® 
-<CJ L-T '(CS . 

Sa/v, ;198M4 7~1 UJ, II'" t ).j ",;/"",-, 
~W"'JO OQ 

-,J.I ->-040 U.Jj !i", P, 

4-'- Qr..11t\.o , .~!' mJ 

00';>' r>AcI 6vU\ UJ,;""T 1iI1. 

Conllrmatlon 
/3o..1<A: ;Q8039 ! ~ +':'I~'I';;-~-1 "" I'~-'HT 

SOlkfHo.-aquo •• toavemoD: /11 / / . ,... d 

"'1111, •••• 1.: [(P.Ig) x("""'cm", (.J ISGmpIovol. {mlj)x(l000mllll""))lDilutionF""" - •• 11 Reviewed By: ____ .1<,tA./!~:::::.~IA.£(.A....~~~ _____ _ Date: II. 1/ c:bt 

B-17 



hfj dOl- o! C/5 

High Explosives (SW 846 Method 8330) 

SiteIProject: O.jS JOII J/lft"IP'j ARfCOC#: 6oSbS"ol i -S"?, - 0\ -Sl, 

Laboratory: ~ ;; /... Laboratory Report #: " b 19 7 

Laboratory Sample IDs: (,10 /97 -00 8 

Methods: J W - 8,1{ 10 8 :J :]0 

# of Samples: / ------- 7 - -
vqlL 

Matrix: 4c i/U)Uu Batch #s: I '18 17 I 

, <:U"'. CCV = 1.08 Me 

__ 
equip. FIokI 

CAS. NAME , 1..- R' %D L08 L08D ~ MS MSD RPD Duo. Blllnks Blanks 
L .99 20% U 20% 1 20% RPD U U 

2691-41'() HMX NA' ./ 0/ / V V V Nit 
121-82-4 RDX 

, 
"-, 

99-35-4 1,3 S·Trinitrobenzene : 

99-65'() I 3-dinitrobem:ene "-
9S-95-3 Nitrobenzene "-
479-45·8 TelJYl IO.OBleS. .",,-
118-96-7 2 4 6-trinitrotoluene V "-
3SS72-7S-2 2-amin04.~nitrotoluene "-
1946·51'() 4-ami~2 6-din.itrotolucne ""-
121-14-2 2 4-dinitrotoluene 
606-2()"2 2.6-dinitroto1uene ""-
S8-72·2 2-nitroto1uene "-
99-99'() 4-nitrotolucne 
99.()S·l 3-nitrotoJuene "-
7S·ll·S PSTN ""-

"-

I SMC%REC I Sample ~ SMC %REC I SMCRT Sample SMCRT 

IN T f.L.iJ:t " 

Comments: NO M.J /N.J 0 1..<:0/ /..GJ () 1./ kAI 

AD Il/.l4VX) (IN.UJI.C>,., 

Cnnflrmation 

. Sampl.~ CAS. I RPD>25% I Sample CAS. I RPD>25% 

'. ltV r T«et 

SoUU-to-IqHOU COIIVCraiO.: rI / ( .... I 
mglkg-pglg: [(j1glg) x ( .... pIe ..... (g) lsunpI • ..,l (ml}) x (lOOlhnl 11 lil<r)] IDRutioo F'- • pgll Reviewed By: ___ -'{/1J::....:::::...:: ILN«...:..:::::.:::.... ______ _ Date: II. II. 0.;1 

B-17 



f.jj lot- 1 cSQti 

Inorganic Metals 
. -~I 

Site'Project: DJ; 00lJ Jamp}j ARlCOC #: q, Qrt, SOl) -5 $, -r~; n, Labonltory Sample JDs: ? {, 189 --{J&I lAeu - Qi./Q 

Laboratory: q,. A Laboratory Report #: (, ~ /8 9 LT 

Methods: Sw- lUll, .010 (IIP-A(~) 71-171 !/lQ) 

# of Samples: ,)0 Batch #s: 197"",," /114) /977/5 rLif) 
" V' 

Matrix: J ollJ 

CAS#! 
Analyte 

TAL 

3B • .- / 
744041-7& 
1014043-'01 v 
744Q-1Q-1C. 
7-..1-.ler ....L 

ICY 

...J<:. 

V' 

\/IV 

zv 

1743"-. 7'7tZ-4!4 .. - --rA; 

0Sb 
B'i1 

vlv 
V 
vlV 

CCY 

L 

v 

114/11. vQJt- ~ '4 

lea I cco 

~ 

Me\J'"od 
811ab 

->L 

'IL 

V I 11' __ 1 . ~o.:r 

V' 1/.38 JI~30 I v 

--,7 V 1/ v 
-v ./ ~ ~ 

.u.IA.lL1 z I ;?_[~.t11 v' 

LCS 

---l<::. 

V 

v 

JL. 
>L
V' 

L 

LCSD 

IVA-

\ 

\ 

LCSD 
RPD 

I \ 

-\ 

\ 

Notta: Sbadcd roM at; ReRA metals, SoIkll-.aqlleOU t<*VenJoD: ma/lqj:-llg1 g:- ({pgl g) J.: 

Comments: :LIP.q £.0 "-\( o/CrlcJ-N<.l 

/ J -, fOW-

Iv '01/, 

":J /~ "'.> tJ IL (>f loj 

QC Element 

MS 

..L 

v 

MSD 
MSD I RPD 

-.; 

R ... 
IlPD 

-L 

IV,! 

lCS Seri.1 
U DU.· 

"." 
->:::1\/ 

v 

\/ v ,/ 

Fl.", 
Da .. 
II£!! 
,/ 

....u:. 
v 

kl-Jq7-

01. 
Equip. 
~.", 

.~?, 

../ 
.-r 

.V . No" I V IVa I v J 

J:::. 
V 

v 

,O! 

~ & r~ ~ ~ 

Nil 

,,"1>1. {nlIl) x (1000 mJ 11 liter)) I 

I. qr 
-j _../ 

v 

"j I \/ 

'" JIg II 

meld 
BI .... 

" 

Reviewed By: c(; WJ.- Date: I/- IJ. _ 0 J. 

B-14 



N5 elMS SOil 

Inorganic Metals 
SitoiProject! DH Jo// IN>1PI~ ARlCOC#: !Oaf!,':;,", -,[~ -Sit] -,g, LaborotorySampleIDs: _.ah-""-"-1..L9"-f_-_~O,,,O,t.,,,-________ _ 

lAboratory: C.f.!. lAboratory Report #: !. I. I q,\ 

Methods: ,sW-8Hb 7H71 (~1'! ;'0(0 (£f.P-<lf-J) 

# ofSomples: ) Matrix: Jen ) Botch #s: ) 99 Ue. (/1'~ ) /99JJoI, (Jlb-M.J! 

_~rJl- OCElement 
<.n· CAS #I 

Analyte TAL I leV ccv I leB I eeB Method I LCS 
Bla ... LCSD LCSD I MS I MSo M5D Rep. lCS 

lU'I> lU'I> lIPD All 

Sertal Field 6~/97- G 
DUa~ !hop. J;;~ do. RPD 

v I V f V L v .. f if_l_ '.L...-l_v:' 

"" ~ ....!:: 
JL 
.lL 

..I::: 
v 

.J.::: 
V' 

L 
V 

..lL 

7 

V ! v-I V II: ,n~1I!~·o-m1 ,/ I v 

~ 

NoteS! S~ : mg/kS-",/g: (01,/g) lI.\"" 

Comment.!: IGP I'l ~ el)(.D IIJ 

6o,i pty> !.J -) SOw.. 

~l!J -7 jlL ('1./0) 
II '/ 

"c.. ~ SX DJ., ~:r, 83 1<8 Oe... ) S)( LG8/U.f!:, -\k.. 

\ 

N,. J 

~I-\ I ul~1 g I E I ;trl 
..!L 

.V" 

<L 

Ig} I, 

N't 

v_ Lftit L Y ,. V'" 

v 
rltr I-V 

.cL 

.J::!.L 
.JL 

--"'-

,/ 

•. (mI» x(l000 mill I",,)] I Dilation FoetOr ·"8 II 

Reviewed By: ri..J iAJ<-L. 

B·14 

No " OW' S'l ~ ) S1( tv., 

Fiold <g Q I 
R ..... xr~ 

I>' 

I-Imlf 

J, 1. £l~/.i., 

Date: II. 12 . OJ. 

1';;- II 



\0J :Sot.5 t.6 

Inorganic Metals 
Si,eIProject: DJ,) JOII JM<fJ0J ARlCOC#: bOS oS;), -C~]-S"I.t; 010 Laboratory Sample IDs: __ -"/',-,",-,1--,9,-,7c.:-,--,,,O-,-,II,--_~ ______ _ 
LaboI1llory: q I< J.. Laboratory Report #: ______ _ 

Mclhods. 5w - 84\0 \aoiD (lrP--J1U \ -1\.\.10 r Iftll 
\ , cj) 

(Ji.P) I Jill) .. or :::iamplcs: .. ) Matrix: 11 ¥-ILWUJ Batm #s: ;9QQ/oQ I 98'7J? 

CAS#! vql~ .>ol(\. MJi)L QCElement "'j It- . 

Analyte Method !£SD MSD R.p. ICS Serial Field ...... .... Id I.lL I<.S TAL ICV Ccv ICB CCB LCS LCSD MS MSD no._ Dop. Btaab: RPD RPD RPD All do. RPD 
BI .. ks Blaalt Y.~ xY 

7429-90-5 AI Nil IVA Nt! 
'444J...J9...l lb. v v ./ v / ·nOo"5 / I \ v / v ./ 1 \ I on I 
7440-41-7 Be .1 \ 
7440-4)-9 ca v' v v v ./ v' v IV" V NR \ 
7_70-2 Co \ -, 
7+411-41,,) Cr V l/ V V .""'- .00Q8.1 v \ V NLl V NR ·oo.C . O~~ 
7~"Co \ \ 
7440-50-8C. 
743949-6 Fe 
1439-95" MI \ 
743"96-5 Mo \ 
7~N' \ 
7440-09-7 K \ .<'i b!. 
7 ..... 2,...'" IL V v _1.03 .1.1. • 0008; / v Nt:} V ""4 . mal .00,>,. 
1440-23-5 Na \ \ ~ 
7440-<i2-2V 
7_Zn \ 

7~n-ln V v' ..v. I>" l.q5. • _>1!l.S~ ,." \ If'Ft "" IV \ ·009 ·OM. 
1181-oW-2 S. V V V V 15·11 v V IVIl /' !VA ·01> 
7_2'" '/ 1./ V v' / V \ V v V 

"''' "-
7441).3~Sb .'-.. 
7«0.21.0 TI 

\ 
, .... -9""'9. if ,/ V V / V .,/ V Nft 

1 CyanJde CN 

Note'l Shaded rows aroRCRArnctsls. SolJdl.to-aquolUl cl).vento .. ; mg/kg .. JL*' a 0 [(Pal g) x (sample InISS {gl I sample wI. {mJ)x (1000 ml/lirter)l/Oiluuon F'actor "" P&/I 

Comments: I. CP Il (..s I X 

IU'Il(,j Dul",,); .so I.~ (, I q c,f'f!-. Reviewed By; tXJ V,p.L Date: II. / J. 0", 

/is : Dv? tnJ bi,JJ8 uN)" 
8-14 

, 
':;-, e" 

if, 

• 0, 

U 

, 
J 
i 

1'1-
Wo 

. , 
, "3 

B$ 

8, 
°l" , 

I 
D 
Q I 



Genera' Chemiatry 
SitelProject: OJ::; .. JOli JaMpI'7AR1COC#; 1,05'059\ - S3, -ry -~ Laboratory Sample IDs: 0<018') - DOdI lAw - OYO 

I } ! 

Laboratory: 9 k" .. _ J..abor8tot)I Report #: (, '" I 8 Of b(plgr - QQ';> .. 
- -'. 

Methods: ,5(,)- 840 <10101'" (Terr) 7191,,'" (~~) , biG! 91 - 009 (f1$ ICN) 

Batch#s: Jr78;,3 1/ 1~81i.3 ) 7er1 )98oZ! Ii' 

~Io 1 q 1 -010 (lj!) 
((, 

# of Samples: CJ.I fj d Matrix: 0011, ¢ ,1;($ 19803!L :fv:r. -~, .. -. 
I 99')()1 J 19'7~~ 

&.KA --
199';;'01 
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..... ~ .... _ . .....-, --._-- ... - .. 
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b) SUrrogate data I'8JlClMd and met for aU organic 88/Ilple$ analyZed by B gaB X Decactl1orOphenol not wHhiI PCB ac:captano:e timitlI 
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4.0 Calibration and Validation Documentatlon 
-

Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided x 

b J Initial calibration provided x 

c) continuing calibration provided x 

d) Intemal standard performance data provided X 

e) Instrument run logs provided x 

4.2 GCJHPlC (8330 and 801Q and 8082) 

a) Infllal calibration provtded X 

b) conliluing calibrallon provided x 

C) Inetrument run logs provided X 

4.3 1n0rganie8 (metals) 

a) Initial caIlbnItion provided x 

b) continuing calibration provided X 

C) rcp rntarfa..nee cheek sample data provided X 

d) ICP seriIIl dUutIon proyided X 
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5.0 Problem Resolution 

Summarize the findings In the table below. List only sampleslfractions for which deficiencies have been noted. 

Semple/F!SCIion No. AnalySis ProbiemsICommentalResoIuIions 
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Based on the review, this data package is complete. Yes 8 
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Reviewed by: ljAv- Date: lQ/25tV2 

and date correc:Iion request was submilll!d: 10!25.W 

Closed by: Date: ____ _ 
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Lab Contact Edi. Kent 803-556-8171 Contrac\ #:_PO 21671 

Lab DssUnalion; GEL 5~~ A-f1J+<fIk1 A~rMu-rt._ 
SMO C_hof>e, Pam "ui.sanIlS05-ll44-3185 

Send RaporIlO SMO: W"ndy Palenclal505-844-3132 

Reference LOV(avallable at SMO\ 
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DSS SITE 1079: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1079. the Building 6643 Septic System, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area-Ilion federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The abandoned septic system consisted of a septic tank connected to a 
distribution box and a drainfield consisting of three 30-foot-long drain lines. Available 
information indicates that Building 6643 was constructed in 1989 (SNLlNM March 2003), and it 
is assumed that the septic system was also constructed at that time. By 1991, the septic 
system discharges were routed to the City of Albuquerque sanitary sewer system (Jones June 
1991). The old septic system line was disconnected and capped, and the system was 
abandoned in place concurrent with this change (Romero September 2003). 

Environmental concern about DSS Site 1079 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the southwest. The 
closest drainage lies south of the site and terminates in the playa just west of KAFB. No springs 
or perennial surface-water bodies are located within 3 miles of the site. Average annual rainfall 
in the SNLlNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 
inches (NOM 1990). Surface-water runoff in the vicinity of the site is minor because the 
surface is fiat or slopes gently to the southwest. Infiltration of precipitation is almost nonexistent 
as virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNLlNM March 1996). Most of the area immediately surrounding OSS Site 1079 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 

OSS Site 1079 lies at an average elevation of approximately 5,413 feet above mean sea level 
(SNUNM April 2003). The groundwater beneath the site occurs in unconfined conditions in 
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately 
487 feet below ground surface (bgs). Groundwater flow is thought to be west in this area 
(SNLlNM March 2002). The nearest groundwater monitoring wells are approximately 4,700 feet 
to 5,500 feet northwest of the site at the Mixed Waste Landfill. The nearest production well, 
KAFB-4 is northwest of the site, approximately 4.1 miles away. 

II. Data Quality Objectives 

The Data-Quality Objectives (OOOs) 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 LaboratoriesJNew Mexico" (SNL/NM October 
1999) and "Field Implementation Plan [FIP), Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNLlNM November 2001) identified the site-specific sample 
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locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DOOs outlined the quality assurance (OA)/quality control (OC) 
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 1079 was effluent discharged to the environment from the 
drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1079 Potential eoe 
Sampling Area Source 

Soil beneath the Effluent 
septic system discharged to the 
drainfield environment from 

the drainfield 

COC = Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 

Number of Sample 
Sampling Density 
Locations (samples/acre) 

3 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the drainfield 

The soil samples were collected at three locations across DSS Site 1079 with a Geoprobe ™ 
from two 3- or 4-foot-long sampling intervals at each boring location. Drainfleld sampling 
intervals started at 11 and 16 feet bgs in each of the three drainfield borings. The soil samples 
were collected in accordance with the procedures described in the SAP (SNLlNM October 
1999) and FIP (SNLlNM November 2001). Table 2 summarizes the types of confirmatory and 
OA/OC samples collected at the site and the laboratories that performed the analyses. 

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls (PCBs), 
Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium, cyanide, 
radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site 
laboratory (General Engineering Laboratories, Inc.) and the on-site Radiation Protection Sample 
Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and the data 
quality requirements from the SAP (SNLlNM October 1999) and FIP (SNLlNM November 2001). 
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i Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1079 

~ z Gamma 

~ RCRA Hexavalent Spectroscopy 

~ 
Sample Type voes SVOCs PCBs HE Metals Chromium Cyanide Radionuclides 

Confirmatory 6 6 6 6 6 6 6 6 

~ Duolicates 0 0 0 0 0 0 0 0 
EBs and TBs' 1 0 0 0 0 0 0 0 
Total Samples 7 6 6 6 6 6 6 6 
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD 

'TBs for vacs only. 
DSS ' Drain and Septic Systems. 
EB ' Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE ' High explosive(s). 
PCB ' Polychlorinated biphenyl. 
QAlQC ' Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 

'.' 
w 

RPSD ' Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
TB ' Trip blank. 
vac ' Volatile organic compound. 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1079 

Analytical 
Method" Data Qualitv Level GEL RPSD 

VOCs Defensible 6 None 
EPA Method 8260 
SVOCs Defensible 6 None 
EPA Method 8270 
PCBs Defensible 6 None 
EPA Method 8082 
HE Compounds Defensible 6 None 
EPA Method 8330 
RCRAmetals Defensible 6 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 6 None 
EPA Method 7196A 
Total Cyanide Defensible 6 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 6 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 6 None 
EPA Method 900.0 

Note: The number of samples does not include QJVQC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QJVQC = Quality assurance/quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan, The QNQC samples consisted of one 
trip blank (for VOCs only). No significant QNQC problems were identified in the QNQC 
sample. 

All of the soil sample results were verified/validated by SNLlNM according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNLlNM July 1994) or SNLlNM ER Project "Data Validation Procedure for Chemical 
and Radiochemical Data," AOP [Administrative Operating Procedure] 00-03 (SNLlNM 
December 1999). The data validation reports are presented in the associated DSS Site 1079 
request for a determination of Corrective Action Complete (CAG) 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 (SNLlNM July 1996). The 
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gamma spectroscopy results are presented in the CAC proposal. The reviews confirmed that 
the analytical data are defensible and therefore acceptable for use in the request for a 
determination of CAC without controls. Therefore, the DOOs have been fulfilled. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1079 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 DOOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual model 
for DSS Site 1079, which is presented in Section 4.0 of the associated request for a 
determination of CAC without controls. The quality of the data specifically used to determine 
the nature, migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1079 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1079. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1079 was deactivated in 1991 when Building 6643 was 
connected to an extension of the City of Albuquerque sanitary sewer system. The migration 
rate of COCs that may have been introduced into the subsurface via the septic system at this 
site was therefore dependent upon the volume of aqueous effluent discharged to the 
environment from this system when it was operational. Any migration of COCs from this site 
after use of the septic system was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1079. 

lilA Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at three locations beneath the 
effluent release area (drainfield) at the site to assess whether releases of effluent from the 
septic system caused any environmental contamination. 
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The soil samples were collected at sampling depths starting at 11 and 16 feet bgs in the 
drainfield area. Sampling intervals started at the depths at which effluent discharged from the 
drainfield drain lines would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMEO) regulators and has 
been used at numerous DSS-type sites at SNUNM. 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 

Sije history and characterization activities are used to identify potential COCs. The DSS 
Site 1079 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 coes across the site. Generally, COCs evaluated in this risk assessment include all 
detected organic and all inorganic and radiological COGs for which samples were analyzed. 
When the detection limit of an organic compound is too high (i.e., could possibly cause an 
adverse effect to human health or the environment), the compound is retained. Nondetected 
organic compounds not included in this assessment were determined to have detection limits 
low enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNL/NM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1079. All samples were collected from depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VIA discusses the resuHs presented in Tables 4 and 5. 

V. Fate and Transport 

The primary releases of COCs at DSS Site 1079 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6643 septic system. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these are considered to be of potential significance as 
transport mechanisms at this site. Because the septic system is no longer active, additional 

AlJ9.-04/WPlSNlQ4: r:s55S1.doc C-6 840857.03.01 09/10/04 3:25 PM 



i 
~ 

en z s 
~ 

~ 
b. g 

o .... 

~ 
~ 
8 

" ~ 
o 

2 
w 

" ~ 
:!! 

Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1079 with 

Comparison to the Associated SNLlNM Background Screening Value, BCF, and Log Kow 

I, Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal 10 Ihe 
Concentration Background Applicable SNUNM BCF 

Concentration Background (maximum Log Kow 

cae (all sa~:"I~S) 
Ima/k Imalkal" Screenina Value? aauaticl Ifor oraanic COC,l 

Inorganic 
Arsenic 3.15 4.4 Yes 44' 
Barium 180 214 Yes 170d 

Cadmium 0.0674 J 0.9 Yes 64' 
Chromium, total 8.68 15.9 Yes 16' 
Chromium VI 0.0277" 1 Yes 16G 

Cyanide 0.0511 J NC Unknown NC 
Lead 5.31 11.8 Yes 49' 
Mercury 0.0046 J ~0.1 Yes 5,500' 
Selenium 0.447 J ~1 Ye, 800' 
Silver 0.103 J ~1 Yes 0.5' 
Organic 

2-Butanone 0,00685 NA NA 19 

Fluorene 0,201 NA NA 2,239h 

Methvlene chloride 0,0024 J NA NA 59 

Note: Bold indicates the coes that exceed the background screening values and/or are bioaccumulators, 
8Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998, 
'Yanicak March 1997, 
dNeumann 1976, 
eparameter was not detected. Concentration listed is one-half the maximum detection limit. 
'Caliahan et al. 1979, 
'Howard 1990, 
hMicromedex, Inc_ 1998. 

BCF =:; Bioconcentration factor. 

COC =:; Constituent of concern. 

DSS = Drain and Septic Systems, 

mgikg 

NA 
NC 

= Milligram(s) per kilogram. 
= Not applicable, 
= Not calculated, 

-

-

-
-

-

-

-
-

-

0.299 

4.18h 

1259 

J ;: Estimated concentration. NMED :::;: New Mexico Environment Department. 
Kow ;: Odanol-water partition coefficient. SNUNM = Sandia National Laboratories/New Mexico, 
Log = Logarithm (base 10), ;: Information not available. 

Bloaccumulalor?b 
(BCF >40, 

Log Kow >4) 

Yes 
Yes 
Ve, 
No 
No 

Unknown 
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Yes 
Yes 
No 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1079 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNLlNM Background Applicable SNUNM 

(all samples) Activity Background BCF 
COC (pCi/g)a (pCi/g)b Screen in'! Value? (maximum aquatic) 

Cs-137 ND (0.0367) 0.079 Yes 
Th-232 0.71 1.01 Yes 
U-235 NO (0.217) 0.16 No 
U-238 

---- NO (0.708) 1.4 Yes 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aValue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Southwest Area Supergroup. 
oNMEO March 1998. 
<Whicker and Schultz 1982. 
"Saker and Sold at 1992. 
SCF " Bioconcentration factor. 
COC " Constituent of concern. 
DSS " Drain and Septic Systems. 
MDA " Minimum detectable activity. 
NO () " Not detected above the MDA, shown in parentheses. 
NO () " Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED " New Mexico Environment Department. 
pCi/g " Picocurie(s) per gram. 
SNUNM "Sandia National Laboratories/New Mexico. 
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infiltration of water is not expected. Infiltration of precipitation is essentially nonexistent at DSS 
Site 1079, as virtually all of the moisture either drains away from the site or evaporates. 
Because groundwater at this site is approximately 487 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COGs at DSS Site 1079 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to selena-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological GaGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological GOC (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 
COGs. 

The organic COGs at DSS Site 1079 are limited to 2-butanone, fluorene, and methylene 
chloride. Organic COCs may be degraded through photolysis, hydrolysis, and 
biotransformation. Photolysis requires light and therefore takes place in the air, at the ground 
surface, or in surface water. Hydrolysis includes chemical transformations in water and may 
occur in the soil solution. Biotransformation (i.e., transformation caused by plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the arid environment 
at this site. Because of the depth of the COCs in the soil, the loss of 2-butanone and methylene 
chloride through volatilization is expected to be minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1079. The 
COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COCs is 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 1079 

TransDort and Fate Mechanism Existence at Site Si!lnificance 
Wind Yes Low 
Surface runoff Yes Low 
Mirlration to oroundwater No None 
Food chain uatake Yes Low 
Transformation/dearadation Yes Low to moderate 

DSS = Drain and Septic Systems. 
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VI. 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: 

Step 1. Site data are described that provide information on the potential GaGs. 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 GOCs. 

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

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HID and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COG occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological 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. S ~e Data 

Section I of this risk assessment provides the site description and history for DSS Site 1079. 
Section II presents a comparison of results to DOOs. Section III discusses the nature, rate, and 
extent of contamination. 

VI.3 Step 2. Pathway Identification 

DSS Site 1079 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological GaGs and direct gamma 
exposure for the radiological GaGs. The inhalation pathway for both non radiological and 
radiological GaGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological GaGs as well. The dermal pathway is included for the 
nonradiological GaGs because of the potential for the receptor to be exposed to contaminated 

All9-04N\'P/SNL04:rs555i .doc G-10 840857.03.01 09/10/043:25 PM 



RISK ASSESSMENT FOR DSS SITE 1079 9/10/2004 

soil. No water pathways to the groundwater are considered, Depth to groundwater at DSS 
Site 1079 is approximately 487 feet bgs, No intake routes through plant. meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios, Figure 1 
shows the conceptual site model flow diagram for DSS Site 1079, 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation(dust) 
Dermal contact Direct gamma 

VIA Step 3, Background Screening Procedure 

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

VIA,l Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNLlNM 
maximum screening levels for this area, The SNlINM maximum background concentration was 
selected to provide the background screen in Table 4 and used to calculate risk attributable to 
background in Section VL6.2. Only the COCs that were detected above the corresponding 
SNLlNM 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 SNLlNM background screening levels, background 
values are subtracted from the individual maximum radionuciide 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, 

VIA2 Results 

Tables 4 and 5 show the DSS Site 1079 maximum COC concentrations that were compared to 
the SNLlNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, one consmuent (cyanide) does not have a 
quantified background screening concentration; therefore it is unknown whether this COC 
exceeds background, Three constituents are organic compounds that do not have 
corresponding background screening values, 
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For the radiological COCs. one constituent (U-235) has an MDA greater than its background 
screening level. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment and 
the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2003). the Health Effects Assessment Summary Tables (HEAST) (EPA 
1997a). the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000). and the EPA Region 6 electronic database (EPA 2002a). Dose 
conversion factors (DCFs) used in determining the excess TEDE values for radiological COCs 
for the individual pathways were the default values provided in the RESRAD computer code 
(Yu et al. 1993a) as developed in the following documents: 

VI.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11. Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation. Submersion. and Ingestion" (EPA 1988). 

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

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

Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization. including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use 
scenarios. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent H I and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS 
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Table 7 
Toxicological Parameter Valuea for DSS Site 1079 Nonradiological COCa 

RIDo RfDinh SFo SFinh 

COC _(m~/I\g-~ Confidencea (mg/kg-dl Confidencea (mg/kg-d)-' (mg/kg-d)"' 
Inorganic 

Cyanide 2E-2' M - I - - I -
Organic 
2-Sutanone 6E-1' L 2.9E-1 ' L - -
Fluorene 4E-2' L 4E-2e - - -
.Metl1yl~e...chl(>ride _ 6E-2' M 8.6E-1' - 7.5E-3' 1.BE-:!' 

- - - - - - .. 

'Confidence associate<! with II'I.IS (EPA 2003) database values. Confidence: L ~ low, M ~ medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

B2 ::;; ~robable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
o ~ Not classifiable as to human carcinogenicity. 

'Toxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED (December 2000). 
'Toxicological parameter values from EPA Region 6 (EPA 20028). 
'Toxicological parameter values from HEAST (EPA 1997a) . 
ABS " Gaslroinlestinal absorplion coefficient 
COC " Constiluenl of concern. 
DSS " Drain and Seplic Systems. 
EPA "U.S. Environmental Protection Agency. 
HEAST " Health Effects Assessment Summary Tables. 
IRIS " Integrated Risk Information System. 
mg/kg-d " Milligram(s) per kilogram-day 
(mg/kg-d)"' "Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfDo " Oral chronic reference dose. 
SFinh " Inhalation slope factor. 
SF 0 ~ Oral slope factor. 

" Information not available. 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1079 COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC (1fpCij 11/pCi) (g/pCi-yr) Cancer C lassb 

U-235 4.70E-ll 1.30E-OB 2.70E-07 A 

ayu et al. 1993a. 
"EPA weight-of-evidence classification system for carcinogenicity (EPA 19B9): 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. 
llpCi = One per picocurie. 
CDC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
glpCi-yr = Grarn(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SF;n" = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 

(EPA 1989), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). 

Although the designated land-use scenario for this sHe 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 1079 nonradiological COCs and an estimated 
excess cancer risk of 2E-8 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and I/olatile inhalation 
for nonradiological COCs. Table 10 shows no quantified HI or estimated excess cancer risk for 
the DSS Site 1079 associated background constituents under the designated industrial land-use 
scenario. 

For the radiological cae, 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 8.2E-3 miJlirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1079 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 9.4E-8. 
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Table 9 
Risk Assessment Values for DSS Site 1019 Nonradiological COCs 

Industrial land-Use Residential land-Use 
Maximum Scenarioa Scenario" 

Concentration Hazard Cancer Hazard Cancer 
coe (mg/kg) Index Risk Index Risk 

Inorganic 
Cyanide 0.0511 J 0.00 J - 0.00 -
Organic 
2-Butanone 0.00685 0.00 - 0.00 -
Fluorene 0.201 0.00 - 0.00 -
Methylene chloride 0.0024 J 0.00 2E-8 0.00 3E-8 

Total 0.00 I 2E-8 I 0.00 3E-8 

"EPA 1989. 
COC = Constituent of concem. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mglkg = Milligram(s} per kilogram. 

= Information not available. 

Table 10 
Risk Assessment Values for DSS Site 1019 Nonradiological Background Constituents 

Industrial land-Use Residential land-Use 
Background 5cenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
COC lmglkg) Index Risk Index Risk 

Cyanide NC - - - -

Total - - - J -

"EPA 1989. 
COC = Constituent of concem. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mglkg = Milligram(s} per kilogram. 
NC = Not calculated. 

= Information not available. 
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For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 3E-8 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Because of the nature of the local 
soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows no 
quantified HI or estimated excess cancer risk for the DSS Site 1079 associated background 
constituents under the residential land-use scenario. 

For the radiological COC, the incremental TEDE for the residential land-use scenario is 
2.1 E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNLlNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS Site 1079 for the residential land-use scenario is well below this 
guideline. Consequently, DSS Site 1079 is eligible for unrestricted radiological release as the 
residential land-use scenario results in an incremental TEDE of less than 75 mremlyr to the on
site receptor. The estimated excess cancer risk is 2.8E-7. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for persons 
exposed to both types of carcinogenic contaminants, as noted in OSWER Directive No. 9200.4-
18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental Response, 
Compensation, and Liability Act] Sites with Radioactive Contamination," (EPA 1997b). This 
summation is tabulated in Section V1.9, Summary. 

VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for the nonradiological COGs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the incremental 
estimated excess cancer risk is 1.56E-8 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 COG under the industrial land-use scenario, the incremental TEDE is 
8.2E-3 mremlyr, which is significantly lower than EPA's numerical guideline of 15 mremlyr. 
The incremental estimated excess cancer risk is 9.4E-8. 
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The calculated HI for the nonradiological GOCs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 3E-8. NMED 
gUidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental cancer risk is 3.32E-8 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological GOGs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
2.1 E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 2.8E-7. 

VI. 8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1079 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 (SNUNM October 1999) and FIP 
(SNLlNM November 2001). The DO as contained in these two documents are appropriate for 
use in risk screening assessments. The data from soil samples collected at effluent release 
points are representative of potential COC releases to the site. The analytical requirements and 
results satisfy the DOOs, and data quality was verified/validated in accordance with SNUNM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk screening assessment at DSS Site 1079. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected popUlations that 
were considered in performing the risk assessment analysis. Based upon the GaGs 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 GOG concentrations are used to provide conservative results. 

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2003), 
HEAST (EPA 1997a), EPA Region (EPA 2002a), and Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000). Where values are not 
provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000), Risk Assessment Information System (ORNL 2003), or the EPA regions (EPA 2002a, 
EPA 2002b, EPA 2002c). Because of the conservative nature of the RME approach, 
uncerta inties in toxicological values are not expected to change the conclusion from the risk 
assessment analysis. 

Risk assessment values for nonradiological GaGs are within the acceptable range for human 
heaHh under the industrial and residential land-use scenarios compared to established 
numerical guidance. 
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For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are below background 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

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

VI.9 Summary 

DSS Site 1079 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 idenlified 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 (O.OO) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (8earzi January 2001). The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 1.56E-8 for the industrial land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 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 3E-8. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (8earzi January 2001). The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 3.32E-8 for the residential land-use scenario. The 
incremental risk calculations indicate inSignificant risk to human health for the residential land
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less than EPA guidance values. The estimated TEDE is 8.2E-3 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding incremental estimated cancer risk value is 9.4E-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 2.1 E-2 mrem/yr with an 
associated risk of 2.8E-7. The guideline for this scenario is 75 mrem/yr (SNLlNM February 
1998). Therefore, DSS Site 1079 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11. 
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Table 11 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1079, Building 6643 Septic System Carcinogens 

DSS = Drain and Septic Systems. 

Risk 
1.5~ ~-B 

I Risk 
9.4E-B 
2.BE-7 

9/1012004 

Total Risk 
1.1E-7 
3.1E-7 

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

VII. Ecological Risk Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1079. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

VII.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 ecolog ieal exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. The scoping risk-management decision (Section VII.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

V11.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1079 are at depths of 5 feet bgs or greater. 
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are 
considered to be COPECs. 
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V11.2.2 Bioaccumulation 

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

V11.2.3 Fate and Transport Potential 

9/10/2004 

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 decay of the radiological COC also are expected to be of 
low significance. 

V11.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment was not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/l0/2004 

Sandia National Laboratories/New Mexico (SNLlNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLlNM Environmental Restoration (ER) Project snes. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLlNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLlNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNLlNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the snes and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specifIC SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et al. September 1996): Workbook: Future Use Management Area 1 (OOE et at. October 
1995); Workbook: Future Use Management Areas 3, 4. 6. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (oOE and USAF March 19961. At this time, 
all SNLfNM 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 SNLlNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNLlNM 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 SNLlNM SWMUs, there is currently no 
consumption of fish. shellfish, fruits, vegetables, meat. eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNLlNM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNLlNM 
SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
conSidered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological 
constituents only) soil onlv 

Dermal contact (non radiological 
constituents onlv) soil only 

Dermal contact (non radiological 
constituents onl;')50il only 

External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLlNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides, All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below, The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for Superfund" 
(RAGS): Volume 1 (EPA 1989,1991), These general equations also apply to calculating 
potential intakes for radionuclides. A more in-depth discussion of the equations used in 
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD 
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy 
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993). 
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff, EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models, 

Also shown are the default values SNLlNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed, Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2! or 
http://web.ead.anl.gov/resrad/documentsJ. 
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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 [TEDEJ [dose]) is similar for aU exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxictly Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1 ) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for aU of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic hea~h 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 lE-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. 

Soillnqestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 
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where: 

I, = Intake of contaminant from soil ingestion (milligrams [mgJ/kiiogram [kgJ-day) 
C, = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

C, *IR*EF*ED*(){;F or hEF) 
1 = -------'--"-'----'-"-=-

, BW*AT 

I, = Intake of contaminant from soil inhalation (mg/kg-day) 
C, = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3l/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C, * CF * SA * AF * ABS * EF * ED 
BW*AT 

Da = 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 (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

9/1012004 

A receptor can ingest water by drinking it or through using household water for cooking, An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED I = --,Wc-' ____ _ 

W BW*AT 

Iw = Intake of contaminant from water ingestion (mglkg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Llday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992), An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mgIL) 
K = volatilization factor (0,5 Llm3) 
IR, = Inhalation rate (ffil/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater, This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x10-5 and with a 
molecular weight of 200 gramslmole or less (EPA 1991), 

Tables 2 and 3 show the default parameter values suggested for use by SNLlNM 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. SNLlNM 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 

SNLlNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLlNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNLlNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions. All 
deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational I Residential 
General Exposure Parameters 

8.7 (4 hr/Wk for 
Exposure Frequency (day/yr) 25oa,b 52 wklvr la.b 350a .• 
Exposure Duration (yr) 253 ,b,c 3oa,b,e 3Oa,b,c 

70a,b,c 70 Adulta,b,e 70 Adulta,b,e 

Body Weight (kg) 15 Ch ilda,b,e 15 Childa,b,e 

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa,b 25,550a,b 25,550 a.b 
(= 70 yr x 365 daylyr) 

for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Child a,b 
100 Adulta,b 100 Adult a.b 

Inhalation Pathway 
15 Child" 10 Child" 

Inhalation Rate (m'/day) 20",b 30 Adult" 20 Adult" 
Volatilization Factor (m'/kQ) Chemical Specific Chemical Specific Chemical Soecific 
Particulate Emission Factor tm3/ko) 1.36E9" 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4' 2.4" 2.4a 

Inaestion Rate lIiler/day) 
Dermal Pathw~ 

0.2 Child" 0.2 Childa 

Skin Adherence Faclor (ma/cm2) 0.2' 0.07 Adult" 0,07 Adult" 
Exposed Surface Area for Soil/Dust 2,800 Child" 2,800 Chida 
(cm2/day) 3,300" 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). 
"Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991), 
eExposure 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 = Weekes). 
yr = Year{s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 dav/vr 4 hrlwk for 52 wkivr 
Exposure Duration (vr) 2&"b 30',' 
Body Weight (kg) 70 Adult"b YO Adult',b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/day<' 100 mg/day<' 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,. 10,950· 
Mass Loading for Inhalation g/m3 1,36E-5d I 1,36E-5 d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/.YCl NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Veqetables & Grain (kg/vr) NA NA 
Fraction Inqested NA NA 

'Risk Assessment Guidance for Superfund, Vol. I, Part B (EPA 1991), 
bExposure Factors Handbook (EPA August 199Y), 
eEPA Region VI guidance (EPA 1996), 
dFor radionuclides, RESRAD (ANL 1993), 
·SNUNM (February 1998). 
EPA = U,S, Environmental Protection Agency, 
g = Gram(s} 
hr = Hour{s}, 
kg = Kilogram(s), 
m = Meter(s), 
mg = Milligram(s}. 
NA = Not applicable. 
wk = Week(s), 
yr = Year(s). 
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National Nucfear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

APR i m 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (OC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1035, 1036, 1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA ID No. NM589011518, dated January 14, 2005. 

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

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

Enclosure 

Sincerely, 

r,,~ \' Y-". - _ ,...:' 
\~ \j 0·-'~ 

Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc wi enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSNSCfERD 
J. Volkerding, DOE-NMED-OB 

cc wlo enclosure: 
D. Pepe, NMED-OB 
J. Estrada, NNSNSSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
,,~LanfL~2.{\l;h SNL, MS 1087 
P. Puissant, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 

APR 7 2005 
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Sandia National LaboratorieslNew 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 :--!ational LaboratorieslNew 
Mexico (SNLlNM) Environmental Restoration (ER) project is providing a complete set 
oflaboratory analytical quality control CQC) documentation for approximately 1,200 soil 
and associated field blank and duplicate samples collected at the SNLiNM Dram 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 CARICOC) 
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 caJculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002. 

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 through 6 include general narrati ves which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, ARiCOC, 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 
ARiCOC number, an individual cross reference summary sheet is provided. 



- , 

Site Name 

1078 Bldg, 6640 55 

1078 :Bldg. 6640 5S 

1078 :Bldg, 6640 5S 

1078 iBtdg. 6640 5S 

1078 IBldg. 6640 55 

1078 Bldg. 6640 58 

1076 ·;Bldg. 6640 58 

1078 :Bldg. 6640 S5 
1078 lBldg. 6640 S8 

1078 ; Bldg. 6640 S8 

1078 ;Bldg. 6640 55 

1078 ;Bldg. 6640 S8 

1079 ;Bldg. 6643 53 

1079 )Sldg. 6643 S8 

1079 181(1g, 6843 55 

1079 ; Bldg. 6643 55 
1079 !Bl<1g: 6643 55 

1079 161dg. ~~43 58 

1079 i Bldg. 6643 55 

i 1079 lB1dg. 6643 58 
1079 IBldg. 6~43 55 

1079 IBldg. 6643 55 

1079 )81<19_ 6e43 55 

1079 181dg, 6643 55 

1079 jBldg. 6~3 ~S 
1079 i8ldg. 6643 55 
1079 . !BldQ_ 6643 SS 

1079 IBldg. 6643 55 

,079 '\8Idg. 6643 SS 

1079 181dg. 6643 S5 
1079 iBldg. 6643 55 

1079 iBrdg. 6643 58 

1079 iBldg. 6643 SS 
1079 181dg. ~.~j S'S 

1079 1BldQ. 6,643 55 

1079 iBldg. 6643 S5 

1079 iBldg, ~43 SS 

'~. 1079 iBtdg. 6643 55 
1079 I.,dg, ... 3 SS 

",079 jBid~~ 6643 '58 

~j,oo~77":g9 iSldg. 6643 5S 
iBldg, 6643 SS 

Volume 7 
Volume 7 

Volume 7 
Volume 7 

Volume 7 

Volume 3 

Volume 3 
Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Vo'ume3 
Volume 3 I 

Volume 3 
Volume 3 
Volume 3 
Volume 3 

Volume 3 

Volume 3 
Volume 3 

Volume 3 

Volume 3 

Volume 3 
Volume 3 

Volume 3 

Volume 3 

Volume 3 
Volume 3 \ 

Volume 3 

Volume 3 

Volume 3 

Volume 3 
Volume 3 
Volume 3 

Volume 3 

Volume 3 { 
Volume 3 

Volume 3 
Volume 3 

Volume 3 
Volume 3 

NOTE: Multiple batch numbers are listed for reanalysis and 
ReM metals for the ICP run and the mercury CVM run. 

6056<11 
605641 

605641 
605641 

605641 

605652 
605652 
605652 

605652 

605652 

605652 

605652 

605653 

605653 

605653 

605653 
605653 

605653 

605653 

605653 

605653 

605653 

605653 

6056$3 

605653 

605653 
605653 

605653 

605653 

805653 

605653 
605653 

605653 

605653 

605eS3 

605653 

605653 

605653 
605653 

605853 

605653 
605853 

DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ER Sample tD 

:6640/1 078'OF1 ,BH~' 10-8 
6640/1 07a~DF1 ,BH2-5-S 

16640/1 07B·OF 1-BH3-10-8 

'6640/1078·0F1-8H3-5-0U 
6640/107S,OF1-BH3-S·S 

, 6640/1078>OF1-8H1-10-S 

':6640/1078,DF1-8Hl-5-S 

;6640/1 078,OF1-BH2-1 0-8 
'6640/1078,OF1.RH2-S-S 

:6640/1078,DF1·BH3-10-S 

: 6640/1 078-0F 1-I3H3-S-DU 

:6640/1078,OF1·BH3-S-S 
6643/1079-DF1-BH1-11-S 

:6643/1 079-0F1 cBH1-16-S 

;6643/1 079,OF1-BH2-' 1-8 

:6643/1079~DF1-BH2-16-S 

1664311079-DF1-BH3-11-S 

16643/1079-DF1-BH3-16-S 

;6643/1079-DF1-SH1-11-S 

!6643/1079-DF1-BH1-16-S 

!6643/1079·DF1-BH2-11-S 

! 6Ei431~ 079·0F 1-BH2-16-S 
:6643J1079~DF1-BH3-11-S 

'!6643/1079-0F1-BH3-16-S 

i5643/1079-0F1-BH1-11.S 

1'6643/1 07B-OF 1-BH1-16-S 

[6643f1079-0F1-BH2·11-S 

!6643/1079-0F1-BH2-16-S 

:6643/1079-0F1-BH3-11-S 

16643/1079-DF1-BH3-16-S 

i6643/1079~DF1·BH1-11-S 

!6643/1079-DF1-BH1-16.S 
!S643/1079-0F1-BH2-11-S 

!S643/1079-0F1-BH2-16-S 

!6643/1079--0F1-BH3-11.S 

i~4~1079-6F1-BH3-16.S 
l664-¥1a79~F1-8H1-11-S 

~
_~~107~~DF1_BH1"6-S 

~_~1079-DF1:~~~-11-S 

6~(~079~DF1~H?-16-S 

6643f1.o79-DF1-BH3-11-S 

~/1079-DF1-BH3-16-S 

Sample # 

'059694-003 

,.059693-003 

:059696·003 
;059697-0.03 

'059695-003 
,059692-002 

:.059691-0.02 

059694-002 

, 059693-.0.02 

~.o596Q8-002 

.059697-0.02 

;059695-002 
059641,.002 

,059647,-002 

;05970.0-.0.02 

.059701-.002 

;,0597.02-002 

:.0597.03-002 

j .059641-002 

j059A4:?-DD2 

i059700 . .o02 

!059701-O02 

i0597.o2-OO2 
;059703-002 

!059641-002 
;059642-002 

:'.059700-002 

,059701-002 

1,059702-0.02 
~0597.o3-O.o2 

:.059641-001 
;.059642-.001 

i05970.o'()()1 

'0597.01-001 

;.059702-001 
i059703-OO1 

!05QB41-OO2 

,.059642-0.02 
\.0597.00-0.02 

10597.01-002 

i0597.o2-oo2 

.059703-002 
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23·AUG-.o2 

23~AUG-.o2 

26-AUG..o2 

23·AUG-.o2 
23-AUG-02 

23,AUG-.o2 

.23~AUG-02 

23·AUG-.o2 
:23,AUG-02 

2o~AUG-02 

:23'AUG-.o2 

23·AUG-02 
,,22'AUG-02 

.22·AUG-02 
; 23-AUG-.o2 

.23~AUG-02 

:23,AUG-02 

i23-AUG-02 

'22-AUG-02 

i22~AUG-02 

123,AUG-02 

:23-AUG-02 

;23.AUG-02 

:23-AUG-02 
!22-AUG-D2 

j22~AUG-02 
i23~AUG-02 

'23-AUG-02 
'23·AUG-02 

:23.AUG-.o2 

J22-AUG-02 
!22.AUG-02 

i23.AU§~0_2 

)23·AUG-02 

j23.AU~2 

:23·AUG-C2 

i22-AUG-02 
!22'A~'§-?~ 
j23-AUG-02 
!23-AU&o2 
!23.AUG~2 
~23·AUG.Q2 

SOIL 

SOIL 

SOil 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOil 
SOIL 

SOIL 

SOIL 

,SOIL 

SOIL 

:SUIL 

;sorL 
'SOIL 

SOIL 

:SOJL 

'SOIL 

-SOIL 

',SOIL 

SOIL 

,SOIL 

:SOIL 

'SOfL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOil 

SOIL 

SOIL 
:SOIL 

'SOil 

;SOIC 

SOIL 

~SOIL 

;SOlL 

SOIL 

GAMMA SPEC RPSO 

GAMMA SPEC RPSO 

GAMMA SPEC RPSO 

GAMMA SPEC RPSD 

GAMMA SPEC RPSD 

RCRA METALS GEL 

ReRA METALS GEL 

RCRA METALS GEL 
RCRA METALS :GEL 

'ReRA METALS ~GEL 

RCRA ME: I ALS GEL 

RCRA METALS 'GEL 

: PCB-8082 GEL 
PCS·8082 . GEL 

PCB-8082 GEL 

PCB-8082 GF:I 

,PCB-Boa2 GEL 
,PCB-8082 ;GFL 
TOTAL-CN ;GEL 

TOTAL-eN ;GEL 

,TOTAL-eN 'GEL 

:TOTAL-CN iGEL 

'TOTAL-CN ;GEL 

'TOTAL-eN iGEL 

,BNA..a270 ;GEL 

:BNA-8270 ;GfL 

;BNA-8270 'GEL 

.BNA-8270 iGEL 

BNA-827.o ,GEL 

: BNA-a270 (GEL 

VOA-8260 GEL 
:VOA-826.o GEL 

,VQA-8260 jGEL 

'VOA-B260 'GEL 
;VOA~8260GEl 

VOA-8260 :GEL 
Cr+fj 'GEL 

!Cr+6 :GEL 

;C(+6 'GEL 

:Cr+6 ~GEL 

;Cr+6 ,GEL 

:Cr+6 lGEL 

BATCH II 

201191 

201191 

201191 

2.01191 

201191 

197718,197762 

197718,197762 

197718,197762 

197718, 1917f.12 

197718, 197762 

197718, 197762 

197118,197762 
( 197835 

197835 

:197835 

197835 

197835 

:197835 

: 197853 
j197853 

i197853 

;197853 

:197853 

197853 
]197857 

;197857 
;197857 

:197857 
'197857 

: 197851 

~ 197932 

~197932 

)197932 

i197932 

!197932. 

1197932 

:198.031 
:198031 
(198031 

i198031 

;196031 
;198.031 
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lIB 
1079 
1079 

1019 

1079 

1079 

1079 

1079 

1079 

1079 
1079 

1019 

Site Name 

Bldg. 6643 SS 
Bldg. 6643 S5 

Bldg. 6643 SS 

Rldg 66435S 

Bldg. 6643 SS 

Bldg. 6643 SS 

Bldg. 6643 SS 

Bldg. 6643 SS 

Bldg. 6643 SS 
Bldg. 6643 S5 

Bldg. 6643 SS 

1079 Blel9· 6643 55 

1079 Bldg. 6643 5S 

1079 Bldg. 6643 55 

1079 '13Idg. 6643 55 

1079 Bldg, 6643 55 

1079 . Bldg. 6643 55 

1079 Bldg. ~643 55 

1079 Bldg. ~643 55 

1079 181dg. 6643 55 

1079 :8Idg. 6~43 5S 
1079 Bldg. 6643 55 

1079 'Bldg. 6643 S8 

1079 Bldg. 6643 5S 

1079 ~Bldg. 6643 58 

1080 :Sldg. 6644 55 

1080 'Bldg, 6644 55 
1080 ; Bldg. 6644 5S 

1080 ,Bldg. 6644 58 

1080 :Bldg. 6644 55 

1080 : Bldg. 6644 SS 

1080 'Bldg. 6644 55 

1080 ;8Id9. 6644 S8 

1080 :8Idg. 6644 55 

1080 Bldg. 6644 S5 

1080 : Bldg. ~644 55 
1080 ! Bldg. 6644 58 

'080 Bldg. 6~4 55 

1080 Bldg. 6644 SS 

\ 1060 :BI(ig.~SS 
I 1080 !Bldg. 6644 55 

1080 Bldg. 6644 5S 

Volume 3 

Voillme 3 

Volume 3 

Volump.3 

Volume 3 
Volume 3 

Volume 3 

VolUme 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 7 

Volume 7 

Volume 7 

Volume 7 

Volume 7 

Volume 1 
Volume 3 

Volume 3 

Vulume 3 
Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 

Volume 3 
Volume 3 

Volume 3 

NOTE: Multiple batch numbers are listed fo, rear'laIYSiS and 
RCRA metals for the ICP run arid the mercury CVAA run, 
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605653 

605653 

60b653 

605653 

605653 

605653 

605653 

605653 
605653 

605653 

605653 
605653 

605653 

605641 

605641 

605641 

605641 
605641 

605641 

605653 

605653 

605653 

605653 

605653 
605653 

805858 

605656 

605656 

605654 

605654 

605654 
605654 

605654 

605654 

605654 

605654 

605654 

605654 

605654 

&05&54 

605654 

ER Sample ID 

6643/'079-0F1-BH'-"-S 
fl643f1 079-DF1-BH1-1 6-S 

6643/1U79-0F1-8H2-11-S 

6643/1079-0F1-BH2-16-S 

6643/1079-DF1-BH3-11-S 

6643/1079-DF1-BH3-16-S 

6643/10/9-OF1-BH1-11-8 

6643/1079-0FI-8HI-16-S 

6643/1079-0F-1-BH2-1'-S 

6643/1079-0F1-8H2-16-S 

6643/1079-0F1-BH3-11-S 

6643/1079-DF1-BH3-16-S 

6643/1079-DF1-BH3-TB 

6643/1079-DF1-BH1-11-S 

'6643/1079-DF1-BHI-16-S 

6643/1079-0Fl-BH2-11-5 

664311079-0F1-BH2-16-S 
6643/1079-0F1-BH3-11-S 

6643/1079-DF1-BH3-16-S 

6643/1079-0F1-BH1-11-S 

6643/1079-0F1-BH1-16-S 

8643/1079-0Fl-BH2-11-S 

6643/1079-0F1-BH2-16-S 

6643fl079-DF1-BH3-11-S 

6643/1079-0F1-BH3-16-S 

664411080-0F1-EB 

6644/1080-0F1-EB 

6644/1080-0F1-EB 

6644/1080-0F1-BH1-10-S 

6644/1080-0F1-BH1-5-S 

M44/1080-DF1-BH2~ 1 O-S 

664411080-0F1-BH2-5-S 

6644/1080-DF1-BH3-0-S 

,6644/10BO-DF1-8H3-11-S 

,6644/10BO-DF1-BH1-10-S 

6644/1080-DF1-BH1-5-S 

i'664'4/10BO-DF1-BH2-10-S 

'6644/1080-0F1-BH2-5-S 

'6644/10aO-OF1-8H3-6-S 

\6644/1 060·0F1·BH1-1 D-S 

16644/1080-DF"1-BH1-5-$ 

605654 6644f1080-0Fl-BH2-10-S 

Sample # 

059641-002 

059642-002 

059700-002 

059701-002 

059702-002 

059703-002 

059641-002 

05964?-00? 

059700-002 

059701-002 

059702-002 

059703-002 

059104-001 

059641-003 

059642-003 

059700-003 

059701-003 

059702-003 

059703-003 
059641-002 

059642-002 

059700-002 

059701-002 

059702-002 

059703-002 

059640-002 

05n640-006 

059640-003 

059706-002 
059705-002 

059708-002 

059707-002 

059709-002 

059710-002 

059706-002 

'059705-002 

~059708-002 

:059707-002 

:059709-002 

,059706-002 

i059705-002 

059708-002 
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22·AUG·02 

22-AUG-02 

23-AUG-02 

23-AUG-02 

23-AUG-02 

23-AUG-02 

22-AUG-02 

??-AIJG-02 

23·AUG·02 

23-AUG-02 

23-AUG-02 

23-AUG-02 

23-AUG-02 

22-AUG-02 

22-AUG-02 

23-AUG-02 

23-AUG-02 
23-AUG-02 

23-AUG-02 
22-AUG-02 

22-AUG-02 

23-AUG-02 

23-AUG-02 

23-AUG-02 

23-AUG-02 

26-AUG-02 

26-AUG-02 

26-AUG-02 

26-AUG-02 
26-AUG-02 

26-AUG-02 

2S-AUG-02 

26-AUG-02 

26-AUG-02 

. 26·AUG·02 

26-AUG-02 

20-AUG-02 

26-AUG-02 

26-AUG-02 

26-AUG-Q2 

26-AUG-02 

26-AUG-02 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

ROil 

SOIL 

SOIL 

SOIL 

SOIL 

AQUEOUS 
SOIL 

SOIL 
SOIL 

SOIL 

SOIL 

SOIL 
SOIL 

SOIL 

SOil 

SOIL 

SOIL 

SOIL 

AQUEOUS 

AQUEOUS 

AQUEOUS 

SOIL 
SOIL 

SOIL 
SOIL 

SOIL 

SOil 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

HE·8330 

HE-8330 

HE-8330 

HE-8330 

HE-8330 

HE-8330 

GROSS-AlB 

GROSS-AlB 

GROSS-AlB 

GROSS-AlB 

GROSS-AlB 

GEL 
GEL 

GEL 

GEL 
GEL 
GEL 

GEL 
GEL 

GEL 

GEL 
GEL 

GROSS-NB GEL 

. VOA-8260 GEL 

GAMMA SPEC RPSD 

GAMMA S~EC R~SO 

GAMMA SPEC RPSO 

GAMMA SPEC RPSD 

GAMMA SPEC RPSD 

GAMMA SrEC RrSD 
ReRA METALS GEL 

RCRA METALS GEL 

RCRA METALS GEL 

RCRA METALS GEL 

RCRA METALS GEL 

RCRA METALS GEL 

: BNA-8270 GEL 

Cr+6 GEL 

PCB-B082 GEL 
rCB-8082 GE.L 

PCB-8082 'GEL 

PCB-8082 GEL 

PCB-8082 GEL 

PCB-8082 

'PCB-8082 

TOTAl-CN 

TOTAL eN 

TOTAl -eN 

TOTAL-eN 

TOTAL-eN 

BNA-S270 

'BNA-8270 

BNA-8270 

GFI 

GEL 

(;FI 

GEL 

GFI 

GEL 
(;EI 

,GEL 

GEL 

GEL 

BATCH # 

198039 

198039 

198039 

198039 

198039 

198030 

198986 

198986 

198986 

198986 

198986 

198986 

199064 

'201191 

201191 

201191 

201191 

201191 

,201191 
'197718,197762 

197118,191162 

:197718,197762 

197718,197762 

197718,197762 

:197718,197762 

,197643 

197692 

'197833 

197835 

197835 

.197835 

'197835 

:197835 

'197837 

197853 

197853 

197853 

,197853 

;197853 

'197857 

197851 

197857 
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GEL QC CROSS REFERENCE COC605653 

SAMPLE 
SIte. Site Name SAMPLE. F# DISP ER_SAMP LOC DATE MATRIX LAB TEST BATCH. 

1079 Bldg. 6643 55 059641 001 664311079-DF1-BH1-l'-S 22-AUG-02 SOIL VOA-8260 I~~ ,,,,,,t>"t 

1079 Bldg. 6643 55 059641 002 664311079-0Fl-BHl-11-5 22-AUG-02 SOIL BNA-8270 197857, 197631, 198215 

1079 Bldg. 6643 5S 059641 002 664311 079-DF l·BH l-l'-S 22-AUG-02 SOIL Cr+6 198031, 198034 

1079 Bldg. 6643 SS 059641 002 664311079-0Fl-BH 1-11-5 22-AUG-02 SOIL GROSS-AlB 198986 
198039, 196044,201462, 

1079 Bld(l 6643 55 059641 002 66431 1079-0F1-BH 1-11-5 22-AUG-02 SOIL HE-8330 203606 
1079 Bldg. 6643 5S 059641 002 664311079-DF1·BH1-l'-S 22-AUG-02 SOIL PCB-8082 '117835, 197837 

197718. 197762, 199132, 
1079 Bldg. 6643 SS 059641 002 6643/1079-0Fl-BH 1-11-5 22-AUG-02 SOIL RCRAMETALS 199386 

1079 Bldg. 6643 5S 059641 002 6643f1079-0F1-BH1-11-5 22-AUG-02 SOIL TOTAL-GN 197853, 198863 

1079 Bldg. 66435S 059642 001 6643/f 079-0F 1-SH 1-16-5 22-AUG-02 SOIL VOA-8260 197932. 1979~ 

1079 Bldg. 6643 55 059642 002 6643fl079-DF1-BHl-16-S 22-AUG-02 SOIL BNA-8270 197857, 197631, 198215 
1079 Bldg. 6643 55 059642 002 6643/1079-DF1-BHl-16-5 22-AUG-02 SOIL Cr+6 196031, 1960~ 
1079 Bldg. 6643 55 059642 002 664311079-0F1-BHl-16-5 22-AUG-Q2 5011.. GROS5-A1B 198986 

198039, 198044,201462, 
1079 Bldg. 6643 55 059642 002 6643/1079-0Fl-BHl-16-S 22-AUG-Q2 SOIL HE-9330 203606 
1079 Bldg. 6643 SS 059642 002 6643/1079-0F1-BHl-16-S 22-AUG-Q2 SOIL PCB-8082 197835, 197837 

197718, 191762, 199132, 
1079 Bldg. 6643 SS 059642 002 6643!1079-DF1-BHl-16-5 22-AUG-Q2 5011.. RCRAMETAL5 199386 
1079 Bldg. 6643 SS 059642 002 6S4311079-OF1-BH1-16-5 22-AUG-Q2 SOIL TOTAL-GN 197853. 198863 
1120 Bldg. 6643 OW 059698 001 664311120-0W1-BH1..a.S 22-AUG-02 SOIL VOA-B260 197932, 197964 

1120 Bldg. 6643 OW 059698 002 6643/1120-0Wl-BH1..a.S 22-AUG-Q2 SOIL BNA-8270 197857, 197631,198215 
1120 Bldg. 6643 OW 059698 002 664311120-DW1-8Hl-8-5 22-AUG·02 SOIL Cr+6 198031, 198034 
1120 Bldg. 6643 OW 059698 002 6643/1120-0W1-BH1-8-S 22-AUG-02 SOIL GROSS-AlB 198966 

198039,198044,201462, 
1120 Bldg. 6643 OW 059698 002 664311120-0W1-BH 1-8-S 22-AUG-02 SOIL HE-B330 203606 

SOG66189B 



GEL QC CROSS REFERENCE COC605653 

SAMPLE 
Site # Site Name SAMPLE# F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH # 

1120 Bldg. 6643 OW 059698 002 6643/1120-0W1-BH 1-8-5 22-AUG-02 SOIL PCB-8082 197835, 197837 
197718, 197762, 199132, 

1120 Bld9. 6643 OW 059698 002 6643/1120-0W1-BH 1-8-5 22-AUG-02 SOIL RCRAMETALS 199386 
1120 Bldg. 6643 OW 059698 002 6643/1120-0W1-BH1-8-S 22-AUG-02 SOIL TOTAL-CN 197853, 198863 

1120 Bldg. 6643 OW 059699 001 6643/1120-0W1-BH1-13-S 22-AUG-02 SOIL VOA-8260 197932, 197964 

1120 Bldg. 6643 OW 059699 002 6643/1120-0W1-BH 1-13-S 22-AUG-02 SOIL BNA-8270 197857,197631,198215 
1120 Bldg. 6643 OW 059699 002 6643/1120-0W1-BH1-13-S 22-AUG-02 SOIL Cr+6 198031, 198034 
1120 Bldg. 6643 OW 059699 002 6643/1120-0W1-BH1-13-S 22-AUG-02 SOIL GROSS-AlB 198986 

198039,198044,201462, 
1120 Bldg. 6643 OW 059699 002 6643/1120-0W1-BH1-13-S 22-AUG-02 SOIL HE-8330 203606 
1120 Bldg. 6643 OW 059699 002 6643/1120-0W1-BH1-13-S 22-AUG-02 SOIL PCB-8082 197835, 197837 

197718, 197762, 199132, 
1120 Bldg. 6643 OW 059699 002 6643/1120-0W1-BH1-13-S 22-AUG-02 SOIL RCRAMETALS 199386 
1120 Bldg. 6643 OW 059699 002 6643/1120-0W1-BH1-13-S 22-AUG-02 SOIL TOTAL-CN 197853, 198863 
1079 Bldg. 6643 SS 059700 001 6643/1079-0F1-BH2-11-S 23-AUG-02 SOIL VOA-8260 197932, 197964 

1079 Bldg. 6643 SS 059700 002 6643/1079-0F1-BH2-11-S 23-AUG-02 SOIL BNA-8270 197857, 197631, 198215 
1079 Bldg. 6643 SS 059700 002 6643/1079-0F1-BH2-11-S 23-AUG-02 SOIL Cr+6 198031, 198034 
1079 Bldg. 6643 SS 059700 002 6643/1079-0F1-BH2-11-S 23-AUG-02 SOIL GROSS-AlB 198986 

198039,198044,201462, 
1079 Bldg. 6643 SS 059700 002 6643/1079-0F1-BH2-11-S 23-AUG-02 SOIL HE-8330 203606 
1079 Bldg. 6643 SS 059700 002 6643/1079-0F1-BH2-11-S 23-AUG-02 SOIL PCB-8082 197835, 197837 

197718, 197762, 199132, 
1079 Bldg. 6643 SS 059700 002 6643/1079-0F1-BH2-11-S 23-AUG-02 SOIL RCRAMETALS 199386 
1079 Bldg. 6643 SS 059700 002 6643/1079-0F1-BH2-11-S 23-AUG-02 SOIL TOTAL-CN 197853, 198863 
1079 Bldg. 6643 SS 059701 001 6643/1079-0F1-BH2-16-S 23-AUG-02 SOIL VOA-8260 197932, 197964 

1079 Bldg. 6643 SS 059701 002 6643/1079-0F1-BH2-16-S 23-AUG-02 SOIL BNA-8270 197857, 197631, 198215 

Soo661898 



GEL QC CROSS REFERENCE COC605653 

ISAMPLE 
Site # Site Name SAMPLE. F# OISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH # 

1079 Bldg. 6643 55 059701 002 6643/1079-DF1·BH2·16-5 23·AUG-02 SOIL Cr+6 198031. 1118034 

1079 Bldg. 6643 58 059701 002 6643/1079·DF1·BH2·16-5 23·AUG·02 SOIL GROSS-AIB 198986 
198039. 196044. 201462. 

1079 Bldg. 6643 58 059701 002 6643/1079·DF1·BH2·16·S 23·AUG·02 SOIL HE·8330 203606 

1079 Bldg. 6643 55 059701 002 664311079·DF1·BH2·16·S 23·AUG-02 SOIL PCB-8082 197635. 197637 
197718.197762.199132. 

1079 Bldg. 6643 S8 059701 002 664311079·OF1·BH2·16-5 23·AUG·02 SOIL RCRAMETALS 199386 

1079 Bldg. 6643 5S 059701 002 6643/1079·0Fl·BH2·16-5 23·AUG-02 SOIL TOTAL-CN 19755~. 198663 

1079 Bldg. 6643 SS 059702 001 6643/1079-DF1-BH3-11-5 23·AUG-02 SOIL VOA-8260 197932. 197964 

1079 Bldg. 6643 SS 059702 002 664311079·DF1·BH3-11-S 23-AUG·02 SOIL BNA-8270 197657.197631.198215 

1019 Bldg. 6643 SS 059702 002 664311079-DF1·BH3-11-S 23·AUG·02 SOIL Cr+6 198031, 198034 

1079 Bklg. 6643 SS 059702 002 654311079-DF1-BH3·11-5 23·AUG-02 SOIL GROSS·NB 198986 
198039.198044.201482. 

1079 Bld9. 6643 SS 059702 002 664311079·DF1·BH3·11-S 23-AUG-02 SOIL H£:-8330 203606 
1079 Bldg. 6643 S8 059702 002 6643f1079·DF1·BH3-11-5 23-AUG·02 SOIL PCB-8OB2 197835. 191837 

197718. 1~7762. 199132. 
1079 Bldg. 6643 SS 059702 002 6643/1079-0F1·BH3·11-5 23·AUG·02 SOIL RCRAMETALS 199386 
1079 Bldg. 6643 SS 059702 002 664311079·DF1-BH3·11·S 23·AUG-02 SOIL TOTAL-CN 197853,198863 
1079 Bldg. 6643 SS 059703 001 6643/1079·0F1·BH3·16-5 23·AUG-02 SOIL VOA·8260 197932. 197964 

1079 Bldg. 6643 SS 059703 002 664311 079·DF 1-8H3·16·S 23·AUG-02 SOIL BNA-8270 197857. 197631, 198215 
1079 Bldg. 6643 SS 059703 002 664311079-Df1-BH3-16-5 23-AUG-02 SOIL Cr+6 198031. 196034 
1079 Bldg. 6643 5S 059703 002 664311079·DF1·BH3·16-8 23·AUG·02 SOIL GROS5·NB 198986 

198039. 198044.201462. 
1079 Bklg. 6643 SS 059703 002 664311 079·DF 1·BH3-16-5 23-AUG-02 SOIL HE-8330 203606 
1019 Bldg. 6643 SS 05g703 002 664311079·DF1-BH3·16·S 23·AUG·02 SOIL PCB·8082 197835. 1~7837 

197718. 197762. 199132. 
1079 Bldg. 6643 5S 059703 002 6643J1079-DF1·BH3·16·S 23·AUG-02 SOIL RCRAMETAL8 199386 

SDGIl618Qe 



GEL QC CROSS REFERENCE COC605653 

SAMPLE 
Site' Site Name SAMPLE. F. DISP _ER SAMP LOC DATE MATRIX LAB TEST BATCH. 

1079 Bldg. 6643 SS 059703 002 6643/1079-DF1-BH3-16-S 23-AUG-02 SOIL TOTAL-eN 197853, 198863 
1079 Bldg. 6643 SS 059704 001 6643/1079-DF1-BH3-TB 23-AUG-02 AQUEOUS VOA-8260 199064 

SOG 66189B 
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u 
RPSO QC CROSS REFERENCE 

I~lte 11' :SIte Name SAMPLE# F# ERSAMPLE 10 

1079 Bldg. 6643 SS 059641 003 664311079-0F1-BH1-11-S 
1079 Bldg. 6643 SS 059642 003 664311079-0F1-BH1-16-S 
1078 Bldg. 6640 SS 059691 003 664011078-0F1-BH1-5-S 
1078 Bldg. 6640 SS 059692 003 664011078-0F1-BH1-10-S 
1078 Bldg. 6640 SS 059693 003 664011078-0F1-BH2-5-S 
1078 Bldg. 6640 SS 059694 003 664011 078-0F1-BH2-1 O-S 
1078 Bldg. 6640 SS 059695 003 664011078-0F1-BH3-5-S 
1078 Bldg. 6640 SS 059696 003 664011078-0F1-BH3-10-S 
1078 Bldg. 6640 SS 059697 003 664011 07B-OF 1-BH3-5-0U 
1120 Bldg. 6643 OW 059698 003 664311120-0W1-BH1-8-S 
1120 Bldg. 6643 OW 059699 003 664311120-0W1-BH1-13-S 
1079 Bldg. 6643 SS 059700 003 664311 079-0F1-BH2-11-S 
1079 Bldg. 6643 SS 059701 003 664311079-0F1-BH2-16-S 
1079 Bldg. 6643 SS 059702 003 6643/1079-0F1-BH3-11-S 
1079 Bldg. 6643 SS 059703 003 664311079-DF1-BH3-16-S 
1080 Bldg. 6644 SS 059705 003 664411080-0F1-BH1-5-S 
1080 Bldg. 6644 SS 059706 003 664411080-0F1-BH1-10-S 
1080 Bldg. 6644 SS 059707 003 1664411080-0F1-BH2-5-S 
1080 Bldg. 6644 SS 059708 003 664411080-0F1-BH2-10-s 
1080 Bid g.6644SS 059709 003 664411 OBO-OF 1-BH3-6-S 
1080 Bid g.6644SS 059710 003 664411080-0F1-BH3-11-S 

SAMPLEOATE MATRIX 

22-AUG-02 SOIL 
22-AUG-02 SOIL 
23-AUG-02 SOIL 
23-AUG-02 SOIL 
23-AUG-02 SOIL 
23-AUG-02 SOIL 
23-AUG-02 SOIL 
26-AUG-02 SOIL 
23-AUG-02 SOIL 
22-AUG-02 SOIL 
22-AUG-02 SOIL 
23-AUG-02 SOIL 
23-AUG-02 SOIL 
23-AUG-02 SOIL 
23-AUG-02 SOIL 
26-AUG-02 SOIL 
26-AUG-02 ,SOIL 
26-AUG-02 !SOIL 
26-AUG-02 SoiL 
2~AUG-02 SoiL 
26-AUG-02 SOIL 

() 
-- ~/ 

COC605641 
BATCH NO. 201191 

LAB TEST 

GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
IGAMMASPEC 
GAMMA sPEC 
'GAMMA SPEC 
GAMMA sPEC 
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CASE NARRATIVE 
for 

TI IECIEDVE ~ 

ocr - 8 ~1l2 ~ RECORDS CENTER! 
ORIGINAL COPY Sandia National Laboratories 

ARCOC·605652 
SDG#66189A 

ARCOC·605653 
SDG#66189B 

ARCOC·605654 
SDG#66189C 

ARCOC·605656 
SDG#66189D 

Case No. 7223.02.03.02 

September 24, 2002 

Laboratory Identification: 

General Engineering Laboratories, Inc. 

Mailing Address: 

P.O. Box 30712 
Charleston, South Carolina 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Summary: 

Sample receipt 

Sandia collected forty-two soil samples and twelve aqueous samples on August 
22"d, 23nl

, and 26'h, 2002. The samples arrived at General Engineering Laboratories, Inc., 
(GEL) Charleston, South Carolina on August 28'h, 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, 3.0, and 5.0°C, as measured from the temperature control bottles. 

GENERAL ENGINEERING LABORATORIES 

POBox 30712. Charleston. SC 29417. 2040 Savage Road. 29407 

(843) 556-8171. Fax (843) 766-1178 

~ 

0... v 



On ARCOC-605652, sample ID 059698-00 I was listed as the trip blank. On 
ARCOC-6056:i3, the same sample ID is listed for a soil sample. A new sample ID was 
gi ven to the sample ID on ARCOC-605652. The new sample lD was 059893-00 I. The 
hexavalent chromium matrix spike for the soil samples failed contractual limits at 73.7%, 
but was within GEL's SPC limits. The LCS passed at 87%. All samples were either "U" 
or '']'' flagged. Client was contacted regarding this issue and Instructed GEL to report the 
data with an NCR. 

The samples were screened according to GEL Standard Operating Procedures 
(SOP) EPr 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# #ofsamples Collection Date 
605652 66189A 15 08123102,08126102 
605653 66189B 17 08122102,08123/02 
605654 66189C 13 08126102 
605656 66189D 9 08126/02 

The laboratory received the following samples: 

Laboratory ID 
ARCOC-605652: 

66189001 
66189002 
66189003 
66189004 
66189005 
66189006 
66189007 
66189021 
66189022 
66189023 
66189024 
66189025 
66189026 
66189027 
66197003 

Description 

059691-001 
059692-001 
059693-001 
059694-001 
059695-001 
059696-001 
059697-001 
059691-002 
059692-002 
059693-002 
059694-002 
059695-002 
059696-002 
059697-002 
059893-001 

GENERAL ENGINEERING LABORATORIES 

POBox 30712. Charleston, SC 29417 • 2040 Savage Road. 29407 

(843) 556-8111. Pax (843) 766-\178 

Date Rec'd by Lab 
08/28/02 
08/28/02 
08/28/02 
08/28/02 
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Laboratory ID 
ARCOC-6056S3: 

66189008 
66189009 
66189010 
66189011 
66189012 
66189013 
66189014 
66189015 
66189028 
66189029 
66189030 
66189031 
66189032 
66189033 
66189034 
66189035 
66197004 

ARCOC-605654: 

66189016 
66189017 
66189018 
66189019 
66189020 
66189036 
66189037 
66189038 
66189039 
66189040 
66195001 
66195002 
66197005 

ARCOC-605656: 

66197001 
66197002 
66197006 
66197007 
66197008 
66197009 
66197010 
66197011 
66197012 

Description 

059698-001 
059699-001 
059641-001 
059642-001 
059700-001 
059701-001 
059702-001 
059703-001 
059698-002 
059699-002 
059641-002 
059642-002 
059700-002 
059701-002 
059702-002 
059703-002 
059704-001 

059705-001 
059706-001 
059707-001 
059708-001 
059709-001 
059705-002 
059706-002 
059707-002 
059708-002 
059709-002 
059710-001 
059710-002 
059711-001 

059640-001 
059712-001 
059640-002 
059640-003 
059640-004 
059640-005 
059640-006 
059640-007 
059640-008 

GENERAL ENGINEERING LABORATORIES 

POBox 30712. Charleston. SC 29417. 2040 Savage Road. 29407 

(843) 556-8171. Fax (843) 766-1178 
.... 
~I P'rimeoJ 1111 RCl"yciud I'~f\<.·r. 



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 narrati yes 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, 
Semi volatiles QC Summary, PCB Data, PCB QC Summary, Explosives Data, Explosives 
QC Summary, Metals Data, Metals QC Summary, General Chemistry Data, General 
Chemistry QC Summary, Radiochemistry Data, Radiochemistry QC Summary, and 
Level C Data Package. 

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

GENERAL ENGINEERING LABORAlDRIES 

P 0 Bo. 30111. Charlelil<m, SC 29411 • 2040 Savage Road. 19407 

(843) 556-8171. Fax (843) 766-1178 ... 
\.: l'ri"leU nu Jb .... ·)'l'lccll'.lpo.·I; 
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GClMS V oIalile Organics 
Sandia Nalional Labs (SNLS) 

8DG66189 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

SamPle Analysis 

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

SW8468260A 

SW8465030A 

197932 

197931 

The following c1ient and quality control samples were analyzed to complete this sample delivery group/work order 
using the methods referenced in the Analysis Information section: 

Sample ID CliontID 

66189001 059691-001 

66189002 059692-001 

66189003 059693-001 

66189004 059694-001 

66189005 059695-001 

66189006 059696-001 

66189007 059697--{)01 

66189008 059698--{)Q1 

66189009 059699-001 

66189010 05964 I--{)O 1 

66189011 059642--{)01 

66189012 05970Q--{)0 I 

66189013 05970 I--{)O 1 

SDGII66189 -VOA 
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66189014 059702-001 

66189015 059703-001 

66189016 059705-001 

66189017 059706-001 

661'390\8 059707-001 

661&9019 059708-001 

66189020 059709-001 

1200292492 VBLKOl (Blank) 

1200292498 VBLKOI LCS (Laboratory Control Sample) 

\200292491 VBLK02 (Blank) 

1200292497 VBLK02LCS (Laboratory Control Sample) 

1200293145 VBLK03 (Blank) 

1200293146 VBLK03LCS (Laboratory Control Sample) 

1200292494 059691-00IMS (Matrix Spike) 

1200292496 059691-00IMSD (Matrix SpikeDuplicale) 

Preparation/Analytical Melhod Verification 

SOP Reference 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data di"u,.ed in this narradve has been analyzed 
in .ccordance with GL-OA-E-026 REV.B. 

Calibration Information 

Due to software limitations .• 11 the data files comprising the initial calibration curve may not be listed on the initial 
calibration summary fonn. All calibration files are listed in the calibration history repon in the "Standard Data" 
s-eclion. 

Initial Calibration 
All the initial calibration requirements were met. 

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

Quality Control (00 InfQnnation 

SDG#66\89-VOA 
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Surrogate Recoveries 
Surrogate recoveries, in all samples and quality control samples, were with~n the acceptance limits. 

Blank Acceptance 
Targetanalyte~ were not detected above the reporting limit in the blanks. 

LCS Recovery Statement 
All the required analyte recoveries in the Laboratory control samples were within the acceptance limits. 

QC Sample Designation 
The following sample was designated for matrix spike analysis: 
66!8900! 05969!-OO! 

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

!>ISO Recovery Statement 
All the required matrix spike duplicate recoveries were within the acceptance limits. 

MSIMSD RPO Statement 
The relati .... e- percenc differences (RPD) between the matrix spike and matrix spike duplicate recoveries were within 
the acceptance limits.. 

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

Technical Information 

Holding Time Speclf'kations 
AU the samples were prepared and/or analyred within the required holding time period. 

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

Preparation/Analytical Method Verifi.ation 
All procedures were perfomted.as stated in the SOP. 

Sample Re-prep/Re-aoalysis 
Re-analyses were not required for .s.amples in this sample group/work order. 

Misce11aneous Information 

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

Manual Integrations 
Data files associated with the knitial calibration. continuing ca1ibration check. and samples did nol require manual 

SDGII661S9 -VOA 
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~tegralions. 
AddItional Comme.ts 
The following package was generated using an electronic data processing program, referred to as "virtual 
packaging'". 1n an effort to increase qllnlhy and efficiency. the laboratory is developing "yslems to eventually 
generale all data packages electronically. The following change from "traditional" packages should be noted: 

Analyst/peer reviewer initials and dates are not present OR the electronic data meso Presently, an init\a~s and dates. 
are present on the original faw data. These hard copies are temporarily stored in the laboratory. An electronic 
signature page inserted after the Ciilie narratilt'e of each electronic package will indicate the analyst., reviewer, and 
report specialist name& assocIated with the generation of the data and package. The data validator will always sign 
and date the ca5.e narrative. Data that are not generated electronically. such as hand written pages, will be scanned 
and Lnsel1ed into the electronic package. 

System Confiruration 

The laboratory utilizes the following GC/MS configurations: 

Chromatographic Columns 

Chromatographjc separation of volatif.e components is accomplished through ana~y;sis on one of the following 
columns: 

Columo ID 

4&WI 

J&W2 

Instrument Configuration 

Column Descriplion 

DB-624, 60m "O.25mm, 1.4um 

DB-624, 75m "O.53mm, 3.Oum 

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

InstrumenlID SY:!item Configuration Chromatographic Cohmm P&TTrap 

VOAI HP68901HP5973 J&WI TrapC 

VOAl HP68901HP5973 J&WI TrapC 

VOA4 HP58901HP5972 J&WI TrapK 

VOAS HP589Q/HP5972 J&WI TrapC 

VOA? HP589Q/HP5972 J&W2 TrapK 

VOA8 HP689Q/HP5973 J&Wl TrapK 

VOA9 HP68901HP5973 J&WI TrapC 

SDG#66 I 89 -VDA 
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COmments 

* 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 ca.'ie narrative. 

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

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

Reviewer: CJL..9... LJL Date: Cf\ -~3' b'l.. 

SDGII66189 -VOA 
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This: package IT:ll'l tJet!n origi .... all)' re\;cwed by RicbDT'(f BQmor{9/4t1!:lJ1 12:19) 
This paclI.:age hll~ been peet r-eYle.wed by Albeno ROIi'iguc-z: (9JJ 512002 16:1:5) 
This -pad:ag~ h ..... beerl p.ac~~ed by Tamaril Cllfter (911 SI'lOD2 10:.55) 
Thl" w:admfIIJ flu hell edite4 by 
Jt... ...... ~ Re&j w remenu 

Raw Ilata TICS :;itfJndbnls Traceability 

N N 

Samplu. 

'I!,,-ckuit. dataftJr: salmpleno clien1-'id inj"'ate : InjUme 

0 khel.,"J{)/\,I.iIOO2902, I .M y41 .~ 66189001 059691..(101 19-AUG-2002 14:16 

0 icheflllVOAI.OO82902\1I,b/] y420.d 6(i189(110 059641-001 2,,-AU(]-2002 IB:47 

0 J:;fIe!'II/VQAI.iI082902vl J:1l )/432.d 66189011 OS964~-OO1 3O-AUG·2002 00:21 

0 Jchcro/\'OAI.i1082902vI.blly433.d 66189(]12 059700-00 I 31J-AUG-200'Z 00'.41 

0 f-chcm{\'OA.I.iIOl3~2v l.btl y43.4.d 6MR9(]l3 0591() 1 "'J 1 30-I\UCi-2002 01:]3 

0 I~O;\ 1.if\)81901 v! .bH ,..·OS_II b6139(J14 ! 03-9i'02.{I(J1 30-.. UG·2002 01 :3') 

0 lchem!\lOA 1.i!082902v t .blty436.d 66IB9015 059703·(1()1 30-AU(]-2002 02:06 

0 ichemf\lOAI.ito82902'·L.b!1 y431.d . 66JS9(]16 059105·001 JO-A UG·2002 02:32 

C i iCflemNOAJjIOS2902\·I.blly4l8.-d 66189017 0!i9j06-00~ 30·AVG-2002. ()2:~8 

0 lcbem/VOA 1.i!OS2902v I.bli y439.d 6I)11!9(]18 009701~1 30-AUG·2tYJl 0):25 

0 lchcmIVOA l.it08Z902\·' .htly440.cl 6<\189019 0':'i91m-001 :3G-AUG·"ID.)'l 03:51 

::J :c~'O~ I j~291".n.,,'.b"ly4'·,2.d twbU:l90J2 ·~l)o~-OOl 29·.i\.UG.W'.Jl ! I.:to:lb 

::J ,'cbt!"mIVOA 1 j,i()B2902'>' I.bll y4A I.J 66,89a"'.Ji OS97()9.(}(Jl JQ-AUG-:2002 (};:j:11 

::J : fC"he::nrvOAlj~82902-"',b,'Jy4I).d 66 1 S9OCY.l ():59693-OO1 2g·"UG-2001 1:5:16 

:J i /chemNOAl.i."Il829Olv l.bf1!A14.d 66,890<>< 0!i9694-OO1 2~At!G~2002 15:45 

0 I tchemlVOAI.iflO829Qlvl.blly415.d 661890Dl ()l9695·001 ,9·AUG·2001 16: 15 

0 i .'ch~mlVOA.I.iIQll2902"I.h'1 y416.d 661~9('¥)6 05-9696-001 19-AUG-2001 16:4.5-

0 ~ !chcm/VQA.! .i.(ll:;!90Lvl.b'l:-417.d (.61'i!9(}01 05-9697-001 29-AUG-2002 17:16 

0 fchem/VOA 1.iK)ll2902vl.b"I~4l8.d 6618900li 059598·001 19-AUG-2002 17:45 

0 /dle1ntVOA1.jIl)82902~·'."'J ~419.d 6618<;009 05%9')·001 :29-AUG-2002 IS,15 

QCS.amples 

e-"cJud,e ""tarn. sampleoo cliellf·id • 
"" .... e : 

• ': ic~m""'O"I'-',i()32lX12 ... I.blIJ42J.L1 l'!O:J1"9241:l4 n.W6;;I).(II)IYlS i !"-A~G·2002 
0 Idern.'VOA I.ifO$3002v l.blI j' $Q8.d 1200192494 Q."i969J...(H)J.\1S ! 30-A~G·1OO2 

• f.clt.:mlVOA'.if082~vl,bll)'424.tI 1200292496- OS%9J-OOL:\tSD !29--AUO-2001 

lIubist ...... -
661 89.slh 

66139.sub 

66] 89.sub 

66tS9.s,*", 

f.i6Ul9.~1il 

: !)t.Lg9.!i~ 

. 66tS9.sli) 

1 66J89.sub 

I 66189.sub 

66189.!I'ub ~ 

66IR~.~uh j 

661~.!;lIb 

(it) I 89.slIb --
66189.sub 

661~.sll/) 

66189.,.. I 
f..bI~9'_wb ; 

• 

66189.~lIb ; 

66189.~lIb 

65189.~lIb 

1njtJr>.. .. bII" <C(IIl1mEhl~ 

2Q:Ui 66JS9.slJo 

11;15 661S9.sub 

2Q4l! 661 89.wb 
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0 IchemlVO/\J .i1083002vl.bfly:m9.d 1200292496 OS%9I-001 MSD 30-i\UG-2002 11;46 66 I 89.sub 

0 IchemlVOA I ,i/08290Zv].bIly427A.d 1200292497 VBLK02LCS 29·AUG~2002 22:09 66189 .... Lb 

0 Ichern/VOAI,iIOB2902vl.blly403A.d 1200292498 VBLKOI LCS 29-t\UG-2002 08:37 66189.sub 

0 /chern/VO" J j/Q83002v I .bll y50'3J\.d 1200293146 VBLK03LCS lO-AUG-ZOOl 08:37 66189.~ub 

0 IchemlVOA l.iJ08290Zv l.bJly4J 1I\.d [200292491 VBLK02 29-AUG-2002 23:34 66189.sub 

0 khemIVOA 1.i10829J2 ... L.bI J y406A.d 1200292492 YBLKOI 29-AUG-2002 10:10 66189.sub 

0 IchemfVOA' .i1083002v l.bI! y5{)6Ad 1200293145 VBLK03 30-AUG-2002 10:08 66189.~ub 
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GCJMS Volatile Organics 
S.adia National Labs (SNLS) 

SDG4I 66195 

Method/Analysis Imformation 

Procedure: 

Analytkal Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

SamP]e Analysis 

Volatile Organic Compounds [VOC) by Gas ChrornatographlMa" Spectrometer 

SW846 8260A 

SWB465030A 

197964 

197963 

The following client and quality control samples were analyze-d to complete thi& &ample delivery group/work order 
using the method .. referenced in the Analysis Information section: 

Sampl.lD CUentID 

66195001 059710-001 

1200292570 VBLKOI (Blank) 

1200292573 VBLKOlLCS (Laboratory Control Sampk) 

Preoorntion/Analy1ical Method Verification 

SOP Referenee 
Procedures for preparation, analysis and reponing of analytical data are controlled by Gener'll Engineering 
Laboratories. Inc. as Standard Operatin~ Procedures (SOP). The data disclissed in this narrative has been analyzed 
in accordaoce with GL-OA-E-026 REV.S. 

Calibration Infonnation 
Due to software Iimirations, all the data files comprising the initial calibration CUf¥e may not be listed on the initial 
calibration summary fOilTI. All calibration files are listed in the caUbrati-on history report in the "Standard Data" 
section. 

Initial Calibration 
All the initial calibration requirements were met. 

CCV Requirements 
All the continuing calibration verification (CCY) requirement~ were met. 

SDG# 66189 -VOA 
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Quality Control (OC) Information 

Sur rogate Recoveries 
Surrogate recoveries, in 311 samples and quality control samples, were within the acceptance limits. 

Blank Acceptance 
Target 3Jlalytes tN'ere not detected above the reporting Iin".it in the blank. 

LCS R""o~ery Statement 
All the required analyte recoveries in the laboratory control sample were within the acceptance limits. 

QC Sample DesignatioD 
Matrix spikes were analyzed on a sample of similar matrix in SNLS sample delivery group/work order, ff 66163 

MS Recovery Statement 
AI11t\e required matrix spike recQ\'eri~ were within the acceptance limits. 

MSD Reoo,'ery Statement 
All the required matrix spike duplicate recoveries were within the acceptance limits. 

MSIMSD RPD Statemont 
The relative percent differences (RPD) between the matrix spike and matrix spike duplicale recoveries were within 
the acceptance limits. 

Intornal Standard (ISTD) Acceplance 
The internal standard responses. in aU samples and quaJity control sampl~, met the required acceptance criteria. 

TethpiClllnfoQIJaliQQ 

Holding Time Specifications 
All the samp:'es were prepared and/or analyzed within the required holding time period. 

Sample PreserfaliOD and Integrity 
All 5.amples met the sample preservation and integrity requirements. 

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

Sample Dilutions 
The samples in this sample delivery group/work order did not require dilutions. 

Sample Re-prepJRc-aoo\ysis 
Sample re-anaJysis W&o;; not required for this sample delivery group/work order. 

MiKellaneous Tnformation 

Nonronformanl:e (NCR) Documentation 
SDGH 66189 -VOA 
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A nonconformance report was not required for this sample delivery group/work order. 

Manual Integrations 
Data files associated with the initial calibraLion. conlinuing calibration check, and samples did not require manual 
integrations. 

Additional Comments 
The following package was generated u~ing an electronic data processing program referred to as "virtual 
packaging". In an effort to increase quality and efficiency, the Jaboratory is de\'eloping s}'stems to eventually 
generate all data packages electronically. The following change from "traditional" packages should be noted.: 

Analyst/peer f~yiewer initials and dates are DOt present on the electronic data files. Presendy, all initials and dates 
are on the original raw data. These hard copies are temporary stored in the laboratory. An electronic signature page 
insened after Lhe case narrative of each electronic package will indicate the analyst. reviewer, and report specialist 
name .. associated with the generatfon of the data package. The datE! validator will alway!> sign and cfute the ca~ 
narrative. Data that are not generated electronically, and such as hand written pages, will be scanned and inserted 
into the electronic package. 

System Cpnfiguration 

The laboratory utilizes the following GCJMS configurations: 

Chromatographic Columns 

Chromatographic ,<;.eparalion of v()latiLe components is accompli:-;hed through analysis on one of the following 
columns: 

Column ID Column VescriptiOll 

J&Wl DB-624. 60m x 0.25mm. lAum 

J&W2 DB-624, 75m x O.53mm, 3.O<tm 

InstrllDl •• t Configuration 

Instrument systems are reference in the raw data and individual fonn headers by the Instrument ID designalions 
below: 

Instrument to 

VOAI 

VOA2 

VOA4 

VOA5 

VOA7 

S~istem Configuration Chromalographic Column 

HP68901HP5973 

HP6890IHP5973 

HP58901HP5972 

HP58901HP5972 

HP58901HP5972 
SDG# 66189 -VOA 
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J&Wl 

J&Wl 

J&Wl 

J&W2 

P & T Trap 

TrapC 

TrapC 

TrapK 

Tmp C 

TrapK 
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VOA8 HP68901HP5973 J&WI TrapK 

VOA9 HP68901HP5973 J&WI TrapC 

Comments 

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

Revjew Validation 

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

The following dau validator verified the inrormation presented in this case narrative: 

Reviewer: __ ~===--=U='''::~:::::-::':'''':'' __ Date: _--,0=.'1..:.,-=';[:::),-' O_'l..-=--__ _ 

SDG#66189-VOA 

Page4of4 

• 486 



Organ1ts Package Creation 

Thi:;,.pad.ilgt; Iw; been originally revlewcd hi' Crystal SLlcey (91312.fXJl 8:081 
'J1Jilj. pillCi::age tw: been peer re"lliewed b,. Michad Penll)' (9JJJ200Z IJ:25) 
This package has been paclaged try L)'S1lI\QnOathel'S (9J6ilrxn \}:}4} 
This oooom&p lw- been ediled by 
hd;.. RtquiTmtf'DU 

RawJlli..lll TICS S1Aoo"ni.o; Traceal1i1d.:t 

N N 

Samplf:5 

ell:ctude I dalaftie .... plene -client-tIj tn,i4alr. inJtirn~ \ .su'bUst _.ts 
D I IchemfVOA5.iKl82902\·5.b1.5y421S.d 6619jOOl 0..59710-001 jZ9-AUG.2002 19;25 l <S6l8-g:-{.~ 

QC 5amples 

rsdocle data6/oe ~_mplen(l clien1-id 
_to 

b\jl .... sub'h·t ",Ol-

D k!'l.e;n.'V() 1\5 .~/Q82~2 ... .'i .hiS }i403I..s A,.".d J2IJ(J192..'W). VBI.KOII.cS 2'3--AUG-1OOl 08:24 66189·1.SlIo 

• fc-h.em,ryOM.iro~)OiJ2 .... ~.bI.'5yjo]LSA.d J2002~J 12 VBLKa2LCS JO-Ar](",,.:2001 W:a." 6618'1-I.mlr, i 

D (.:herr-JVOA..'! .i:Q8 2902 ... j ,blS y401 BSA-d IZOO2'n..'rro : VDLKOI 29-AJJG- 2002 10:19 66lS9-L.<rub 
qc wi 
66163 

• (cl~rAi\·OA.! j,"Il8)OO2 ... j .tr.iySU1 BS A..d l::om:l).;lll ! "IlLK02 3Q-AUG· 2DOZ IC::5t I 6511i9-I.w'J 
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GC/MS Volatile Organics 
Sandia National Labs (SNLS) 

SDG 66189-2 

Method/Analvsis IDfonnation 

Procedure: Volatile Organic Compound, (VOC) by Gas Chrom.tographIMass Spectrometer 

Analytical Method: SW8468260B 

Prep Method: SW8465030B 

Analytical Batch Number. 199064 

Sample AJlalysls 

The following client and quality control sample!> were analyzed to complete this sample de1i'Very group/work order 
using the me-thods referenced in the Analysis Information MX:lion: 

Sample ID 

66197001 

66197002 

66197003 

66197004 

66197005 

1200294599 

1200294602 

1200294625 

ClientID 

059~001 

059712-001 

059893-001 

059704-001 

059711-001 

VBLKOI (Blank) 

VBLKOILCS (Laboratory Control Sample) 

VBLKOI LCSD (Labor.tory Control Sample Duplicate) 

Preparation/Analytical Method Verification 

SOP Reference 
Procedure(8) for prepardtion, analysis and reporting of anal)1i-cij) dahl are controlled by Generd.1 Engineering 
Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed 
in accordance with GL-OA-E-Q38 REV,6, 

Calibration Information 

Dlle to software limitations, aU the data fdes comprising the initial calibration t:urve may nol be listed on the initial 

SDG#66J89-2 -VOA 
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caHbration summary fann. All calibration files are listed in the calibration history report in the "Standard Data" 
section. 

[nltial Calibration 
All the initial calibration requirement~ were met 

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

Quality Control roC) Information 

Surrogate Rl'Co't'eries 
Surrogate recoveries, in all samples andquaJity control samples, were within the acceptance limit.,. 

Blank Acceplance 
Target analytes were not detected abo"e the reporting limit in the blank. 

QC Sample Designation 
Since the samples in this sample delivery g:rouplwolk order were field QC samples (i.e.: trip blank, equipment blank, 
elc.). the analysis of a matrix ::;pike (MS) and a matri~ spike duplicate (MSD) was not required. Instead, a 
laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) sel was analyzed. 

LCS Recovery Statement 
All the required analyte recoveries. in the laboratory control sample were within the acceptance liwits. 

LCSD Recovery Stalement 
All the required analyte recoveries in the laboratory control sample duplicate were within the acceptance limits. 

LCSJl.CSD RPD Statement 
The relative percent differences (RPD) between the laboratory control sample .and LaboratOl)' Control Silffiple 
Duplicate recoveries were within the acceptance limits. 

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

Technical Infonnation 

Holding Time Specirlcati<>ns 
All the samples were prepared andJor analyzed within the required holding time period. 

Sample Presenation and Integrity 
All srunples met the sample preser ..... atiDn and integrity requirements. 

PreparationJAnalyticai Method Verification 
All procedures were performed as slated in the SOP. 

Sample Dilutions 
The s!IJJlples in this sample delivery group/work order did not require djlution~. 

SIlGH66\l\9-2 -VOA 
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Sample R.-prep!Re-al1aly.is 
Re-analyses were nol required for samples in this sampJ~ groupfwork order. 

1\1isce11aneous Information 

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

Manua.lntegrations 
Data files associated with the initial calibration, continuing c:alibrati~n check, and s.amples did not require manllal 
integrations . 

Additional Commen~ 
The following pDclage wa~ generated using an electronic data proce~sing program. referred to Il.'i "virtual 
packaging". In an effort to increase quality and efficiency. the laboratory is developing systems to evenrually 
generate all data packages e1r;-etronically. The following c.:hange from "traditional" packages &hould be noted: 

AmdystJpeer reviewer initials and dates ru-e not present on the electronic;: data files. Preliently, all initials and dates 
are present on the original raw data. These hard copies are temporarily stored in the 'aboratory. An electronic 
signature page inserted after the case narrative of each electronic package wm indicate the analyst, reviewer, and 
report specialist names assodated with the generati(lfl of the data and package. The data validator will always ~ign 
and dale the case narrative. Data that are not generated electronically, such as hand written pages, will be scanned 
and inserted into tbe electronic package. 

System Configuration 

The laboratory utilizes the following GC/MS configurations: 

Chromatographic Columns 

Chromatographic separation of volatile components is a(,:complished through analysis on one of the following 
(,:olurnns: 

ColumnJD Column Description 

J&WI D8-624, 60m x O.25mm, 1.4um 

J&W2 D8-624, 75m x O.53mm, 3.Ourn 

Instrument Configllration 

Instrument '5y~tems are reference in the raw data and individual fonn headers by the Instrument ID designations 
below: 

Instrument ID 

VOAI 

System Configuration Chromatographic Column 

HP~89U1HP5973 

SDG#66189-2 -VOA 
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VOA2 HP68901HP5973 I&WI Trape 

VOA4 HP58901HP5972 I&WI TrapK 

VOA5 HP58901HP5972 I&WI Trape 

VOA7 HP58901HP5972 J&W2 TrapK 

VOA8 HP68901HP5973 J&WI TrapK 

VOA9 HP6890/HP5973 J&WI Trape 

Comments 

* Where the analytical method has been perfonned under NELAP certification, the analysis has met all of the 
requirements of the NELAe standard unless otherwise noted in the analytical ca .. e narrative. 

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

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

Reviewer: __ ~ ____ U_·_L ____ Dale: __ O_f1,--._:l.",~,--·_O_J......-,, __ _ 

SDG#66 I 89-2 -VOA 
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This p;aclaLge lias been criginally re-..ie""ed by R~bard Bomar (9/612002 15:(0) 
Tbil> package faa" been Jl¢:rrcvlewed 'by Alb.erto RodrigllC:Z (91 I S12OO2 15:16) 
This packJlge h3s beell packaBed by Tilman Cartcr(912312002- 12:53) 
thi~ madrTtaJl" h.as been edited b .... 
:tllleb. Reqllittmenb: 

Ra ..... Data TICS Standard;li Tra~llLt)· 

N N 

Samples 

ex:dlld~ datafik ..""" . .., client·JtI lo,)dare IrVtime sull.16t I comm ..... 

0 IchellliVOAl .iJ090302v I bli z217.-d 66197001 059640-001 OJ-S£P-2002 L5:02 661 89·2.sub I 
!D Jdern[VOAV-,(t9DJ02rv 1.bJ 1 z21 ~ . .:J 65197002 1 Q597L2-!XIi :J3cSE;P·200!. 15:28 001 &9-2iuIJ 

0 fchernfVOA1.i..o90302v J hi! z219.rl 66197003 059698-001 03-SEP·2002 1!i:H 661&9-2.sub 

0 1clJ.e:m/VOA.I.ilO90302v l.b,11 a20.tI 66197004 0597(J4·00 I 03-SBp·2002 16:22 661&9·2.~ub 

0 kl1e:mfVOAJ .iI090301v J .hI1x22 I.d 66197005 05?71l·()()1 03-S&-2002 16:4R 66Igq-2.~uh 

QCSamples 

exclude ~b.',,1'Ut: ~p\.ello dient-id D\idaU i~tJml! ) _6s1 £DlDmeniS 

0 ich<:mtVO.~~.j.l0903cnvl.blli;2Q3A..c. ' 12UI}294!lO:2 VBLKOILCS 03-SEP- 2002 OI!',~ 66189-2 _Mlb 

0 I'Cherntv0A1.ii09030hl.hlldl4A.£.!uo:n946ij VBLKClILCSD OJ-SEP-2Dm: 13:4"2 661 R9-2.NUh i 

-'----
0 IchcmNOA.! .ii090302vl.b117.206A.c..j 1100294-599 V8LKOI O;l-SeP-2001 09:'5& 66189-2 .. 'rub· 
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OCSummarv RIC'POI"t DMe: Seplaa.ber' 23-, 2012 
Clieat: Sandia N ...... k La.bontories PI.e lor 5 

M$-0756 
p.o. Box 5800 
Albnqoerqae, New Mmca 

C-onlact: Pamela M.l'lmsant 

Workorder. 0618' 

I'armmam< . ___ .... = -.- . NOM S~le Qual QC uruu' . : ilm.,. REC'" Ran~ Allis! Dot. Thue 
Volanie-GCIMS Federal . ...., 197932 

QC1200292497 l.CS 
1,I-Dichklroeth}'lene SO.o. 49.3 uSitg 99 (75%.134%) RMB 08129102 22,09 
Ilenuoe SO.o. 51.2 uSfkg 102 (SlJ%.llO'k) 
Chlcrobenzen. SO.o. 49.1 uW 99 IS2'11>-1I8'!1) 
Toluene 50..0. 5l.S uSfkg 104 (74'J1,.Jl5<J\) 
Tric:blorcwhylfIM 50..0. 50.8 \¢g 102 (SO'JI,.II9<J\) 

··Bromonuorobenzene 50..0. 47.1 ug/I:g 94 (69%-138%) 
""'DibromGflwxomethane 50..0. 51.0. ug/kg 102 (67'li> 137%) 
... ·Tolu.eoe-d8 ,0..0. 46A ug/l:g 93 (61'li> 139%) 

QCl200291498 LCS 
I,J·Dicilloroelhy_ 50..0 51.0 uSitg 102 (7,'li>134%) 0.8129100. o.S,37 
Benzene 50.0 53.6 urJkg 107 (10'if>.120%) 
Odombem.euc 50.0 54.5 u~1kg 109 (82 .... 118%) 
Tolueue 50.0 56.! ug/I:g 112 (74%-115%) 
Trlchl!lt<>«bY1e1le 50..0 53.! uglkg 106 (80%-119%) 

··BI'tJDlCOUOl'OOcnz;ene 50..0 49.3 uglkg 99 (69%-138%) 
... ·Dibromofluoromethane ,0..0. 51.6 ug/kg 100 (61%-L)1%) 
··Tolllcne·d8 50..0 48.0. uSitg 9t5 (67%-L39%) 

QCl200193146 LOS 
l,l-Dicbloroelhyleo.e :s0.0 48.1 uglkg 98 (7,%·134%) 08/30102 08,37 
IIstl2£ne 50..0 50.9 uglkg 102 (80.%'120%) 
Ollorobenzene 50.0 52.3 uglkg I~ (82%·118%) 
Tolu~ne 50..0. 54.3 ug/lq: 100 (74%· 1 LS%) 
Trl.::hloroelh,. kne 50..0. 51.D uglkg 102 (80%,119%) 

..... Bromof111or~ 50.0. 51.7 uSits 103 (69%·138%) 
*"'ThbramofiuCJrllmemane 50.0 50..4 ·gIIes JOJ (67%·137%) 
·"'7olucoe-dS 50..0 48.6 uSit~ 97 (67%·139%) 

QCl20029204'lt MB 
1.1.1. Trichloroethane U NO ugf,Kg 08129,01)223,54 
1.1 )...2-TeuaehloroelhanE. U NO uglkg 
J.l,2-Trichioroethatlie U NO ugfx.t 
1.l·Dich.lorocthanc: U NO ugfq; 
1.I-Dicllloroothylene U NO uglkg 
t2-Dichlcnethane U NO ugIkg 
l.2LDichJ~ U NO u~1Q 
2·Butanooe: U l':J) UN 
2-Hex.anone U /0.1) ugIkg 
4-Metbyl-2-pel)taDOO4:: U NO ug'kg 
Acetoll.e U NO ng/kg 
.Benzene U NO ug'l:g 
II romod ic-hlororootha-.e U NO uglkg 
Bromoform U NO UJ.'kg 

~ 
'Bromomethane U NO ullk, 
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QCSUIJIlDIIl"Y 
'WortonJer: 'U89 "",. 1 of 5 

!'annatlrPe NOM -' - -.~ 
San .... Qt>al 9!; \JDIt> lU'\)<;; REC'IO ilaRk! -~ Date 11_ 

Vobdk--GClMS Fcder.l1 
R,ICb 19'M1 

Carbon cI1..slllfiae 11 NO ull"q 
Carbon lro'acl'Uoride 11 NO ug/k8 
CWaroben:u:r.e U NO u!l'1<g 0> __ 

U NO u!l'1<g 
Chloror""" U ,,-0 ug/l<. 
Chlc:rome1bane U 1\-0 ug/k8 
Vibromochloromc-lIl..aDe; U 1m ",,'kg 
Etbyl_ 11 NO ~ 
Methyl .... _ride U NO uglkg 
Styr ... U NO uglkg 
'tetracilkrroel.h'!k:ne. U NO \1g,lkg 
T~l.ltne 11 NO uM 
Tticbloroe<byle .. 11 NIl .gIkg 
Vinyl acetate 11 NO ugi1<. 
Vin:t 1 cbkm.:k U NO ug"'-g 
XyI<"", ('otal) 11 NO u&1ki 
ds--\ .1-O\ch\.~od.hy~e~e 11 NO u&'ki 
ds-l.3~Oichlorop!"O?l·lene Ii NO uglkg 
"",,·1 ,,·D;clU_ylooo U NO u&'ki 
trans- lJ-Dichloropropylene U NIl ugikg 

... ·Bromo"uorobcn~t- 50.0 52] ~g/1<& IQS (69'h.Ll&"') 
... ·J)i'ororcoftuol'Oll'ldbaIle 5Q.O 51.l uglk.g 102 (67'11.·137'ib) 
-1I"l'O\utne-dS 50.0 SO.2 uglkg 100 (67"'·139'11.) 

QC1'OOll9'..A9' Wl 
1,l,l-Tricblorocthaae U NO '-Wkl OI!l29I\l2 I1lc1O 
1,1 ,2,2·'[ OInChl<mothaoc U NO uglk.g 
l,I.1·'rrich!oro<"'_ U NIl ~aJl:i 
l,l-DictLJoroetbabe U NO ogIk.g 
1,1·o;<I\Ior<><llr;leoe U NO uglkg 
I ,,·Didlloroe<baoe U NO uglkg 
I ,2~Dictdi)l"~ne 11 NIl ug"'-g 
:2-But:aDOne U NIl uglks 
'l-Hcltaaonc U ND ugllq; 
4--Methyl~2-pe-iltancDe U NO uglkg 
Ac_c lJ NO .gIkg 
B""""", u NO uglkg 
:Sro1l106icblor,me!hane U NO uUIcg 
Bromofonn U NO uglks 
"Bromomc~luDt U NO uglkg 
Carbon disIl!lid< U NO u&lk$ 
Carbon \en(:moridc U NO uglk.& 
aoo~t:ne U NO .g/k8 
ChJoro&Cb~ U NO oglkg 
Chloroform U NO ugll:g 
OtlcromeLbatle U NO ugll:. 
mbtoroocll1o:romdhane U NO ugll:g 
Etbylot.tl.tene 11 NO uglkg 
Methylene t:.blw-iQ~ U NO uglkg 

• 
• 

83 



QCSummarl: 
WOJ'korder:. 6618' Page 301 ! 

."-_._._--
l'armDanu! NOM Samp'" Qual QC 

&~-"'-~~-' 
IJDIts RPD% IIJ!C% Raoa< Aabt Date TUDe 

Volatile-GC/MS J'edn 
BI1<' 197932 

Styrene t: NO uglkg 
Tetl'lddoroethylene U NO Il8iJ:g 
Toluene U NO uslkc 
Trichloroethylene U NO uglkg 
Vinyl acetlUe U NO ugtkg 
Vinyl chloride U NO ugtkg 
Xylenes (total) U NO ugikg 
cis-. ,2-Djchioroethylene U NO uslkg 
cis-I,3-Dichloropropylene U NO ug/kg 
trans-l,2-Oiddomelhylene U NO uslkg 
trans-l.3-DicbJoropropyJcne U NO uglkg 

... '" eromofluorobenzeoe 50.0 60.7 uslkg 121 (699&-1389&) 
!II'" Dibromoflaoromethaoe 30.0 50.9 uglkg 102 (679&,137%) 
*4Tolueoe-d8 50.0 50.3 ug/kg 101 (67%.139%) 

QCllOOl9314S MB 
1,1.1-TncbJ.Ol'oelhaDe U NO ug/kg 08I3<W2IM8 
l,l,2,2-To<n.cbloroethane U NO uglkg 
j .1,2-Trichloroethane U NO ugikg 
l.l-Dichloroethane U NO uglkg 
l.l-Dichloroethylene U NO ugikg 

."j 1.2--Dichloroethane U NO ugikg 
1.2-Dichloropropane U NO uglq 
2-Butanooo U I'D ugikg 
2-Hc.unoD.e U /-.n ugIkg 
4-Methyl-2-pemanone U ND uClk~ 
Acetanc U ND ugIkg 
B..,..,. U NO ugtkg 
BTOmOdicbJoromcthane U NO ugIkg 
Bromofonn U NO ugtkg 
Bromomdh.ane U ND ugIkg 
Carbon disulfide U NO ugikg 
Carbon tetrachloride U NO ugtkg 
ChIorobenzcnc U NO uglkg 
Cbloroethane U NO ugikg 
Cbloroform U NO ugIkg 
Chloromethane U NO ugikg 
Dibl'QrnochlQrOmethane U ND ugIkg 
Elhylbenz.er..e U NO ugikg 
Methylene chlori& U ND uglkg 
S'yrent: U NO ugIkg 
Tetracbloroerhylene U NO ug/kg 
Tolueoe U NO uglkg 
TrichloroetbyIel'ie U NO ugIkg 
V myl acetate U NO uglkg 
Vinyl chloride U NO ugtkg 
Xyleues (!Utlll) U NO ug/kg 
cls-l,2·Dicbloroethyleoe U NO ugikg 

• cis-l.3~DichlOIopropyienc U NO ug/kg 

,.j 
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QCSummary 
Wor_r: .6189 Page 40{ 5 

Parmname ______ -"N"O"'~"_I __ ___"'Somple""''''__Q~_--_·-_~Q"C _ _'Uni=· .. ''_~RPD='_'<J\''___''RE''''''C",'lf,-·_-"Raoc!""",,---,A~DI!!_=-D-;.;-r.,;;e 
Volatile-GCIMS Federal 
13&tcb 1'97932 

aan s .I,2-D icbJoroethylcoc 

uaru·1 ,3-Dichlo<0l""PYleoe 
III .:aromofluorobwLe.ne 
··PibromofluorootethaDe 
"'''TolUt.lle-dB 

QCI2002m!14 66189001 1"5 
I, l·Dicl\loroethyl~e 
BenzellC 
OlIorobell201l8 
Toluene 
TrlchlorCClhylene 

··SrOJDD1\'UorOOcnu:ne 
·"PibIomofuJoromc'!ha.ne 
"'·roluene-dS 

QCIXJ)292496 156189001 PSD 
l.L-OicbloroelbyleJJe 
lI,,,,... 
ChlorobelW!ne 
lolucIW! 
Trichloroethylene 

**BromoflLtOrObenz.e&e 
"'*OibrornofilJOl'Ol'DC:Clum 
""'Tolliene-dB 

NOle~: 

50.0 
5O.0 
50.0 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
SUO 
JO.O 
lO.O 
50.0 
50.0 

u 
u 
u 
u 
u 

u 
u 
u 
u 
U 

RER is calculated allbc 95% coafidmct: level (2-~jgm.a): 
The Qualifiers in this report arc defined as follows: 

U 
U 

:-10 
:-II) 

ND 
NO 
ND 

5].] 

51.4 
411.9 

tID 
tID 
tID 
tID 
tID 

51.[ 
ll.4 
48.9 

NO ugll:g 
NO ugll:g 

54.2 ugll:g 108 (69%-1lg<J;) 
49.3 uv'kg 99 (67%-137'11) 
50.0 uv'kg [00 (67%-139'1) 

44.5 .gIL 89 . (55%- [28%) 081](1(02 11:15 

47.8 ugIL 96 '(53%-118%) 
49J: .gIL 99 (53%-116%) 

51.4 .gIL [Q3 (~%-JI3%) 

47.1 u@IL 94 (54%-119%) 

49.9 ugIL [00 (&9%-138%) 
l1.0 ugIL IW (67%-137%) 
49.2 ugIL 9Il (67%-139'1» 

o\6.Q ugIL 3 92 (0%-2l%) 
48.5 ugIL 97 (0%-17%) 
49.B ugIL 100 (0%·21%) 
51.2 "gIL 0 102 (0%-25%) 
48.5 "gIL 3 97 (0%-25%) 

52.1 ugIL 104 {69%-138%) 
51.8 .gIL 104 (67%-131%) 
49.3 ugIL 99 .(67%-[39%) 

• .. RcaJvery or 'l.RPD not within acceplance limiB and/or spih amount oot compatible \Villi lbe sample CI the duplicJte RPO's ICe 001 i1PPlicable where tl 

In:liCalt1- analyte is a S'Iltrogate -compound . 

B 

H 

1 

P 

U 

X 

X 

X 

The llUIlytfl was found in the blank alJD\~ the effective MOL 

Holding time was CA.CeC.ded 

Estimated value. me analyte concentration fell above ihe effecuve MDLud below the effec.ti.~ PQL 

The response bcrweeu the ronftnruuion columll and .he primary column is >4()1l&O 

The analyte was a.uaI)zed for but DOl de1.ectcd below Ibis cODCootration. rot Organic wlnorgaoic analytcs the Ct':8tJk is less than the cff!ectivt: MDL. I 

Pr~ptive evirJe:nce thal.1hc analyte 1$ notpresc:nt. Pleasc sec orunui"e forfurtherinIom.ation'. 

Presumptive evidence thaI: the analyte is n.ot pIesenl. Pleasc see 1l8Jl'alivc:: f-or fwtbe:r {nire-mation. 

Uncertain identificatioo for gamma spectroscopy. 
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QCSummary 
Workorder: 66189 Paae 5 of 5 

Parmaame NOM oc Ullits lU'D% REC% holt! AaJst-'--n---.,'"".---;nmc.--.:-
NI A indic4tc.5 tlu.t spike recovery limits do not apply wtletl sample concenuatiOD exceeds 5pike cone. by a ractor of 4 or tDOJ:C. 
" The Relative Percent Difference (RID) obtained !rom th~ sample duplicate (DUP) is cva1uatm against the ~ce critena when the sample i5 &reater than 

five times (,SX) the contract required detection limit (RL). In cases where either the sample or duplicatt value is leis than SX lhe- RL. a coutrollimit of +/~ 
the RL '3 used «> evalua\e the DUP result. 
For PS, PSD, IUld SDlLT resl1lts, the vallles listed are the measuced amouDls,. nol finW. coocmtta.tions. 

Where the analytical method has been penormed under NELAl' certification, the analysis has met all of the 
requiremenlS of the NELAC standard unless qualified 00 the QC SWIlIlIlIl)'. 
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QC Summar-I: !«POrt Date: Srpttmber 18.. 2GOl 
<..1itat: SaadJa N.~onaJ Labon1or-ies P.age 1 of 2 

MS-8756 
1'.0 . .8Qx 5800 
Albuquerqa.e,. Now MHlw 

Co.tact: Pamela ~I. Ptllss.nt 

Workordlt'r. "197 

Parntn'Jne ,""OM Sampw Qual QC UAlts RPO·" REC% R •• ,f' Anb! Do ... 1'1,.. 
\'w.tiJt-GCJM.~ FRCleriilll 

BaIc' 1991)64 

QCllOOnoUi{)l LCS 
1,I..[)ichioroctb.ylc:ne 50.0 4$,9 u.wL 92 (78%-140%) RMB 09103fU> 01:29 
13..,.... 50.0 48." ugil. 91 (18%-119%) 
CbJorobcnzcnc 50.0 49.$ 'WL 99 (12%. n()',» 
Tobu:ot $0.0 52.J u,;'L 105 (68%·133%) 
TrichlO1'Oethyleae 50.0 48.7 ur/L 97 (10%-1')%) 

- SrornotJuorobell'zene 50.0 57.3 ur/L ItS (67%·136%) 
*"Dibromo Onorul:m:tMac 50.0 50.6 "l"L 101 (62~148") 
··Tol~ 50.0 49,~ u(lL 99 (51 .... 139".-(,) 

OCl2O(}2~5 LeSD 
I,l-Olcbloroethylelle 50.0 ".1 ",IL 2 94 (00/~30%) 09/03102 13:42 
Bentent 50.0 49.2 ugIL 2 98 (1l'4-J()%) 
CbJmoberucne 50.0 50.7 uglL 2 101 (0%-30'11) 
TO!l1tne 50.0 SH ug,'L 0 IDS (O%-30%) 
Trichloroethylene 50.0 49.6 ugtL 2 99 (0%-)0%) 

··St"()ll1(lfluotQbchz.enQ ~O.O 56.8 ug:L \14 (67%-136'0) 
··Dibromof}u.ororneth&ru;: SO.O 51.4 ulfJ'L 10) . (62%-148%) 
·--rol.urn.r:~8 sO.n 49.2 og,1. 98 (58%-lJ9"I..) 

QC1200l.94$W M. 
1.1.I·Tricl'ilorocthomc U ND uti\" ()9t'OJ,'O:! G9:5R 
1,l,2,2--Teu-acbloroethane U NO Uj!>'L 
J.l,2~Trichlorotthanl! U NO 1l8>'L 
1.1-Dkhlococtballc U ND "gIL 
1, 1 ~DjchJOl'O~tbylalt: U NJ) I.lg/L 
J .2-DichloroetMuc U ND vl1L 
1,2-Dichlotopmprrna U NO ''!iL 
2~Btmnoru: U NO uglL 
2-Hexanone U ND ~1. 
4-Methyl· 2 -penlanolll! U NO ug!L 
Acetone U ND ugIL 
Bcn~ne U NO uglL 
&tttmOdichtcromcthan<!: U ND ug:L 
Hron1Drorn:: U ND uJ!lL 
BromDrllt:thllllC 1I NO ug/L 
Camon w."iulfide U ND u(lL 
c.rbun tctcjI.{'hloridl:' U ~D ~'L 
Ctllorl*'c:n.ZCI.lt: 1I ND u~'l. 
Ct:l01'OClMnC l! ~[) uglL 
Chlorof.:lm1 U .\'D u~'L 
Chloromctitane 1J :-.'0 ug,1. 
D i bromO( hlommc::lhane l' NO uW'l.. 
Ethylbcazone U ND ugIL 
Melb~·lellc chlClTidt U • NO uglL 
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OCSummary 
WQ:rirorder: 66117 Pap lor 2 

!,armnarat :-;OM Saml!l, 0\191 2S: Uft", lU"D'"A ll£C% Rau@ Aalrt Date- Tulll.(! 

V c-lIt11-t'.>CCfMS ftde:ntl 
Bat.:l.i l!)9l'1t4 

StyIVtIC' U NO nglL 

rl:'trachilXOt::lioyleru: U ND "l"L 
Tolume U NO ",,'L 
Trichl0r0erh)JCI)I: 1.1 ND uW'L 
Vin~l c'rlloridc U NO u"L 
X;>looos ( ... 11 tl NO ",,'L 
cb· 1 ,l-DichIorodbyJeoe U NO ug/L 
cis--1.3-Di(W cropropy!c!I)~ U NO ug'L 
trv.ns--1,2-Dicbloro~ylo::nc 1.1 ND uliL 
tran&·l.3-Dichloropropy!tne U NO IIgIL 

·~6~ofl~hc~c 50.0 59.8 uWL l20 U;P.:~136%) 

... DiboomofJucromc:tJlane So.O 49.6 lJIiL 99 (6~J4g%) 

.... Tolu~c-ds: SO.O 52.2 UJiiL l04 \51%-13,%) 

NOirs: 
R£R ili calculated atjhe "9SO'.4 CQnfid,~ lewl (2~gma). 
The QWl.ljfl,~ in this.lepOrt are <kfinoo M fnllow!: 

• .. R~vcry or %R"PD IIOt within acecplance lintits: ,indioI'" tpi'o(C IlfOO1lht flot eomp.t1jble wi'th the !!ar.lplt or lbt dllpliCitc ItrD's are D.ot applicable: \vherc It 

!ndicue;<; am.(yt-e iJ 11 SutTOi!:Rtj compound . 

B 

H 

J 
p 

U 

X 

X 

X 

The alooytc was fouoo io !fIt' black II.buYt;: tht" I!ft'ixfivt' MOL. 

RoJdinglime""a:!l ~ccct.lOO 

8timared .lI1ue. the 81U1J.yu .,;cncellll1ltL()H fell aoovt: ~ cfU.'Cwc Mt·L aud bclow~ d'fuc1iv(:' PQL 

The respOtl&C betwcCJI tll;.C(:t'nf~tkta ~ol\l:rnn I-Od the p1'itnfd'"J c('Iiu.mn is >411%D 

The -ilJIuJytc wu .l1lIalyzed for bld-nol dc:u.:ct-ed belov.·1hi:5 co.ncen'tl'Oitiun. F"()r Orj:u.Jc and InoIpni<.;: D.mJ,[yu:s the result b less tba.'l the cffc:cth·"C MOL J 

'Pre:JWIlpl ~,~ 1:viciem8 that the maJytc is nol p1'esent. P1eue ~ l1:atrari'"-'= for furtb.:r n.lfomLation. 

P/eSllll1pti\'c -cvjdet\(e that the; ;lll:Jlyte Us llotpres.:nf. Pk.a.se SCL" nlttJ'ativc for further inftornation. 

Um;1;;"r!3in k1:nriflcation fur gamar.L. spcc:trosc:opy. 

Nj, \. im.licil-le~ that spike rcco'Vety limi~ do DOE apply ,\"hc-n."amric -t'rnlcmln.tiCln ex~ 'Pikt cone. by :1 &.c'Or of 4 or l'Ilore • 
.-, TbI: kelau,,'c ~n:::ent Diffllt"(moo (RPD) OblaU1oM fn'P1n the sample dupl.ic:ate rOUp) is =-oa.hll'.t~ apinst tll~ acccpteDal mtcl"ia ,v-bWl the s.ttllple ~ ;greater that 

fi~ M\ei (5X."1 the eoull'2(:t !equifed.detCI:LlOD lWut(RL). to cares wbere eit.h.er1bc ~'iiI..l1lpJc (If dupli~~e val.ne ",Ie$.!- than L,,{ tf1e RL,!. eo.u.l:ro1 Hmit.('lT +,'~ 
the RL i:-l D.~edto t:V" .. du..,tc th: auP rcstl1t. 
l'or±'S. PSD. ,1IJL1 SUTLT .rosuita,lllC VDJu-c:S listoo are the tl'l~ured nmI;1W!b., notrtMl conccmtrarl41l~. 

Where the analytica: lUc".hod lus b«:u perfollI\ed undl!r NELAP l'ertificntion, th~ 3.lIaly.ris has met all oftht:: 
n:"i.uiretuC'nts of the NELAC sr,.rtdxd unless qualifi6d on the QC Summary. 
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QCSumman: 
Reoo.rl n.: September 13, lOO2 

CUtnt: SaDdia N;ltioaal Labor-altH'jes Par;c 1 or 4 
MS-07S6 
P.O.&x5800 
AJbDqW!rtlLe, New Mexico 

Contact: PaJIlela I\f. PnislaDt 

w.orkorder. .6\,S 
Pannaame '--"NOM S!!!!!I!Ie ~al Q!; Units _.RPD% REC~ ~A;,w Date TIDlt 
Vlllatilt-GCIMS FeUrd 
Bolch 197964-

QCl200192S7:l LCS 
irl-Dic:hloroe.th,!l~ ~o..O 50.4 ugJka 101 (75'l,.134%) COS 1 0.8129102 0.8,24 
&n:tene 50..0 55.3 uglkg III (8011>-120%) 
Q;lombenzene 50.0. 55.l ug/kg 110. (82%-118%) 
Toluene 50.0 54.8 ugil:g 110 (74%-1l5%) 
Trieblo[OCLbyleoe SO.O 55.9 .gil:g 112 (80%-119%) 

·"Brom(lfJuorobenzeD.e 50..0 54.7 'gil:g 109 '(69%-138%) 
.. ~lDOfi\lorometbaoe SO.O 53.9 Ilgi\:g 108 (67%-D7%) 
• rr'oluene-d.B SO.O 53.8 .gIkg 108 (67%-139%) o· 

QCl200294112 tCS 
1,1-Dichloroelhylene SO.O '9.7 uglkg 100 (15%-134%) CiMOI0209,03 
Benzene SO.O 55.1 uglkg 110 (8O%-12Q%) 
ChJorobenzcnt 50..0 549 ugil:g 110 . (82%·118%) 
Toluene 50.0 54.4 ugil:g 109 . (1/'~1l5%) 

Tricr.Joroethylem: 50.0 55.1 ugi\:& 110. (80%-U9%) 

.J ··B!'Omof1uorobcnze:ne sao :5J.~ ugil:g 107 (_-lJ8%) 
·-Dibromoflcoromethaoe 50.0 55.4 nglkg III (67'l1-137%) 
··Toluene-d8 50.0 54.7 ug/kg 109 (67'l1-1~%) 

QCI1OO1"S1O MB 
1.1,1 -Triehloroc:&hane U NO uy.<g Oan:<lm \0., \9 
J, I ;;',2-Tetrachloroethane U ""D nglkg 
1.1.2-T l"'icllJoroc:thaD.e U Nll USl'g 
tt I-Dichlmoethane U Nll ug/I<g 
],l·Dichloroethylene U Jill USI'~ 
1.2-Dichlaroethaoe U NO ogf", 
1.2-Dichlaropropane U NO nglkg 
~-B'tltanone U ND ngil:g 
2-Haxe.none U NO ngil:g 
4-Methyl-2-penlll1Ol'.e U NO u~ 

,,""""'" U NO ngIkg 
Benzene U NO ugIkg 
Bromod icbl:oromClh &ne U ND gg/ks 
BromofOItll U ~"D ugiI:@ 
Bromomethane U NIl ugIkg 
Carb::ln disulfide U NO ugIkg 
Ca.rbJllleU'ad'llmlde \J ND .g~ 
Chlorobcnzeuc U ND ngIkg 
Chi oroedlane \J ND ugiI:g 
Chloroform U ND ugikg 
Chl oromedlane U NO llg/kg 
Dibromochlorometbane U NO ugil:g 
Ethylbcnttlle U NO gg/kg 

• MClhyl«le chloride U NO ugil:g 

-
~ 
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QCSummary 
Workorder: "1~5 Pase 10f 4 

Pam.,."", ._!!9!!.' __ . _~}<_ Q!ol_-..9~ __ . ~u.lb lIID,",-REC~ --Roue. A;,iSi-' lh.ta 
_nne 

VI)\ri~ClMS F~hrll 
Blllcb 191904 

5<'1<_ U NIl u&'kg 
T elrachloroethy lene U NO ug!kg 
TOI~ U NO uglkg 
Tricbloroelh1_ U NO 'W1<, 
Vinyl acetate: U NIl UJlI:a 
Vinyl chloride U lID "",",I 
Kyle..,. (1OtOI) U NO 

"""" cis-l.2·DichlOJ't)ttbyl c:ne U NIl ull";, 
cis-I, J.Dic bJoropropy IeDe 11 NO "s/kg 
IT.IIns:-l,2·Di c;h1,oroeIDylene U l\U .",,", 
\:I'tJlS'" 1.3-DichloroprOpy1euc U Jm ugIkJ: 

*"Broo'I()fl~eoe 50,0 ~5.3 uglkg III '(6'J"'-HS"') 
•• DibrOmotlut:romc:dt.ane 50,0 52.9 ~gItg 106 (67%-137'110) 
"..-y'olue'De·dB 50.0 53.8 uglkg 108 (67%-139%) 

QC 12002941\1 MIl 
1. 1 ,l·1'ricblC*Oetbaao U ND uWkg 08130102 10:5& 
1.1,2,2.--Tdrachlotoetblme U NO c&'ks 
l,l,2-"l'richioroeUwie U ND 011";& 
l,l·Dictdorocth:aor: U NO uglleg 
1,1·Dichloroethylenc U ND ulllkl: 
l.2.-Dichloroethane U NIl ugltg 
\,2-Dicb.Ioropmt>'il'B"e U ND ulJfkg 
J-Bula:Done U /Ill "&'kg 
2~Hexanone t; NO u&'kg 
4-Mdhyl'2-peDtanooe C NO uR 
Acetone U NO u""g 
Se ..... U lID u""g 
Brotruldkhlommethan.e U to uR 
BrornoConn U ND "s/ks 
Bromomethane U 1\1) "Wleg 
CarboD duulfide U ~1) us'kg 
Carbon tetrachloride U ;'1) uglkg 
Cb.lDl'ClN.M.ene U NO uglkg 
Chloroe<h ... 11 NO uJllkg 
CWorofOTnl U ND "&'kg 
ChlocometiIJlDe U "U ~glkg 

DibrolllOChloromelhatle 11 NIl uglkg 
E1hylbeoz ... \J NIl ~gIkj 
M<lhylen< chloride U NO ugl<g 
S",..ne U NIl uglkg 
Tetra~yJene U NIl uglkg 
"Toluet1e U ND udkg 

. 1'ri¢hloroetbyleoe U ND '&'kg 
Vinyl w;¢l.v..te II ND "ilki 
Vin)'1 chlotide II ND ~K 
Xy .... , (lOW) U NIl ugkg 
cis--l.2 -Dichloroelh), lene U NO ug/lcg 
cis-l,3-DicbJoroprcpylene U ND llgfkg 

90 



QCSummary 
66195 

. _____ ,.~ ___ N"OM"", __ -",Samp"""",Ie-",o...,a1"-_-,Q,,,C,---_JJ0Ut5 RPD% REC% 

V oIatilt'-GCJMS F tderaJ 
Bma 197964 

trillS,] ,2-Dic-hloroelby(.enr; 
trans·l.3-DidllOl"l)Jnlopylcne 

•• Brnmofluorobenzcnc 
··'olbromofluClf'OtrlCtlwx: 
nTo]ue.e-d8 

QC 1 :zoo292S71 6616:3003 
l.l-Dichloroethyltne 
8",,_ 

Clilorobenzene 
Tol'.lene 
Trich1oroethy~e 

"·Bromofluot'obenzen~ 

• ... OibrQlDOfluoromeLhane 
..... TOtUCM-d8 

QCl2OOZ92572 ifi6!63003 
1,1-DichlorcethyJene 
Benz<ue 
Chlorobenl.ent 
Tolucoc 
Trichloroethylene 

"·Sromofluocobe:azme 
..... DibromofluoromeIhaDe 
··Toloeoo-d8 

N~: 

50,0 
50.0 
SO.Q 

PS 
SO,Q 
jO.O 
50.0 
50.0 
50.0 
50,0 
50,0 
50.0 

PSV 
SO.O 
50.0 
;0.0 
;0.0 
50.0 
50.0 
lo.O 
50.0 

J 0.598 

53.6 
51.~ 

53.0 

J 00598 

53.6 
51-6 
53.0 

RER is calculated;8l the 95% ((VIfidmce level (:2-sigtnll). 
The QuaJifiers in this report are defined:ll&" follows: 

u SD UfIkg 
U NO UfIkg 

54.7 uOl1<. 109 
51.8 t1N 104 
53.5 ugJl<g 107 

42,9 ugll. 86 
47.6 ugll. 95 
47.2 ugll. 94 
48.0 ogll. 95 
4H oy!- 95 
53.0 oy!- 106 
52.0 oy!- 104 
52.2 ugIL. 104 

43.6 uy!- 2 87 
47.4 ugIL 0 95 

46.0 _gil. 2 92 
.7.8 -rtL 0 9' 
46,8 uglL 2 94 
52.6 _gil. 10l 
53.1 _gil. 106 
52.1 .gIl. 104 

l'age3of4 

R&IlL~~·_-,D".",",-T"i"me:=... 

(69%-138%) 
(67%-137%) 
(67%-139%) 

, (55%-128%) 
' (53%-113%) 

(53%-116%) 
(56%-1ll%) 

, [54%-119%) 
(69"-138%) 
(67%--137%) 
(67%-139%) 

(Q%.21%) 08I30I02 12:24 
(11%-17%) 
(0%-21%) 
(0%-25%) 
(0%-25%) 

(69%-138%) 
(67%-137%) 

(67'11-139%} 

• .. Recovery or IJIRPD not within. ac.c.epl3IlCe limits .. ndfOf spike amount not compatible with the sample C1I the duplic:ate RPD's ~ not applicable where Ll 

IndiCllles;analyte il a IIJIT'()gate oI:Qmpound . 

:s 
11 
J 

I' 

U 

X 

X 

X 

The aoaJyte was foond tll tbe blaak above the effective MDL. 

Hoiwll,g time was exceeded 

Eslimated "Value, the analyte coxenlration fell above the effeai ... e &IDL:acd below lhe effective p(JL 

The ~~llie betweetJ. tht- CQDfirrnation column and the primary eoluD'l is >o1-()%D 

TIle Bnal)'te was anal)Ud (or bU1 not detected belOW this concentration. Far Organic ar.d Inorganic an:dytES the resulr is less l.ban the effective MOL. ] 

PreslIn.ptive e\lidellC:! that the linillytr. is Dot pn:senl Please see n..arraIive for:further information, 

PresuOlptve e"idel1c~ thai theanalyte is not preseot. Please 5ee ruutative forfurther infromalion. 

Uncertain idmlificalion for" gamma spectroscopy. 
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OCSummary 
Workorder: 6'195 Page 4 of 4 

Pannname NOM Sample Qual QC Vails RPO% REC<Ji, RanKe Anbt Date Time 

NIA indicales that spite recovery limns do 001 apply when sample concentntioo exceeds spike eooc. by;ll factor of 4 or~. 
1\ The Relative Perceol Difference (RPD) obtained from the sample dllplica1e COUP) is eva.luated against the acccrptcllce ai~a when. the sample. is grutet than 

fIVe times (5X) fur: contract required detection limit (RL). In C8$eS where either the wnple or dupJicale value ii less thau 5X the ru.. a control limit of +/. 
the RL is used 10 evalullIe !he DUP l"eSU1t. ' 
For PSt PSD. and SDn:r resuIu,l.hc values listed are lbe me3lSl1ft.d amoUDtS, not final concentratioos.. 

W~cre the analyticall1lethod hal been performed under NELAP certification. lbe analysis has met all of lIIe 
requirements of the NELAC standard unless qualified on the QC Summary. 

92 



---_. __ ._._.- ~,-.-

GC/MS 
SEMIVOLATILE 

.... ANALYSIS 



Semi-Volatile Case Narrative 
Sandia National Labs (SNLS) 

SDG6(j189 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Semlvolatile Analysis by Gas ChromatograpbJMass 
Spectrometer 

SW8468270C 

SW846 3550B 

Analytical Batch Number: 197857 

Prep Batch Number: 197856 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
827OC: 

SampleID Client ID 

66189022 059692-002 

66189023 059693-002 

66189025 059695-002 

66189026 059696-002 

66189027 059697-002 

66189028 059698-002 

66189029 059699-002 

66189030 059641-002 

66189031 059642-002 

66189032 059700-002 

66189033 059701-002 
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66189034 059702-002 

66189035 059703..002 

66189036 059705-002 

66189037 059706-002 

66189038 059707-002 

66189039 059708..002. 

66189040 059709-002 

1200292317 SBLKOI (Blank) 

1200292318 SBLKOILCS (Laboratory Control Somp\e) 

1200292319 059703-002.MS (Matrix Spike) 

1200292320 059703-002MSD (Matrix Spike Duplicate) 

Preparatlon/Anolvtical Method Verification 

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

Calibration Infonnatlon 

Due to the limited capacity of software we do not display all of the current initial calibration files 
here. If necessary, a calibration history will be inserted in the package prior to the appropriate 
Forrn6. 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Calibration Check Standard Reports. etc. Previous versions 
of EPA Method 8270 (prior to 827OC) listed N-Nitroso-diphenyJamine as a CCC. However. as 
stated in EPA Method 8270C, Revision 3, December, 1996. Section 1.4.5. "N-Nitroso
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from 
Diphenylamine." Studies of these two compounds at GEL, both independent of each other and 
together, show that they not onlycoelute, but also have similar mass spectra. N-Nitroso
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and forms. 

When calibrations are performed for Appendix IX compounds some of L'le compounds may not 
be calibrated exactly according to the criteria in Method 8270C. If the %RSD is greater than 
15% or the correlation coefficient is less that 0.99 then the lInalyte is quantitated using the 
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an 
instrument that is compliant with the criteria in tlie method 
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Initial Calibration 
All initial calibration requirements have been met for this SDG. 

CCV Requirements 
All calibration verification standard (CYS, ICV or CCV) requirements have been met for this 
SDG. 

Quality Control fQe) Intormation 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 
Target analytes were detected in the blank below the reporting limit. 

LCS Recovery Statement 
The laboratory control sample (LeS) spike recoveries were within the established acceptance 
limits. 

QC Sample Designation 
The following sample analyzed with this SDO was chosen for roatriK spike analysis: 
66189035 (059703-002) 

MS Reeovery Statement 
The matrix spike (MS) recoveries were within the established acceptance limits. 

MSD Recovery Statement 
The matrix spike duplicate (MSD) recoveries were within the established acceptance limits. 

MSIMSD RPD Statement 
The relatim percent differences (RPD) between the MS and MSD were within the required 
acceptance limits. 

Internal Standard (lSTD) A«eptance 
The internal standard responses were within the required acceptance criteria for all samples and 
QC. 

Technical Information: 

Holding Time Specifications 
All sampJes in this SDG met the specified holding time requirements. 

GEL assigns holding times based on the associated metlmdology that assigns the date and time 
from sample collection or sample receipt. Those bolding times expressed in hours are calculated 
in the AlphaLIMS system. Those holding times expressed as days ex.pire at midnight on the day 
of expiration. 
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Preparation! Analytical Method Verification 
All procedures were perfonned as stated in the SOP. 

Sample Dilutions 
None of the samples analyzed in this SDG required dilution. 

Miscellaneous Information: 

NonconformaDCe (NCR) Documentation 
No nonconformance report (NCR) was generated for this SDG. 

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

Additional Comments 
No additional comments are needed for this SDG. 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Metbod: 

Analytical Batch Number: 

Prep Batcb Number: 

Sample Analysis 

SemivolatiIe Analysis by Gas Chromatograph/Mass 
Spectrometer 

SW8468270C 

SW8463SS0B 

199631 

199630 

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

SampieID 

66189021 

66189024 

1200295903 

1200295904 

059691-002 

059694-002 

SBLK02 (Blank) 

ClientID 

SBLK02LCS (Laboratory Control Sample) 
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Preparation/Analytical Method VerificatJon 

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

Calibration Infonnation 

Due to the limited capacity of software we do not display all of the current initial calibration files 
here. If necessary, a calibration history will be inserted in the package prior to the appropriate 
Fonn6. 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous versions 
of EPA Method 8270 (prior to 827OC) listed N-Nitroso-diphenylamine as a CCc. However, as 
stated in EPA Method 8270C, Revision 3, December, 1996, Section 1.4.5, "N-Nitroso
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from 
Diphenylamine." Studies of these two compounds at GEL, both independent of each other and 
together, show that they not only coelute, but also have similar mass spectra. N-NitrOso
diphenylamine and Diphenylamine will be reported as Diphenylamine on all repons and fonns. 

When calibrations are performed for Appendix IX compounds some of the compounds may not 
be calibrated exactly according 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 analyte is detected then the sample is reanalyzed for that analyte on an 
instrument that is compliant with the criteria in the method. 

Initial Calibration 
All initial calibration requirements have been met for this SDO. 

CCV Requirements 
All calibration verification standard (CVS, ICV or CCV) requirements have been met for this 
SDG. 

Quallty Control (QC)lnformation 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 
The blank(s) analyzed with this SDG mel the established acceptance criteria. 

LCS Recovery Statement 
The laboratory control sample (LCS) spike recoveries were within the established acceptance 
limits. 
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QC Sample Designation 
A IDatrix spike was not performed with this batch. 

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

Technical Information: 

Holding Time Specffications 
All 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 
frOID sample collection or sample receipt. Those holding times expressed in hours are calculated 
in the AlphaL1MS system. Those holding times expressed as days expire at midnight on the day 
of expiration. 

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

Sample Dilutions 
None of the samples analyzed in this SDG required dilution. 

MisceUaneous Information: 

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

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

AddItional Comments 
No additional comments are needed for this SDG. 

System Configuration 

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

Cbromatographic Columns 

Chromatographic separation of semivolatile components is accomplished through analysis on 
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters ID 
and 0.25 micron film except I&W DB-SMS2 which is 25 meters x 0.20 mm ID and 0.33 micron 
film): 
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Column ID Colunm Description 

DB-5.625(5% Phenyl)-methylpolysiloxane (identified by a 
J&W DB-5.625 designation on quantitation reports and 

reconstructed ion chromatograms) 

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

Alltech 

HP 

Phenomenex 

EC-5 (SE-54) 5% Phenyl, 95% Mefuylpolysiloxane 
(identified by a HP-5MS designation) 

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

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-S 
designation) 

J&W DB-SMS2 Similar to the J&W DB-5.625 with low bleed characteristics 
(identified by a DB-5MS2 deSignation) 

Instrument ConflgUl'stion 

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 fonn headers by the 
Instrument ID designations listed below: 

Instrument ID System Configuration Chromatographic Column 

MSD2 HP6890JHP5973 DB-5MS2 

MSD4 HP6890JHP5973 DB-5MSZ 

MSD5 HP68901HP5973 DB-5MS2 

MSD7 HP68901HP5973 DB-SMS2 

MSD8 HP68901HP5973 DB-5MS2 
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Comments 

* Where the analytical method has been perfonned 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. 
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Semi-Volatile Case Narrative 
Sandia National Labs (SNLS) 

SDG66189.1 

Method! Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Semivolatlle Analysis by Gas ChromatographfMass 
Spectrometer 

SW8468270C 

SW8463550B 

Anal}1ical Batch Number: 198215 

Prep Batch Number: 198214 

Sample Analysis 

The fol1owing samples were analyzed using the analytical protocol as established in SW846 
8270C: 

SampleID 

66195002 

1200293055 

1200293056 

1200293057 

1200293058 

CUentID 

059710-002 

SBLKOI (Blank) 

SBLKOILCS (laboratory Control Sample) 

059710-002MS (Matrix Spike) 

059710-002MSD (Matrix Spike Duplicate) 

Preparation/Analytical Method Verification 

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

Calibration Information 

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

Diphenylamine has now superseded N-Nitroso-diphenylamine as a eec on Quantitation 
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous versions 
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of EPA Method 8270 (prior to 827OC) IistedN-Nitroso-diphcnyJamine as a eee. However, as 
stated in EPA Method 8270C, Revision 3, December, 1996, Section 1.4.5, "N-Nitroso
diphenylamine decomposes in the gas chromatographic inlet and cannot be &eparated from 
Diphenylamine." Studies of these two compounds at GEL. both independent of each other and 
together, show that they not only coelute, but also have similar mass spectra. N-Nitroso
diphenylamine and Diphenylamine will be rcp(lrted as Diphenylamine on all reports and forms. 

When calibrations are performed for Appendix IX compounds some of the compounds may not 
be calibrated exactly according to the criteria in Method 827OC. If the %RSD is greater than 
15% or the correlation coefficient is less that 0.99 then the analyte is quantitated using the 
response factue. If the analyte is detected then the sample is reanalyzed for that analyte on an 
instrument that is compliant with the criteria in the method. 

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

CCV Requirements 
All calibration verificaJ.ion ~tandard (CVS, ICV or CCV) requirements have ~ met for this 
SDG. 

Quality Control fOC) Information 

Surrogate Recoveries 
The matrix spike 1200293057 (059710-002MSj failed surrogate recovery. The associated sample 
and matrix spike duplicate passed surrogate recovery. This failure is attributed to laboratory 
error. 

Blank Acceptance 
The blank(s) analyzed with this SDa met the established ruoceptance criteria. 

LCS Recovery Statement 
The laboratory control sample (LCS) spike recoveries for this SDa were within the established 
acceptance limits. 

QC Sample Designation 
A matrix spike was performed with this batch on sample 66195002 (059710-002). 

MS Recovery Statement 
One or more of the required spiking analytes were not within the acceptance limits in the matrix 
spike. This failure is attributed to labnratory error. 

MSD Recovery Statement 
The matrix spike duplicate (MSD) recoveries were within the established acceptance Iimi ts. 
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MSIMSD RPD Statement 
The relative percent differences (RPD) between the MS and MSD recoveries were not within the 
acceptance limits. 

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

Teclmical Information: 

Holding Time Specifications 
All 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 AlphaLIMS system. Those holding times expressed as days expire at midnight on the day 
of expiration. 

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

Sample Dilutions 
None of the samples analyzed in this SDO required dilution. 

Miscellaneous Information: 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) was generated for this SDO. 

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

Additional Comments 
No additional comments are needed for this SDG. 

System Configuration 

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

Chromatographic separation of semi volatile components is accomplished through analysis on 
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters ID 
and 0.25 micron ftlm except J&W OB-SMS2 which is 25 meters x 0.20 rom ID and 0.33 micron 
film); 

ColumnID 

J&W 

J&WDB-5MS 

Alltech 

HP 

Phenomenex 

J&WDB-5MS2 

Instrument Configuration 

Column Description 

DB-5.62S(5% Phenyl)-methylpolysiloxane 
(identified by a OB-S.625 designation on quantitation 
reports and reconstructed ion chromatograms) 

Similar to the J&W DB-S.62S with low bleed 
characteristics (identified by a DB-5MS designation) 

EC-S (SE-54) 5% Phenyl. 95% Methylpolysiloxane 
(identified by a HP-SMS designation) 

HP-SMS 5% Phenylmethylsiloxane (identified by a 
HP-SMS designation) 

ZB-5 5% Phenyl Po!ysiloxane (identified by a ZB-5 
designation) 

Similar to the J&W DB-S.625 with low bleed 
characteristics (identified by a DB-5MS2 
designation) 

The samples reported in this SOG 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: 

Instnnnent ID System Configuration Chromatographic Column 

MSD2 HP6890fHP5973 DB-SMS2 

MSD4 HP6890fHP5973 DB-SMS2 

MSD5 HP6890fHP5973 DB-5MS2 

MSD7 HP6890fHP5973 DB-SMS2 

MSD8 HP68901HP5973 DB-SMS2 
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Comments 

* 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 validatOT. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upon completion 
of the data package. 

Reviewer: 
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Semi· Volatile Case Narrative 
Sandia National Labs (SNLS) 

SDG66189-2 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

Sample Analysis 

Semi volatile Analysis by G1ts ChromatographfMass 
Spectrometer 

SW8468270C 

SW84635LOC 

197643 

197642 

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

SampleID 

66197006 

1200291779 

1200291780 

059640-002 

SBLKOI (Blank) 

Client ID 

SBLKOILCS (Laboratory Control Sample) 

Preparation/Analytical Method Verification 

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

Calibration Information 

Due to the limited capacity of software we do not display all of the current initial calibration files 
here. If necessary, a calibration history will be inserted in the package prior to the app.-opri ate 
Form 6. 

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

When calibrations are performed for Appendix IX compounds some of the compounds may not 
he calibrated exactly according to the criteria in Method 8270C.1f 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 analyte is. detected then the sample is reanalyzed for that analyte on an 
instrument that is compliant with the criteria in the method. 

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

CCV Requirements 
All calibration verification standard (CVS. ICV or CCV) requirements have been met for this 
SDG. 

Ouality Control (og Infonnation 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

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

LCS Recovery Statement 
The laboratory control sample (LCS) spike recoveries were within the established acceptance 
limits. 

QC Sample Designation 
A matrix spike was performed on a sample of similar matrix not in this SDG. 

MS Recovery Statement 
One or more of the required spiking analytes were not within the acceptance limits in the matdx 
spike (MS). The matrix spike duplicate (MSD) also failed recoveries. The failing recoveries are 
attributed to matrix interference. 

MSD Recovery Statement .' 
One or more of the required spiking analytes were not within the acceptance limits in the matrix 
spike duplicate (MSD). The matrix spike (MS) also failed recoveries. The failing recoveries are 
attdbuted to matrix interference, ' 
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MSIMSD RPD Statement 
The relative percent differences (RPD) between the MS and MSD recoveries were not within the 
acceptance limits. 

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

Technical Infonnation: 

Holding Time S pedfications 
All samples in this sno 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 AlphaLIMS system. Those holding times expressed as days e)!;pire at midnight on the day 
of expiration. 

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

Sample Dilutions 
None of the samples analyzed in this SnG required dilution. 

Miscellaneous Information: 

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

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

Additional Comments 
No additional comments are needed for this SDG. 

System Configuration 

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

Chromatographic: Columns 

Chromatographic separation of semi volatile components is accomplished through analysis on 
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters ID 
and 0.25 micron film except J&W DB-,?o.1S2 which is 25 meters x 0.20 nun ID and 0.33 micron 
film): 
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ColumnID 

J&W 

J&WDB-5MS 

Alltech 

HP 

Phenomenex 

J&WDB-SMS2 

Instrument Configuration 

Colwnn Description 

DB-5.625{5% Phenyl)-melhylpolysijoxane (identified 
by a DB-5.625 designation on quantitation reports and 
reconstructed ion chromatograms) 

Similar to the J&W DB-5.625 with low bleed 
characteristics (identified by a DB-5MS designation) 

EC-S (SE-54) 5% Phenyl. 95% Methylpolysiloxane 
(identified by a IIP-5MS designation) 

lIP-5MS 5% Phenylmethylsiloxane (identified by a HP-
5MS designation) 

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-S 
designation) 

Similar to the J&W DB-5.625 with low bleed 
characteristics (identified by a DB-SMS2 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 Configuration Chromatographic Column 

MSD2 HP68901HP5973 DB-5MS2 

MSD4 HP68901HP5973 DB-5MS2 

MSD5 HP68901HP5973 DB-SMS2 

MSD7 HP68901HP5973 DB-5MS2 

MSD8 HP68901HP5973 DB-SMS2 

Page 4 of 5 
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Comments 

• Where the analytical method has been perfOITIled 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, aU data 
designated for CLP or CLP-likc packaging will receive a third level validation upon completion 
of the data package. 

I 
Reviewer: jkl?k,~ \{\A .. c...tL 12. Date: ___ 8-_o;....1 .!...I?b __ /_~'">----___ _ 
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QCSummarI Report Date~ September 19, 2002 
Cliellt ~ S .. dia NatlOllal L.boc.t ..... I'a&' lor 6 

Ms-G'756 
P.O. Do. 5800 
Albuque<q..,New 'Me1ko 

Coot..d~ :P.meJa M. PtlissR-Bt 

Workorder: 661119 

p.~ NOM ~"" Qual QC UJaics RPD'II> REC% !!.!!'G~. _ AlWt . Dole Tim. 

Stmi-VOIMilt6-GCJMS FeGtnI 
B.", l!nltn 

QCI;!oo2!m18 LCS 
1,2,4-Trich lorobenzene 1670 740 uglkj: 44 (279&-91%) EHI 09lO3ro2 13,;) 
l.4-DicbJorobenzene 1670 643 ui'k& 39 (25%-85%) 

2,4.5-T''''\orol'"."d 3330 2430 oWk& 73 (42%-%%) 
2,4,6· T,icbJ"""""",.1 ll30 2120 ugl1cg 64 (329&-91%) 
2.4-DinilJOtoluene 1670 Il50 uelke 81 (50%-109%) 
2·0l10r0pheDoi l3J(] 1670 u,!kg 50 (319&-85%) 
4·Chloro-3-m«bylpbenol 33l1l 2330 uglke; 70 (34%-9)%) 

4-Hi"""bonol 333!l 34LO ug/kg 102 (22%-1211%) 
Aceru.pbtbeo.e 1670 ',977 ui'k& 59 (39%-98%) 
H~hlorobeD:zeQe 1670 1060 uglkg 64 (41%-105%) 

H'e:w.achlOlObutadicDe 1670 601 ugiks 36 (21%-94%) 

Hexacb10r0ethanc 1670 621 ugikg 37 (259&-B!%) 
N -N itrosodipropy Jamine 1670 897 ugikg 54 (34%-90%) 

..,J NiuobeazeDe 1670 834 ugikg 50 (30%-84%) 

Penllchloropbenol 3l3O 2000 uglkg 60 (27'0-109%) 
!'benol 3330 1910 ugikg 57 (31%·83%) 
Pyr ... 1670 .1270 uglkg 76 (37%-110%) 
m,p-C[escls 333() 1860 uglkg 56 .(40IH3%) 

0·=1 333!l 1920 uglkj: !8 (3410-86%) 
"'''2,4,6.Tribromophe:llol 3330 .me uglkg 68 (23%-11l %) 
·"'2-fluorotliphe:Dy1 1670 901 ugikg !4 (21%-104%) 
··2-Fluoropbenol 3330 1570 uglkg 47 (22%-93%) 
.. *' r.,·llrobenz.ene..d5 1670 774 ugl~g 47 (24%-97%) 
**Phenol-dS 3330 1930 ugIkj: 58 (22%-99%) 
-"()"Tcrphenyl-d14 1~70 1370 ugikg &2 (30%-133%) 

QCl2002923J1 MB 
1.2.4-Tr iclUorobe-azen~ U NO ugikg 091()3I021B6 
1.2-Dichlorobcmcnc J 71.4 u,1};g 
1.3-Dichlorobenzec!: U ND ugIkg 
L,4-Dichloro'ben2-eae U ND ugl.kg 
2.4,j-T:richlorophc:ool U ND ugtq 
2,4,6-T:ricblorophellOl U ND ugIkg 
2t 4-Dichlorophenol U ND ug/kg 
2,4-Dimeth)llphcI101 U ND ugilg 
2,("-Dinitrophenol U ND ugilg 
2,4-DinitrotPluenE U ND uw'k, 
2,6-Dinitrotow.ene U ND uglq 
Z-ChloronapblbAk:ne: U ND uglq 
2-ChJorophenol U ND uglkg 
1-Metbyl-4,6..diuibOpbcllOl U ND uglkg 
2-Methylnophthalene U NO uglkg 

-- 2-NilIOphenoI U ND uglkj: 

.j 
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<-) 
• 

OCSummarI 
Workonler: 66189 P"ie 20e 6 

ParmnaIPe NOM. S_le ~ QC UDifs RPD% REC% R!!!!&t Anlrt IbteTime 

Seml·votati.....c.ctMS Fedcnl B_ 1978S7 

3,3'-DichlorobM21dinc U NO u~ 
4-Bromopheoylph.enylctber U NO ug/kg 
4-Chlonr3-metbylph.nol U NO ug/kg 
4-ChloroanUine U NO ug,Il:g 
4-OllQl'OJ)benyiphenyiether U NO uglkg 
4~ NilIOpbeooJ U NO ug/kg 
Acenllpbtheae U NO ug,Il:g 
Acenaphthylene U NO uglkg 
A.n~ene U NO uglkg 
Benzo(a)aruhrncene U NO uglkg 
Benzo(a)pyreoc U NO ug/kg 
Benzo(b)OuOIlUllbcne U NO uglkg 
Benz.o(gbi)pcrylene .: NO uglkg 
Benzo(k)fluoranthcnc U NO ulllk; 
Butylbenzylpbthalal' \J NO ugtq 
CarblW.11e U NO ugtq 
Chrysene \J NO ug/kJ 
Oi-n-but)' Iphthaliltc U NO ug/kg 
Di-n-Qctylpbthalatc U NO ug/kg 

) Diben1O(a,h)anthncene U NO ug,Il:g 
Oib..,ofuran U NO oglkg 
D;ethylph1h.>lale U NO ug/1<g 
Dimetbytphthalate U NO ugIkg 
Diphenylamine U NO oIlIki 
.F1llorao.tbeDe U NO _uglkg 
F1uo~ U NO uglkg 
Heuchlorobenzene U ND uglkg 
HexachlorobuWliene U NO uglleg 
Hcxochlorocyelopentadieae U NO uglkg 
H~ U NO uglkg 
Indeno(l.2.3-cd)pyrene U NO uglkg 
lsophorone U NO uglkg 
N-Nitrosodipropyl.amine U ~ uglkg 
Naphthalene U NO uglkg 
Nitrobelnene U NO uglkg 
Pentachlorophenol U NO ug/kg 
Phenanthrene U NO u~ 
Phenol U NO ug/kg 
Pyrene U NO ugtq 
t>;,(?-Chloroe<boxy)metlw1e u NO ugIkg 
bis(2-Ch1oroethyl) ether U NO ug/kg 
b;s(2.Q>loro;sopropyl)e1her U NO uglleg 
bis(2-ElhylhexyE)phlhalate U NO uglkg 
m.p-Cresols U NO -ug/kg 
m-Nitroaniline U NO uglleg 
o-Cresol U NO uglleg 
o-Nitroaniline U ND uglkg 

-- p-Nitroanilinc u NO uglkg 

.J 
-. 

0 
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OCSlImmarl:: 
Workorder: 6'll!9 Pago 3.16 

PSl'IDIUUIle NOM _ ..... ~'!!lP.k..Jl~a1 QC Units RPD% REC% Ranee ADlsI Dille TJme 

Semi-Volatira-GCIMS F~tI'.aJ 

a"". 191m 

"''''2,4.6-TribromOpbeool 3330 1640 ngIkg 49 (23%-1J1%) 
"2-F1uorobipbenyl 1670 654 uglkg 39 (21%-104%) 
**2-Fluoropbeool 3330 1570 uglkg 47 (n%-93%) 
·"'Nitrobenzene-dS 1610 683 uglk& 41 (24%-97%) 
·"'Pbe.nol-dS 3330 1780 uglkg 53 tn%-99%) 
*~Tcrphenyl-d14 1670 1420 uglkg 86 (30%-133%) 

QCllOO29%ll9 66189035 MS 
1 ,Z,~ Trichlorobenzelte 1670 U ND 647 • oglkg 39 (15%-112%) 0910310219,36 
1,4-Dichlorobenzeoe 1670 U NO 629 urlk. 38 (19%-89%) 
2,4,S-Tricblorophenol 3330 U ND 1830 uglleg 55 
2,4,6-TrichloropheDOI 3330 U NO 1340 ogllcg 40 
2,4-DinitrotolucDC 1670 U NO 1nO uglkJ! 73 (32%-117%) 
2-OJ!oropheuo1 3330 U NO 1480 uglkg 4, (13%-101%) 
4-CbIoro-3-melhylpbeool 3330 U ND 1930 ug/kg 58 (23%-114%) 
~Nitrophenol 3330 U NO 1200 ugllcg l6 (20%-126%) 
Acen.aphlbeat 1670 U ND 782 uglleg 47 (15%-114%) 
Hex~hlorobcnzene 1670 U ND 986 ugllcg 59 
Hexach1orobutadiene 1670 U ND 546 uglleS 33 

-) He:uchlorocthane 1670 U ND 605 DgIkg 36 
N-~itrosodipropylami ne 1670 U ND 771 uglkg 47 (18%-106%) 
NilrobellZCDe 1670 U ND _ 867 DgIIcg 52 
Pentachlorophenol 3330 U ND . 1520 ug/kg 46 (34%-110%) 
PhellOl 3330 U ND 1660 uglkg 50 (17%-104%) 
Pynne 1670 U ND 1170 ugikJ! 10 (26%-130%) 
m,p-Cresols 3330 U NO 1670 oglkg 50 
o-Cresol 3330 U ND 1730 ug/kg 52 

··2.4.6-Tribromophenot 3330 1700 ug/kg 51 (23%-1lI,);) 
"'*2-Auorobiphcnyl 1670 671 ug/kg 40 (21%-104');) 
·"2-Fluorophenol 3330 , 1400 -uN 42 (22%-93%) 
·"'Nitrobenzene-d5 1670 717 uglkg 43 (24%-97%) 
"'''Phenol-dS 3330 1660 ug/kg 50 (22%-99%) 
.... p-Terphenyl-dl4 1670 1260 uglkg 76 (30%-133%) 

QCl200292320 66189035 MSD 
1.2.4-Trichlorobenzene 1670 U ND 629 uglkg 3 38 ' (0%-31%) 09103102 1957 
1,4-Dic:blorobeozeDe 1670 U ND 567 uglkg 10 34 : (0%-36%) 
2.4,5-Trichloropbenol 3330 U ND 1860 uglkg 2 56 
2,4,6-Trichkll"pbcnol J330 U ND 1180 uglleS 3 41 
2,4-Dinitrotoluene 1670 U ND 1190 uglleg 2 72 (0%-31%) 
2-Chlorophenol 3330 U ND 1420 uglkg 4 43 (0%-34%) 
4-Cblar0-3-methylphenol 3330 U ND 1970 uglkg 2 59 (0%-34%) 
..... Nitropheool mo u ND lOW uglleg 18 30 (0%-35%) 
AcenapbUtcne 1670 U ND 812 uglkg 4 49 . (0%-33%) 
Hcxacblorobcnzenc 1670 U NO 939 uglkg 5 56 
Hexachlorobutawene 1670 U ND 518 u&lkJ! 5 31 
HexachJoroethme 1670 U ND 538 uJ:lkg 12 32 
N·Nitrosodipropylamint 1670 U NO 749 uglleg 4 45 (0%-29%) 
Nib'Obenune 1670 U ND 751 ug/kg 14 45 

• Pentachlorophenol 3330 U NO 1220 uglkg 22 37 ' (0%-40%) 

J 
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QCSununarI 
Worlrorder: 66189 Pagt 4 (II 6 

PlU'DlIIame NOM S~le ~al !;Ie Uoit! RPD% REC% ~Ie Allis' Date llme 
ScaIi-VAladIes-GCIMS Federal 
B~'" 1'911.57 

Phenol 3]30 U ND 1670 ugikg 50 , (O\i->7%) Py,.., 1610 U NIl 1150 uglkg 2 69 ' (()%"J9%) 
Dl.p-Ctesols 3130 u NO 1710 ugfI:g 2 31 
o-C=o! 3330 u NO 1670 UN 4 50 

··2,4,-6-Tn"bromophelo1 3330 1710 uglkg 51 ('13%-11191) 
"'" 2-FluorobiphCJlY 1 1670 694 ugikg 42 (11%-104\1) 
··2-Fluoropbeno~ 3330 lSOO ~i'l:i 45 (22'11-93%) 
""'Nitrobcmcllc-45 1670 705 uglk, 42 (24%-91%) 
*~ol-dS 3330 1670 u&'kg 50 (22%-99%) 
...... p-TiClpbenyl·d14 1670 1170 ugfI:g 70 qO'»-Il3 %) 

g""" 199631 

QCI20029'5904 LCS 
\,2,4·Tricblorobcnz"", 1670 921 ugikg 55 (27'li-91%) EMI 0WfYJi02 lH3 
1,4-DiebJ.orobenze:oe 1670 789 ugfI:g 47 (25%-85%) 
2,4,s·Trichl0r0phoaol 3330 2J6O ugikg 71 (42%-96%) 
2,4,1i-Trich10r0phenol 3330 . 2120 ug/l:g 64 (32'11>-91%) 
2,.4-DiDi lrQIolllem: 1670 mo uglkg 82 (50%-109%) 
2-Cblorophenol 3330 1680 ugik, 50 (31<0-85%) 
4-ChlDfo-3-lmith'llphcnol 3330 2380 uglk: 71 (34%-97%) 

..J 4-N~ltonol ll30 Zl90 ugikg &4 (22%-128"') 
Accill-phtl:iell.e 1670 1(170 u&'kg 64 ,(39%-98%) 
Ho:r:.achlorobetJtene 1670 1260 u&'kg 76 (.41 %·105%) 
Hcxachlorobotadiene 1670 917 u&fI:8 55 (21%-94%) 
Hc-xachloroethane 1670 811 ug/l:g 49 ~2511-8611) 
N--NitJ'O&OdipIXlPY lamine 1670 981 uglkg 59 '(34%-90%) 
Ni(J"obent.ellie 1670 851 ugfI:g 51 (30%-M%) 
Pentachlorophenol 3330 ,2620 ug/l:g 79 (27%.109%) 
Phenol 3330 1810 uJ:ltg 54 ,(31%-8311) 
Pyrene 1670 1230 ugltg 7' (37%-JI0%) 
m,p-Cre:5oh 3330 2090 ugil;g 6, ('-0%·0%) 
o-Cresol lJ30 l8'JO ugikg Sl (34%-86%) 

·"'2,4.6-TribrcmOph enol 3110 2710 uglkg 81 (23%-111%) 
··2-FllJorobipheayl 1610 RB3 'glkg 53 (21%·104%) 
"'2-FllJoropbenoi 1110 1540 u&lJ;, 46 (22%·93%) 
""NitI'Qbeuu::Je-d.5 1670 194 lIgII:g ~ (24%-97%) 
·"Phenol-dS 3330 1730 uglkg 52 (22%-99%) 
··p-Terph~I1yl-dI4 1670 BlO lIgII:g 7! (JO%-B3%) 

QCJ:>0029S903 .. 8 
1,2,4-Trtchlorobcnzcne U NO uglk. 09.109102 14:.53 
l,2-Dit:blmobe.az=.e U NO uglk, 
l,3-Utcblorobc.DZ.'!Ile U NO u&!kl 
1,4-DicblorobeIlZCIle U NO uglkg 
2,4.5-Trichlorophonol U NO ugllcg 
2,4,6· TridlioroptEnol u NO ugikg 
Z,4-Dichloropbenol U . NO 'u&!kg 
2,4-DinEthylpbeool U NO ,gIkg 
2,4-D;"0",,,I,,,"01 U NO 'i'l:i 

_e 2.4-DiniI.rotollltM u NO u&!kg 

~ 
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QCSumman: 
'. 

Workordu: 6"89 Page 50{6 

Parmname NOM . SlUTlPle- Qual IlL Uolls RPD% REC% !l!!~ -A~i Dale Time 
s.m1·V_GCIMS Federal 
Sal'" 199631 

2.6·Dmilrotoluene U ND uN 
2·Qlloronapbtbalcne U ND ug/kg 
2-Clllotopheool U ND ucfkg 
2·Mcthyl.04,6-<liwtropbeool U NO ag/kg 
2-Methylnaphlbaleue U ND ag/kg 
2-Nittopbeaol U ND "&'kg 
3,3'-DichlorobenzJdinc U ND uA 
4-Bromophenylpbenylether U ND ~ 
4-CllIoro-3-methylpbeool U ND uw'kg 
4-ChIQrQ;uUlil\e U ND ow'kg 
4-OJlorophenyJphel'lylether- U ND .e/kI 
4-Nitropbenol U ND uw'kg 
Acena;>h ...... U NO .gncg 
Acenaphthylenc U NO uwI<ll 
Anthracene U ND uw'kg 
8emo(a)anlhraeene U NO ugilq: 
Benz.o(a)pyrene U ND ugncg 
Ben.zo(b)t1uoranthene U ND .ull1<8 
Benzo(ghl)p"'Y I~ U ND ugncg 

J :Benzo(k)fluorlllthene U NO ugilq: 
BUlylbeuzylpbihalale U ND .w'kg 
Carbazole U· NO .gIk. 
ChJy .... U ND ucfkg 
Di-D-butylpnthalate U ND uglkg 
Di-n-«tylphthalakl U ND .giIq: 
Dibtmzo(a,h)anthracene U ND u&lk, 
Dibenzofunm U ND .w'kg 
Diethylphthalate U NO .glkg 
Dimethylphlbalm U NO .glkg 
Diphenylamine U NO uglkg 
Pluoranlhene U ND uglk. 
Pluorene U NO uglkg 
HexacbJorobenzcne U ND uglkg 
RexaclJlorobutadiene U ND uglkg 
HexaclJJonx:ydOpentadiene U ND uglkg 
Hcx.ru:b.Ioroetharu:: U ND .glkg 
!odcno( I ,2,)-cd)pyrene U NO uglkg 
ls0pb0r00e U NO ugll:g 
N-NitrosodipropyJamioe U ND uglkg 
Naphthalene U ND uglkg 
Nitrobenzene U NO ug/kg 
Pentachlorophenol U NO ug/kg 
Phenanthrene U ND uglkg 
Phenol U ND uglkg 
Pyre .. u ND ~&lk. 
bis(2-Cllloraerhoxy)mcthanc U ND . upkg 
bis(2-01loroelbyl) ether U ND upkg .. bis(2-OiloIDisopropyl)c.!:hu U ND uglkg 

J 
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....J 

WoJltordcr: 66189 

Pat;umame NOM 
S_i~VolatUCil-CCIMSFedtnl 

Butch 199631 

bi$(2-Ethylhexyl)phthalare 
m,p-Crcsols 
m-Nitroanilizre 
o.Cre.sol 

o-Nitro'DiliDe 
p-NiltOaIJiline 

··2.4,6-Tn'bromopb.enol 3330 
··Z-Fluorobiphenyl 1670 
··2-Pluoropbenol 3330 
•• Nil.rObenzene..d5 1670 
uPbenol-dS 3330 
up-Terphenyl-414 1670 

Notes: 
RER is calculated at the 95% confidence level (2-sigma). 
The Qualifiers in this report are defined us folloW'S: 

OCSumman: 
Pac. 60( 6 

Sam@ILQJ!al OC Units ~~% REC% Raoge Anlst _ .. Pite Time 

U ND uglkJ 
U ND uglkg 
U ND uj/kg 
U ND uj/kg 
U ND uglkg 
U ND uglkg 

1110 uglkg 51 (23%-111%) 
720 uglkg 43 (21%-104%) 

1430 uglkg 44 '(22%-93%) 
666 uglk& 40 ,(24%-97%) 

1560 uglkg 47 '(22%-!>9'iI> J 
1220 uglkg 73 (30%-133%) 

• 
•• 

Rt:(:Ovel')' or CJ,R'PD not within acceptaDce limits andfor spike lifilOunt not t:.Ompatiblc with the sample or the dDplic:~ RPO', are not applic3ble where ( 

Indicates analyte is a surrogate compound. 

B 

H 

P 

U 

X 
X 

X 

The ana1~ was found in the blank .bove the effective MDL 

Holding lime was exceeded 

Eslimated value, the 3ual)'le conceDtration feU above: the effective MOL and below th~etrectiye PQL 

The response between the confinn.:1tion eolumo. alld the primary column is >40%0 

The analyte was analyzed for but not detected below this concentration. For Organic and lDOl"gmic analytes the result. is Jess than the: e((eclive MDL. 

Presumptive evideace Ihal the aaalyte is not present Please Sfle oanati\'e for further iDfoI'TJW:ion. 

l'res\lmptive evidence thilt the analyllC is not present_ Please sec n.mative f{)f further IrdromatJon. 

Uncertain identification for gamma spectroscopy_ 

NlA indicates that spike reco'-ery limilS do not apply when sample CODCeniratlOn exceeds spike cone. by a factor of 4 or- mOre~ 
A 11u: Relative Percent Difference@.pD)obtl.ined rrom lhe sample dupJil:lllte (DUP) is evaluated apinst lhe acceptence criteria when {he sample is gre:uer than 

five times (5X) the COlitract required dttection limit (RL). In cas:s where ~ithe.r the sample or duplicate value is Jess Ihan'5X the RL. II conlTollimit of +/-
the RL is used. to evaluate the DUP result 
For ps, PSD, and SDIL T results, the values listed me the measured amounls, not final coocenlratioos. 

Where the analytical method has been performed under NELAP certification.lhe analysis has mer all of the 
requirements of the NELAC standard unless qualified on the QC Summary, 
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QCSumman: RellortDate:: September 19', 20-0Z 
Climt: Sandia NatitJllal Labol'lllClri!1l ""v 10(3 

MS-t7S6 
P.O. &,<5800 
Albuquerque, N<" Men .. 

Cootatt: PanuIaM.PWs..n. 

Workorder: 6fl'l1 

I'lIl'lIIImDe NOM Sumple QUlI! OC Uaits lU'D% 1!EC%' !!ant. Antst Oilo~ rune 
SrmJ..Vl)lal1les-GCJMS federal 
BOld> I~7W 

QCL2004':9178-0 LCS 
P;ltidi"e, S\l.O \5.9 ~gIL :)2 CAK 08129102 11 AQ 
1,2,4-TrichlorobenzcDe '0.0 299 ugIL 60 (53%·104%) 
1,4-Dichlorobenzene 50.0 25.4 "gIL 51 .(4;<)0.102%) 
2.4.5-'riehlofopl!enol 100 59.0 uglL i9 (61%-106'11» 
2\4,6-TrichlolCtJhenol 100 14.9 "gIL il \41'11>-111%) 
2,4-Dinitrotcluene 50.0 44.3 ugIL 89 (55%·121'11» 
2·Chloropbeuol 100 '71.4 <WL 71 • (47~'I,) 
4-Chloro--3-mctb}' lprumol 100 82.5 "gIL 83 (51'11>-100'1» 
4-Nittophcnol 100 26.; UJiL 27 (1_55%) 
Acenapbthcuf!. 50.0 '42.9 <WL 86 (63%·111 \1» 
~l::tclJ]OI'()benzene 50.0 lO.; ugIL 101 (67'1,·114"') 
He.xachlorobutadiaae lO.O 24.0 IlJI/L <IS (44'11>·106%) 
Hexachloroethane 50.0 20.~ "gIL 41' (4;%-!791.) 

J N-Nitrosodipropylnanine 50.0 40.~ ugIL 81 • (£N·1I8"') 
Nitmbcaz.eoe 5o.a 393 ug,l. 79 (49'1,·110'11» 
Pentachlorophenol 100 91.1 ugIL 91 (31 "'.!Hl'll» 
Phtmo! 100 28.0 "gIL 28 (16%-401-%) 
PyrtTIli 50.0 ~.O .gIL % (""·117'11» 
rn,p-Creso1s 100 57.7 ugIL 58 (431)-100'lb) 
o-Crescl 100 65j ugIL 66 (47%·87%) 

uZ.4,6--1ribrQmophenol 100 99.3 "ilL 99 (27%-126%) 
"Z-Fluorabi:phenyl 50.0 3 ... "W'- 15 (J2~1il9%) 

**2·Fluoropbenol 100 45.5 "giL 46 (13%-73%) 
··NilrOberu.ene-dS 50.0 3S.3 "gIL it (33%·107%) 
"*Phcnol-d5 100 27.5 ugIL 28 (14<)0.66'11) 
"''''p-Ta''t'lienyl-d14 50.0 48.S ugIL 97 (16%·1>0'1» 

QCI200!9I77' "" },2.4-Tric hlorobtnzenl: U NO ugIL QSI29/02 16,13 
1,2-Dichloroberu:ene U NO ugIL 
1.3-Dichloroberu.ene U NO "gIL 
1,4-Dieh[orab&lU.en~ U NO "gIL 
2,4,5-Tri[;hlorophetl.C I U NO ugIL 
2,4,6-itichlorophenc t U NO "giL 
2.4-Dicliilforophell:oT U NO ~gJ1. 
,.4·Dunelnylpheocl U NO "gIL 
2."'-Dinitrophenol U NO "gIL 
l.4-DinitrnlOluc.nc U NO UJiL 
2,6-Dinitrotoluene U NO . ugl1... 
2-Cbltlrollllphth:l\e1le U NO "gIL 
2·Ch:oropllenol U NO uglL 
2· Melby 1-4,6·d iaitroph:::nQ) U ND ugIL ... 2-Mei.h}' lruiphrnaJclle I; t\D ugll.. 

...i 
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OCSummarv 
Warkorder: 6Ol97 Page Z or 3 

PIIt'IIlIWIJ< NOM SJU'Ili!]e QWll QJ; Units RPD% RECiO :aa~t A.nl5l Dale Time 

Seml-Volatilct-CCJMS Federal 
e .. ", 197643 

2-NiD'Ophenol U NO ugt 
3,J'-OicltJorobenzidiDe U NO ugL 
4-BrOJllQphen)':Ipben)'lcthcr U NO ugL 
4-C1llcro-3-mo<!I11pb ... ol U NO "xiI.. 
4.Chloroal1i1inc u NO uWL 
4-011OtQpbcnylplu:oyiether U 'NO uWL 
4-Nitropbcuol U NO -&II-
AccnaphttteDe.: u NO "gIL 
A.cer..aphth.y\.e:ne U HD uWL 
Anthracene U NO ugiL 
Ben;ro(a)anthracene U NO • "WL 
Benzo(a)pyrenc U NO "WL 
Bcnzo(b)ftuotaDthcn. U NO -gIL 
Bcnzo(gbi)pefl'I ... U NO "&II-
Bonzc(l:)tIuDl'!lllthene U ' NO uWL 
B ,tjlibeluylpbdt.laI. U NO .(. 'WL 
Caroazole U NO 'uaIL 
Chry!icn~ u NO uaIL 
Di-n·butylpktlalate: U NO -gIL 

.~ 
Di-I>-oc'YlpbllWo.~ U NO U&IL 
Dibenw(a,b) ... hraceoe U ND 

,-
ugIL 

DibenzotuTin U NO .gIL 
DiettJ ylphthallte U NO u8fL 
Dimcl'ylphdull.te U NO ugIL 
Dipllenylamint. U NO .8fL 
Flu""""""," \! NO u8fL 
Flo,,",," U NO ugIL 
Hc:xacltIorobenzene L ND .glL 
He:taehlorobub!dil!lnc U ND , . ugIL 
Hn;:u::h lClrocyc:lopentadic oe U ND ugIL 
He1i:tlchlcroetbane U ND uWL 
ImJeno(J ,2,.3..ed)pyccne U ND ugL 
OOpOOrone U NO -yr. 
N-NitrosodipropyJamine U ND _~'L 
Naphthalene U NO ugL 
Nicrobcmene U NO ugL 
Penlru::hlorophentll U NO -W'!. 
Phenanthrene U NO ugL 
Phenol U NO u&ll-
ryrene U . NO uyr. 
t 1s(2-Q.loroetboxy )rncth~ U NO .• :u~ 
bis(2-QUoroethyl) e<ber U ND ugL 
bist2-Cbbrols<JPf09yl)ether U 1'10 uglL 
biS(2-Ethylhuyl)phlhol ... U ND u:;lL 
m.p-Cresols U NO u:1L 
m-Ni.lroaItoLli~ U NO u!II-
o-Cresol U ND ugiL _e o·l\ilroaniLine U ND ugiL 

J 
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WorkonJe.r: 66197 

Pannname NOM 
SMlJ·Volalit ... GCIMS Federal 
Batch 191643 

p""Nitroanilinc 
"2.4.6-Tribl'QlllophenoJ 100 

··2·Fluorobiphenyl 50,0 
""2·Fluaropbeno( 100 
•• NitrobellZeDe-dS 5M 
,uPheno!-d!i 100 

*Jl.p-Terpnenyl-d14 SO.O 

Notes: 
RER is ca1cutau:d at the 9.5% confidence level (2-sigma). 
Th~ Qualifiers in this report ate defined as follow,; 

OCSummarI 

S~p1e Qual QC 

U ND 
81.4 
36,9 
49.0 
37,7 
30,S 

50.5 

.', 

Pace 3 of 3 

Umls RPD~ REC*, Rwe ADlst Date Tune 

ugIL 
ugIL 87 (27'1&-126%) 

ugIL 74 ' (32%-109%) 
ugiL 49 (13%-73%) 

"gIL 75 (33%·107%) 
ugiL 31 (14%-66%) 

"gIL 101 , (36%-130%) 

• .. RecovC)' or %RPD no! within accep&an<:e limits and/or spike ILDlOlUlt not compatible with the 5IUI'\Ple 01 the du.plicl.r.e &PO's are not applicable where 0 

Indicates anaiyu: is a surroC3lC compound . 

B 

H 

J 
p 

t: 
X 

X 

X 

1be lualyte was found in the blan~ above tile eff~tive MDL. 

Holding time WlS c:tceeded 

Estimated value, the an:J.lyte concentration tell above the effective MDL and below lhe effective PQL 

The Rsponse between the confirmation column and the primary column is >4O~O 

TIlt analyte was anll.lyzed for but not delected below this ~neeotration. 'For Organic and Inorganic analyle3 the result is. less. than the eff~ctive MIlL. I 

Pre.swoptive evidence that the analyte is not present Pleas!: sce n:llT:ltive for futther infonnatiol]. 

Prewmptive evideoee that !he analytt is not pres~t. Please see nnml.ti~e for further infromatioo. 

UIlCertnill identificatioa for 13InJTIa spedroscopy. 

Nt A ind.icatei that spike recovtry limits do not apply when SAmple concentration exceeds spike CODe. by a. factor of 4 or more. 
"The Relative Percent Difference (RPD) obtained from the 6ample duplicate (DUP) is evaluated against tbe :lCCc:ptence cri~rill ",,:hen the sample is; greater thnn 

fi.,e limes (SX) \he conUlct required. detection limit (RL). In cases where either lhe sample Or dupJicue \lalue is less [han. jX the ~ 0. COQtrol Hnlit or +/_ 
the RL is u~ to evailJ.1lle the DUP result. 
For PS, PSD, and SOIl.T r~$ulU:., the .,allies listed are the mt.asured amounts, not final concentrations. 

Where the analytical method has been performed under NELAP certification, Ihe aniW.ysis has met aU of the 
requirements of the NEUe standard unless qualified on the QC Summary. 

_e 
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OCSummarl: RenDrl Dlte: September :WI 2002 
caeal: S ... cIIa NaUllIJai Laboralorie> Pogo lof 4 

MS-0756 
P.o, Box 5800 
AlblUfllerque, New Mateo 

CoDtact: _ M. Pulssalll 

Wodordcr: 66195 -. NOM S!!!I!Ie Qual Ql; __ l.Lnits_ RPD% !lEe% RaJl~ Anlst Date --. Time 

Seml-v ... ...GCJMS FIfdI!l"Il 
Bal<h 191m 

QCI200l'l103' LCS 
L ,2,4-TriclilOiobell.zene 1670 960 ug'kg 58 (27'10·91%) EIll 0&'3010213:34 
L ........ Dic"hlorobeuu::ne 1670 894 UN 54 (25%-85%) 
2,4,5· Tricbloropbelllll 3330 2110 UN 63 (42'10·96%) 
2,4,6--TricbloropooDol 3330 2020 ug/kg 61 '(32%·91%) 
2.4~DiniU'OtolucDe 1670 1230 ug/kg 74 (5o%·109%) 
2~1 3330 18110 ugll:g .56 ,(3I'1O·8lllO) 
4-O>loro-3·me1hy1p'''''''\ :1330 2290 ug/kg 69 (34%.97%) 
4-N;trophcool 3330 [970 ugll:g .59 (22'1t-12l1%) 
Aceoaphtheno 1670 981 ugll:g 59 (39l1O·98%) _bcmcoe 

1670 1020 uglq 61 (41'1t-l05l1O) 
Hexadllclrobuladic:ne 1670 817 ugll:g 49 (2Il1O·94%) 
HtlxiclWroed:lll1e 1670 924 ugll:g 55 (25%·86%) 
N-NitJO$lXlipropylaminc 1670 970 ugll:g 58 '(3411>·90%) 

..J Nitrobem.etle 1670 1080 ugl);, .5 (30$-84%) 
Pentachlorophenol 3330 2050 ug/kS 61 (27%-109%) 
Pheool 3330 2020 ulV'" 61 (31 ... ·83 ... ) 
Pyn:nc 1670 [090 ugII:g 65 (37%·110%) 
m.p-C1'eso!s 3330 19&0 ugII:g 60 ,(40%·83%) 
o-01!:$01 3330 1930 ugJ1:g 58 '(34%.86'1) 

"2.4,6-Tcibromopbenol 3330 1950 ugJ1:g 59 (23%·111%) 
·"'l-.Fl.\IOl"Obi.pbenyl 1670 936 ugII:g 56 (21%-1!M%) 
"2·FlIlOroJ>l-I 3330 1860 UN 56 (22%·93%) 
""'Nitrobcm.eoe-dS 1670 998 U&ikg 60 {24%·97%) 
··Phcnol.-dS 3330 2090 ugiKg 63 (22'10·9\l'l;) 
.*po Tcrphcnyl-dl4 1670 1170 U&ikg 10 (30%-133%) 

QCJW02930S5 ME 
1.2,4-Triohlorobel1Ulle U NO UN U813O/(J2 13,14 
I.2-Dichl_ .... U NO ugikg 
1,3·Dicblomben=l< U NO ugiKg 
1,4-Dichlorobenzene U NO ugikg 
2.4,5·Tncblorophccol U NO ugII:g 
2.4,6-Tnchl"",plleo 01 U NO ugikg 
2.4-Dichloropbeool U NO uglkg 
2. 4-Dimetby Iphenol U ND ugII:g 
2.+Dinitropbeolol \J NO ugII:, 
2.4-Dlnill'OlOIgene \J ND ug<1cg 
2.6-DinitrolOlaell.e \J ND ag/kg 
2.(l]Joronaphlhal..,. U ND ug/kg 
2-(:hJon>pbenol U NO .gII:g 
2-Mc1hyl-4,6-dlniOOobecul U NO ug<1cg 
2·Mclh)'lnaphd>alccc U NO og/kS _e 2-NitroJ:l>enol 1) ND uglkg 

.J 
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QC Summa!:! 
Workorder: 661'5 Page 20t 4 

Parmoame NOM ~_Ie Qual QC Uoits RPD% REC% Raoge oUIst Dale Time 

SIt:Ini-VDIatiIes-GCJMS Federal 

B,,'" 19821~ 

3,J'-Dichlorobenzidino U NO ug/kg 
4.Bromopbelly JphenyJetber U NO uglkg 
4-ChIoro-3''''''''ylpbenol U NO ug/kg 
4-OoJoroarunn. U NO ug/tg 
4-Olloropbeaylpbenylethe< U ND ugltg 
4-NittcpbennJ U NO ug/Icg 
Acenaphtheoe U NO uglq 
Acenapblhylale U ND ugltg 
An_ U NO ug/tg 
Benzo( a)an.thraceM U NO ugltg 
Benzo( a)pyreoe U NO uglkg 
Bc:nzo(b)fluoranlhenc U NO uglkg 
Beu.zo(sbi)perylen. U NO ug/Icg 
Beuzo(k)fluonnlhene U NO ugItg 
ButylbenzylphtlWate U NO ug/Icg 
Carbuole U NO ug/leg 
Ouyseue U NO ug/Icg 
Di.n.ootylphtblllatc U NO ug/tg 
D~n-DClJ'lphthalale U NO u&!kg 

-) Dibcuzo( l,h)an1hnccDC U ND u&!kg 
D_ u NO UJ!kJI 
IJ;ctlIylphlhol"", U NO u&!kg 
DimechylphtlWato U NO ug/Jcg 
Diphenylamine U NO uglkg 
Fluoranthcoe U NO bg/Jcg 
Fluorene U NO uglkg 
Hexadlloroben:zc:.ne U NO ug/Jcg 
HC}tachJorobut:lldk;ne U NO ugltg 
HexachJoroeyclopentadiene U NO ug/Icg 
Hexachloroethane U NO ug/Jcg 
Iodeuo( 1.2.3-cd)pyreoe U NO ug/tg 
(sophol'ODe U NO uglkg 
N-Nilrosodipropylamine U NO ug/tg 
Naphtholcne U NO u&!kg 
Ni.lJ'Obenzene u NO ugll:g 
PenrachlOJVpbenoi U NO ug/Jcg 
Pbeoaotbrene U NO ugll:g 
Phouol U ND ugikg 
Pyre .. U NO ugll:g 
bis,(2.Chloroethoxy)memane U NO uglkg 
bis(2-Ol1oroethyl) ether U ND ugll:g 
bis(2-Chk>roisopropyl)ethet U NO uglkg 
bi'(2-llthylhayl)phtbaJat. U NO ull'll 
m.p-C:esoJs U NO ull'll 
m-Nitroulline U NO ugltg 
o-Cresol U NO ugll:g 
o--Nitroaniline U NO uglkg • p-Nitroaniliofl U NO ull'll 

-) 
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QCSumman: 
WorkOnier. 66llI5 l'vge 30( 4 

PIIrIIIIWD. NOM Sam~le QWIl QC DDlts RPDI'I REC'lI lta~e AllIs, Date Ta.me 
Smi.Volatikt-GCIMS Fo:Ieral 
a..,b 198115 

... ·:l,4.fi·Tnbromophenol 3330 1 B'JO uKika S1 (23%-lll ..... ) 
• ... l-FhIOlllbiphLmyl 1670 938 uKika 56 (21%-104 ..... ) 
··2-F1uoropher.ol 3330 1910 ug/kg l1 (22%-93"') 

··N~ 1610 914 ug/kB ~9 (24%-"%) 
·"'f'beilol-dS 3330 2130 ug/kg 64 (22<1-99%) 
"p-T",""",y~oI4 1670 1360 uglkg 82 ('30"'-133%) 

QCllO(29)()S7 66195002 loIS 
1.2,4-Tdtblorobe= [670 U ND I 299 ug/kg 18 (15%-112%) 0Sl3IW2 14:37 
1.4-Dicllloro_. 1670 U NO I 305 ug/kg 18' (19'1>·89%) 
2.4.5-Tticblorcpbmol 3330 U NO 516 ug/kg 17 
2,4,6-Triehloropbenol 3330 U NO 524 ug/k. 16 
2,4-Oinitrotollleoe 1670 U NO j 315 ug/kl! 19' (32%-117%) 
2-Chloropheool 3330 U NO 590 IlJIkg 18 (U%-IOI%) 
4-Chloro-3-.-hylpheool 3330 U NO 615 ug/kg IS' (23%·114%) 
4-NitropheDol 3330 U NO J 312 ug/kg 9' (20%-126%) 
AcenapWicDe 1670 U NO 286 ug/kg 17 (15%-]]4%) 
Heuchlorobenz,eoc: 1670 U NO J 276 ug/k& 17 
Hexac:hlorobll cadiene 1670 U NO J 263 ug,1£g 16 
Heuchlor_ 1670 U ND J 309 ug,1£& 19 

.J N-Ni'tl'OsolF.propylamine 1670 U NO J 303 ug,1£g [8 (18%-1[06%) 
Nitrobenzene 1670 U ND J 323 ow1<.l 19 
Pentach10r0phenol 3330 U NO 62& ug,1£! [9' (340;.11 0%) 
Phenol 3330 U NO 612 ug/kB 18 C17\b-l04%) 
Pyrene 1670 U NO 2T.l ug/kB 16' (26%-130%) 
",p-Ct=\, 3330 U NO 5M og/kg 17 
o-er",,1 3330 U NO 642 og/kg 19 

··2 .... 6-Tn'bromopbenol 3330 1740 716 'g/kg 22' ('2l%.1lI%) 
• ... 2.Fluc;u·oo;phenyl 1670 821 279 og/kg 17' (21 .... 104%) 
·"2.Fjuol"Oph~ 3330 1840 550 uglkg 17' (22%-93%i 
• ... Nitrobem:eoe-d5 1670 301 oglkg IS' ·(24'1o·91"i 
•• Pb eaoJ--4j 3330 S86 0&'1<; IS' (22"-99%i 
··p-TerpheDyl_dl4 1670 292 ug/kg IS" (30%-133910) 

QCI2000:930Sl- 661'95002 MSD 
l.;1..4-'J.rich lorobenzeDe 1670 U NO 755 ugl'q 86' 45 (0%-31%i 0813002 14,58 
L,4-DichloroIJeIlZCDe 1670 U NO 718 uglkg 81" 43 (0%-36%) 
2.4.5-Tricb IoropIlenoI 3330 U NO 2060 uglkg 113 62 
2,4.6-Trichloropbenol 3330 U ND [740 uglkg 101 52 
1,4-DinilrotolDeDe 1670 U ND 1240 Ilg/lCg lJ .. 75 (0);1-37'') 
2-ClIloropbeool 3330 U NO 1470 u&ikg 85' 44 (0%-34") 
4- ClIloro-3-methylpbmol 3330 U ND 2240 uJ/lcg 114- 67 (0%-34%1 
4-Nitropheool 3330 U NO 1900 -!lks 144' 57 (~-35%) 

A<enaph1l1coe 1670 U NO 917 -&ikg lG5" 55 (0%-33%) 
Hexachlorobcozene 1670 U NO 1030 ug/kg lJ6 62 
HexacbJoroboutadielte 1670 U NO 627 uglkg 82 38 
HulChlotoctbane 1670 U NO 689 .&ikg 76 41 
'N.Nitrosodip!opylam.ine 1670 U ND 816 uglkg 92" 49 (0%-2~) 
Nitrobenzene 1670 U ND 885 uw1<.l 93 53 _e Peatachlorophtool 3330 U ND 1890 -g/kB 1 DO' Sf (0%-40%) 

..J 
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QCSummarl: 
WDl'kDniu: 66195 Poge 4 of 4 

Parma.me- NOM S·""". Qual QC Ullits RPD'If REC'I'o RBIlI!. hJs1 Date Time 

SaRi-VolPilQoGCMS Fo:kraI 

"'". J!li21S 

I'beool 3330 U ND 1680 ug'kg ~3' ~O (091·37%) 
Pr=c 1670 U ND 1090 "&'kg I2(/"" 66 (0%·39%) 
m,p-Crcsols 3330 U NO 1690 "&'kg 100 II 
o.cre.ol 3330 u ND 16'lO ugil<g 90 II 

"1,.4,6-Tn"bro~ 3330 17<10 1810 ugtq l6 (2391·111%) 
··2-Pl1aorobipha))'1 1610 821 802 .gtq 48 (2191.104%) 
·"2-FloorophcDoJ 3330 1840 1480 ug'kg 45 (22%-93%) 
··Nil:rObeozeoe...d 1670 780 ~'Iqj 47 (2491-97%) 
HPbcnol-dS 3330 1670 "g'kg 10 (22%·99%) 
-*p-Terphcnyl-d14 1610 1120 ug/I:g 61 (,~·m%) 

Notes: 
REX is e&lculaIecl al Lhc 95% confidence level (2-sigma). 
The Qllalifiers in tlth report are defined u foUows: 

• 
•• 

Rl:\ICOv~ or 'NtPD nat widull ;teceptallce lisniu aedlm !lpite. amount 1l(J[ compatble. with the sample or the duplicale RPD's lire not IlpyliCllb~ where 11 

l .. diCAtcs u .. yte is.a. surrogate COlnpOllnd . 

_e 
J 

B 

H 

1he-analyto Wit found in the. blaak above the- effective MDL. 

Holding time was exceeded. 

Estim.&led valut" rht: aIlalyte c:cnCelltratiCtD fell zhove th~ ~vc: ~:IDL aud below the. effect.i'te PQL 

P The respooSll behl"ten the contlrmatioD column &Dd the primary column is >40%0 

U The UlIlytc \1(I!j malyud for but QI,ll derec1ed below this conce:nlrBtio'[l. fQl OrCanic and Inorpn.i:c anaIytes the result is lw Ih.an the effective MDL.... I 

X Presumptive. evidc:ace that the analyre is DOL present PIea5e see aarrative: for further jnfonnlllum, 

X Presumpbve evideacc: lbat llIe analytc is 00l prescnt. f~ see ullITlltive forfw1her infromalioD.. 

X Ullccrlain ideDtificatiOtl for gemma spectroscopy. 

N/A indicates that spike. recovery limits do I10f apply wilen &arnple cQll.CMlCation e:u:ee& spike COl1C. by I factor 0.( 4 or mort. 
A The Rell1.ive Percent Diffcrenc-c (RPD) obtaiued from tha sample duplicate (DUP) is ovahwed ~DSL (he acceptence criteria when mt. sample Is grea1er lhltJ 

five: times (SJ() the. CODtrael required detection limit (RL). In case$. Wfte.ffl either clt~ .sample or dupti.ca.Le ... ·ulJe is-less thoul''SX tl\e Rl. ... cGrltrollimil of-+l~ 
the RL is pse;l to evalU8ie lhe DlJP resulL 
Foe PS, PSD. and mn.T results, the ... .a(ues lisLed are Lhe measured ltDlollll..tS, not final conceDlr.Ltions. 

Where th< analytical meHlOd has been ptrfol1Il<d under NELAP certiflcaliOll, the analysis has mel a11o;the 
requiremenrs of tbe NELAe standard unless qualified on [he QC Summary. 
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HPLC Nal'l'ative 
Sandia Nationlll Labs (SNLS) 

SDG66189 

MethodJAnlllysls Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch 
Number: 

Prep Batch Number: 

Sample Analysis 

Nitroaromatlcs and Nltramines by High Performance Liquid 
Chromatography (HPLC) 

SW8468330 

SW846 8330 PREP 

198039 

198038 

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

SampleID OientID 

66189021 059691-002 

66189022 059692-002 

66189023 059693-002 

66189024 059694-002 

66189025 059695-002 

66189026 059696-002 

66189027 059697-002 

66189028 059698-002 

66189029 059699-002 

66189030 059641-002 

66189031 059642-002 

Page lof 4 
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66189032 

66189033 

66189034 

66189035 

66189036 

66189037 

66189038 

66189039 

66189040 

1200292731 

1200292732 

1200292733 

1200292734 

System Configuration 

059700-002 

059701-002 

059702-002 

059703-002 

059705-002 

059706-002 

059J07-002 

059708-002 

059709-002 

XBLKOI (Blank) 

XBLKOlLCS (Laboratory Control Sample) 

059691-002MS (Matrix Spilce) 

05969l-002MSD (Matrix Spike Duplicate) 

The labol'lltory utilizes a hlgh perfoffilance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatogt1lphlc hardware system consists of an HP 
Model 1050 HPLC or HP Model 1100 HPLC with progJ'arnmahle gradient pumping and a 100 ul 
loop injector for the primary system and a 100 ulloap injector for the confmnation 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 ArrayUV detector which monitor absorbance at the 
following five wavelengths: 1) 214llIll; 2) 224 nm; 3) 235 nm; 4) 254 nm; 5) 264 nm. 

The primary HPLC system is usuaUy identified with either a designation of HPLC #2, or hplcb 
in the taW data printouts. 'The confmnation HPLC system is usually identified with a designation 
of HPLC #1. or hplca in the raw data printouts. The HP 1100 HPLC system is identified as 
HPLC 113, or hplcc in the raw data priotouts. The HP 1100 HPI..C has a Column Switching Valve 
whlch enables this system to be used for primary anal ysis or confinnation analysis. 

Chromatographic Columns 

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

HP: HypersiJ BDS-C18, 250 mm x 4 rnm OD. containing 5 um particle size. 

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

Page 20f 4 
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columns, is accomplished through analysis on the following column: 

PH: Develosil CN-DGS-5, 250 rom x 4.6 mm 1.0. 

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

Preparation/Analytical Method Verification 

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

Calibration Information 

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

CCV Requlnments 
All calibration verification standard(s) (CVS, ICY or CCV)requirements have been met for this 
SDG. 

Quality Control (OCl Information 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 
The blank(s) analyzed with this SOO met the established acceptance criteria-

LCS Recovery Statement 
All the LeS spike recoveries were within the established acceptance limits. 

QC Sample Designation 
The following sample analyzed with this snG was chosen for matri.~ spike analysis: 
66189021 (059691-(1()2) 

MS Recovery Statement 
4-anrino-2,6-dinitrotoluene fails recovery low in the matrix spike (MS). The analyte meets 
acceptance criteria in the LCS and MSD. The failure is attributed to random laboratory error. 

MSD Recovery Statement 
The matrix spike duplicate recoveries were within the established acceptance limits. 

MSIMSD RPD Statement 
The relative percent di.fferences (RPD) between the MS and MSD were not within the required 
acceptance limits. For 4-amino-2,6-dinitrotoluene. 
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Technical Information 

Holding Time Specifications 
All samples in this SDO met the specified holding time requirements. 

PreparationlAnwytlcal Method Verification 
All procedures were performed as stated in the SOP. 

Sample DUUtiODS 
None of the samples in this SDG n:quired dilutions. 

Miscellaneous Information 

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

Manual Integrations 
No manual integrations wen: required for any data file in this SDG. 

Additional Comments 
No additional comments are needed for this sample group. 

The FORM 8 uses the retention time of the surrogate as a measure of how close the retention 
times of the samples and QC are to a standard component. The Instrument Blank does not 
contain the surrogate. 
The samples were concentrated prior to analysis to achieve the required detection Jimit. 

Comments 

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

Reviewer: __ 9J~~?,==(?,~......L.==:...-___ Date: __ 9,--. ;..:'I?"-----.::.".;:""--____ _ 
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Method/Analysis Information 

HPLC Narrative 
Sandia National Labs (S~'LS) 

SDG66189-1 

Procedure: 
Nitroaromatics and Nltramines hy IDgh Performance Liqn\d 
Chromatography (HPLC) 

Analytical Method: SW846 8330 

Prep Method; 

Analytical Batch 
Number. 

SW846 8330 PREP 

198044 

Prep Batch Number: 198043 

Sample Analysis 

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

SampleID 

66195002 

1200292738 

1200292739 

1200292740 

1200292741 

System Configuration 

059710-002 

XBLKOI (Blank) 

ClientID 

XBLKOILCS (Laboratory Control Sample) 

05971O-002MS (Matrix Spike) 

059710-OO2MSD (Matrix Spike Duplicate) 

The laboratory utilizes a high perfonnaoce liquid chromatography (HPLC) instrument 
configuration for explosiVes analyses. The chromatographic hardware system consists of an lIP 
Model 1050 lIPLC or lIP Model 1100 HPLC with programmable gradient pumping and a 100 ul 
loop injector for the primary s)'l!tem and a lOO ulloop injector for the confirmation system. The 
HPLC 1050 is coupled to a lIP Model G 1306A Diode Array UV detector, and the HPLC 1100 is 
coupled to a HP Model G1315A Diode ArrayUV detector which monitor absorbance at the 
following five wavelengths: 1) 214 run; 2) 224 run; 3) 235 run; 4) 254 nm; 5) 264 nm. 
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The primary HPLC system is usually identified with either a designation of HPLC #2, or hplcb 
in the raw data printouts. The confirmation HPLC system is usually identified with a designation 
of HPLC # 1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as 
HPLC#3, or hplcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve 
which enables this system to be used for primary analysis or confirmation analysis. 

Chromatographic Columns 

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

HP: Hypersil BDS-CIS, 250 nun x 4 nun O.D. containing 5 umparticJe size. 

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

PH: Develosil eN-DOS-5, 250 nun x 4.6 nun I.D. 

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

l'reparotionlAnalytical Method Verification 

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

Calibration Information 

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

CCV Requirements 
All calibration verification standard(s) (CVS, ICV Or CCV)requirements have been met for this 
SDG. 

Quality Control (oq Infonnatioo 

Surrogate Recoveries 
AU the surrogate recoveries were within the established acceptance criteria for this SDO. 

Blank Acceptance 
The blank(s) analyzed with this SDG met the established a=ptance criteria. 

Les Recovery Statement 
One or more of the required spiking analytes were outside of the SNLS and GEL acceptance 
limits in the laboratory control sample (LeS). Due 10 QC failure the associated sample was 
reextracted. See NCR 4645 
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QC Sample Designation 
The following sample analyzed with this SDG was chosen for matrix spike analysis: 
66195002 (059710-002) 

MS Recovery Statement 
One or more of the required spiking analytes were not within the SNLS acceptance limits in the 
matrix spike (MS). The matrix spike duplicate (MSD) also failed recoveries. The failing 
recoveries are atuibuted to matrix interference. All of the recoveries were within GEL's SPC 
recovery limits. 

MSD Recovery Statement 
One or more of the required spiking analytes were not within the acceptance limits in the matrix 
spike duplicate (MSD). The matrix spike (MS) also failed recoveries. The failing recoveries are 
attributed to matrix interference. All of the. recoveries were .... ithin GEL's SPC recovery limits. 

MSIMSD RPD Statement 
The relati~·e percent differences (RPD) between each MS and MSD were within the required 
acceptance limits. 

Technical Information 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements for the initial extraction. 
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 hou.rs are calculated 
Ln the AlphaLIMS system. Those holding times expressed as days expire at midnight 01\ the day 
of expiration. 

Preparation/Analytical MetMd V"rification 
i'\ll procedures were performed as stated in !he SOP. 

Sample Dilutions 
None of the samples in !his SDG required dilutions. 

Sample ReextractlReanalysis 
The following sample WllS reextracted due to failing spike recoveries in the LCS, MS, and MSD. 
66195002 (059710-OOZ) 

Miscellaneous Information 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) has been generated for this SPG. 
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Manual Integration 
No manual integrations were required for any data file in this SDG. 

Additional Comments 
The samples were concentrated prior to analysis to achieve the required detection limit. For 
GEL, the following analytes coelute on the cyan 0 column: a) 2,4,6-Trinitrotoluene, 2,4-
Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrobenzene and 1,3-Dinitrobenzene c.)m-,p
, and (}-Nitrotoluene. 

Method/Analysis Information 

Procedure: 
Nltroaromatics and Nitramines by High Performance Liquid 
Chromatography (HPLC) 

Analytical Method: 

Prep Method: 

Analytical Batch 
Number: 

SW846 8330 

SW846 8330 PREP 

203606 

Prep Batch Number: 203605 

Sample Analysis 

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

SampleID 

66195002 

1200305569 

1200305570 

System Configuration 

059710-()()2RE 

XBLK02 (Blank) 

ClientlD 

XBLK02LCS (Laboratory Control Sanlple) 

The laboratory 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 programmable gradient pumping and a 100 ul 
loop injector for the primary system and a 100 ulloop injector for the confirmation system. The 
HPLC 1050 is <:oupled 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 
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following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 run; 4) 254 nm; 5) 264 nm. 

The primary HPLC system is uSl.1all y identified with either a designation of HPLC #2, or hp1cb 
in the raw data printouts. The oonfirmation HPLC system is usually identified with a designation 
of HPLC #1, or hp1ca in the raw data printouts. The HP 1100 HPLC system is identified as 
HPLC #3, or hplcc in the raw data printouts. The lIP 1100 IIPLC has a Column Switching Valve 
which enables this system to be used for primary analysis or confinnation analysis. 

Chromatogl'aphic Columns 

Chromatographic separation of nitroaromatic and nitramine components is acoomplished through 
analysis ()n the foll()wing reversed phase columns: 

HP: Hypersil BDS-C18, 2SQ mm x 4 mm O.D. containing 5 urn particle size. 

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

PH Deve10sil CN-UGS-5, 250 mID ~ 4.6 rom J.D. 

The pri mary column is used for quantitation while the confinnation column is for qualitative 
purposes only. 

Preparation! Analytical Method Verification 

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

Calibration Information 

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

CCV Requirements 
All calibration verification standard(s) (CVS, ICY or CCV)requirements have been met for this 
SDG. 

Quality Control (QC) Inrormation 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 
The bbL'1k(S) analyzed with this SDO met the established acceptance criteria. 
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LCS Recovery Statement 
All the LCS spike recoveries for this SDG were within the established acceptance limits. 

QC Sample Designation 
A matrix spike/matrix spike dulicate was not performed with this batch. 

Technical Information 

Holding Time Specifications 
Not all samples in this SDO met the specified bolding time requirements. Tbe following samples 
were originally elltracted within holding, but were Ieelltracted out of holding due to failing spike 
recoveries in the LCS. 
66195002 See NCR 4645 

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

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

Sample Dilutions 
None of the samples in this SDG required dilutioru;. 

Miscellaneous Information 

Non(onforrnance (NCR) Documentation 
The following non-conformance report (NCR) was submitted with this SOO. See NCR 4645. 
The sample was reextracted out of holding due to low spike recoveries in the LCS. 

Manual Integration 
No manual integrations were required for any data me in this SDG. 

Additional Comments 
The samples were concentrated prior to analysis to achieve the required detection limit. For 
GEL, the following analytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene, 2,4-
Dinitrotoluene, and 2,6-Dinitrotoluene b.) U,5-Trinitrobenzene and 1,3-Dinitrobenzene c.)m-,p
, and o-Nitrotoluene. 

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. 
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Review Validation: 

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

Reviewer:_~CfJ"""..;", .. ==(2~":>2,J«><L. ___ Date: __ 9.!..---=-z.:..:~=-'..;c=-. ">-= ____ _ 
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HPLC Narrative 
Sandia National Labs (SNLS) 

SDG66189-2 

Method/Analysis Info1'1lllltion 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch 
Number: 

Prep Batch Number: 

Sample Analysis 

Nltroaromatics and Nitramines by High Performance Liquid 
Chromatography (HPLC) 

SW8468330 

SW846 8330 PREP 

198171 

198170 

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

SamplelD 

66197008 

1200292%4 

1200292965 

1200292966 

System Configuration 

ClientlD 

059640-004 

XBLKOI (Blank) 

XBLKOILCS (Laboratory Control Sample) 

XBLKOILCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes a high performance liqUid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of an lIP 
Model 1050 HPLC or RP Model 1100 HPLC with programmable gradient pumping and a 100 iiI 
loop injector for the primary system and a lOO ulloop injector for the confirmation system. The 
HPLC 1050i8 coupled to aHP Model G1306A Diode Array UV detector. and theHPLC 1100 is 
coupled to a HP Model G1315ADiode Array UV detector which monitor absoxbance at the 
following five wavelengths: I) 214 run; 2) 224 nm; 3) 235 nm; 4) 254 run; 5) 264 nm . 
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The primary HPLC system is usually identified with either a designation of HP,LC #2, or hplcb 
in the raw data printouts. The confirmation HPLC system is usually identified with a designation 
of HPLC #1, or hpJca in the raw data printouts. The HP 1100 HPLC system is identified as 
HPLC #3, or hplce in the raw data printouts. The lIP 1100 HPLC has a Column Switching Valve 
which enables this system to be used for primary analysis or confirmation analysis. 

Chromatographic Columns 

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

lIP: Hypersil BDS-ClS, 250 mm x 4 mm O.D. containing 5 um particle size. 

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

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

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

Preparation/Analytical Method Verification 

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

Calibration Infomtlltion 

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

CCV Requirements 
All calibration verification standard(s) (CVS, ICV or CCV)requirements have been met for this 
SDG. 

Quality Control (og Information 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteda for this SDG. 

Blank Acceptance 
The blank(s) analyzed with this SDG met the established acceptance criteria . 
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LCS Recovery Statement 
One or more of the required spiking analytes were not within the SNLS 80-120% static 
acceptance limits. However, the LCS was witllin the acceptance limits according to the GEL 
SPC limits. The client has been notified and requested that the data are used. Please see the 
enclosed e-mail in the Miscellaneous Section. The enclosed Certificate of Analysis has the GEL 
SPC limits on it. 

LCSD Recovery Statement 
All of tile required spiking analytes were within the acceptance limits in the laboratory control 
sample duplicate (LCSD). 

LCSILCSD RPO Statement 
All of the relative percent differences (RPDs) between the LeS and the LCSD were within the 
acceptance limits for this SDG. 

QC Sample Designation 
A matrix spike/matrix spike duplicate was not perfonned with this batch. 

Technical Information 

Holding Time Specifications 
All 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 AlphaLIMS system. 
Those holding times expressed as days ellpire at midnight on the day of expiration. 

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

Sample Dilutions 
None of the samples in this SOO required dilutions. 

Miscellaneons Information 

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

Manual Integration 
N" manual integrations were required for any data file in this SOO. 

Additional Comments 
Conftrmation analysis was performed on some of the samples in this batch. The values reported 
are from the primary analysis. The confirmation analysis is used for qualitative purposes only . 
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Sample 1200292964 had a response for some target analytes whOf.e concentration greatly 
differed between the primary and confnmation analysis (greater than 40% difference). Because 
both columns or detectors indicated an acceptable peak in the appropriate retention time window 
for these analytes, the analytes are reported as positivc rcsults. Due to the high percent difference 
between the two columns. it is indicated as such on the appropriate Certificate of Analysis with a 
P qualifier. Those analytes reported with a percent difference greater than 40% but less than 70% 
are qualified as presumpth'e evidence of the presence of the material. Analytes reported with a 
percent difference greater than 70% should be considered undetected. 

Sample 66197008 extract was a thick emulsion. 

The Form 8 uses the retention time of the surrogate as a measure of now close the retention time 
of the samples and QC are to a standard C<lmponent. The Instrument Blank does not contain the 
surrogate. 

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

Confinnation analysis was perfonned on some of the samples in this batch. The values 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-Trinitrotolliene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) l,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 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 analyrical data to be verified by a qualified clara validator-. In addition, all data 
designated for CLP Or CLP-like packaging will receive a third level validation upon completion 
of the data pack,e. . 

Reviewer: a?~~ )Jj4tM D~: //14"3"'-
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QCSumroan: RtPortl'lo,"" Scpt.mberl4, 1.00]. 

CUeD. : SaoclbNltimalLllhorato.w. 1'a2' 10/' 2 
MS-t7S6 
P.O. Box S800 
Albuquerque, New Mrnro 

C ""'-'<t: _M./'IIWI .. , 

W orko:rder: 6lil" 

p- NOM S~1e QwoI ~ Ulllt.s RPD% REt"". ~l 0.1e~_ 
HPLC ~pIOd.WlS , •• l1li 
B:d.Itb 198OJ9 

QClltJO>lml L<:S 
1.3 ,:5. 1'rinitro'l:lenz.tne 800 126 ugllcg 91 (77%-124~) JLW 09-1JSi02 19:38 
1.4.6-Trin.Ltr~ 800 748 ugll:g 94 (8_12<)%) 
2.4-Dinitrotojll¢llt: 800 713 IIgIi& 89 (,17%·122%) 

l~·~. 800 754 ufik< 94 04%.12\ .. ) 
2·AmiJI<>.4.~·di.aitroto"""" 800 754 ogll;g 9. (81%·12591) 
4-AmiIK)-2,6-diaitrotcln.eQe 800 701 1If'kg 88 (19%.123%) 

IlMX 800 759 uJik& 95 (~4%·131'il) 

NlIrobenzeae 800 72\ uJlkg !jQ (75%·125%) 
RDX 800 758 ugl'<& 95 (8091-123%) 
TttryI 600 576 "i'ka 72 (65$.124%) 
lI'I-tJi.rutl~e 800 732 ul'kl! 92 (77%·1 %4%) 
m-NirrotohJ.e,R 800 722 ugll:g 90 (,,%.H7%) 

o-Nilrotolueoe BOO 716 I1JI1;g 90 (75%-119%) 
p-Nitrctolu.coe 800 732 ug/kg 91 (76%-121%) 

...; .... J.2~e 400 )73 upkg 93 (71%-118%) 
QCI:>OO2>2731 Mll 

1.3~ Trini'lrOileazebe U NIl u~g 09IOWl a,56 
2,4,6-Tnru'trOtolutne U NIl ug/tg 
2.,4-Dinitrotolt.Lent U NIl Il!:fkg 
1.6~Di.lIilTOIOJnene U ND upkg 
2-Ami1lO-4.&11innrotolue:ne U NIl uglkg 

4-Aroioo-2.iS-<Iir.itroto ...... U };D ~g 
HMX U NO u~ 

!iitrn benzene U ND og/kg 
RDX U NO llg/kg 
Tetryl U ND ~ 
m-Di:nitrQbeaxene U NO uglkg 
m-Nkro\.Ql~M U NfJ a~ 
o-:."iilrotolueoe U Nt> ugIkg 
p-YUroloh.leDe U ND uJ'ki 

.. -t.2-dinitrobenlene 400 3tO uJllcg 95 (7l %-1 WI!') 
QCEaJ029Z1J3 66189(]:;:1 MS 

1,3.s· Trlnitr{Jber.une 800 U 1>1) 6n ug/l:g ~5 (66%·ln~) ()9l0SI022.0:19 
'2.4.6-T.riltitrotol uent: 800 U t-1) 711 ug/tg 90 (71%·1l2%) 
2.4·DinitrotcdlltDt BOO U NIl no uJ!lq 90 (61~·114%) 

2.6·Di.nitrot~uc:ne BO() U NIl 786 uUkJI 98 (70l\\·12Il1» 
2-Arnino ..... 6-d..in:i:trntoJuelU: 80() U Nt> 635 oglkg 79 (79';·124%) 
4-AnDno-2.6~olueb& Bo() U NIl 433 ug/l:g 54" (7J ';·120%) 
11M)( 800 Ii Nt> 16U uglkg 95 (7Sw,.!3!%) 
Nilrobenuno:'- BO/] U NIl 7ct uglkg 89 (72'11>-120-;0) 
RDX 80() Ii NO 72U ugfq 90 (~1~136%J 
Telr,-! 80() U NO 575 u~~ 7? (65%-135%) 

J .., 
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QCSununary 
W_r. "189 Pa,.zo(z 
PinDII ..... NOll! Sample .. Qual 9C UBill JU'I)% REc~ - AlIls.t D.t.e TiDM: 

BPLC Esplosiv.SI FederaJ 

""'" 1!18039 

m-DnUQ"ObeDzene 800 V NO 737 ugikg 92 ('1)%·125111» 
na--NilrOtolue.oe 800 V 1\'0 71~ uJlkg 90 (jl3%-116%) 
o-NibtltOluc:ne 800 V NO 711 uwq 89 (68"'·122%) 
p-NitroloJuene 800 V 1\'0 726 ugikg !I (67"'-12;%) 

1IO>Iol,2-dinilrobenu:ne 400 4!l7 363 ug/kg 91 [71111>-118%) 
QCl'ZOO2C)2714 66]8'0021 MS" 

1,3,5-Trinitr"Obe:Jtteoc 800 V NO 725 "JIki 7 91 (0%-2.0%) 0!W5102 21,01 
2,4,6-Trinitrotoluene 800 U NO 752 ugikg 5 94 (0%·2091>1 
2,4-D;nlIrnroJ .... 800 V NO 737 ugikg 2 92 (0%-24%) 
2,6-DiDilrOlOluene 800 LT NO 783 ug/kg 0 9< , (0%-2191» 
2-Amim-4.6-dinittotoluene 500 U NO 756 uglkg 17 94 . (0%-20'1» 
4-AmiDO-2.6-4illitrotlllu<no 800 U NO en """g 43' 84 (0%-20'1» 
HMJ( 500 U NO 784 uglkg 3 98 (0%-38%) 
Nitrobenzene 800 U NO 731 """g 3 91 (0%-21%) 
&OX 800 U NO 735 ug~ 2 92 (_35") 
'retryl 800 U NO 659 ugikg 14 82 (0'1'-30'1» 
w-DinitroblCllZec e 800 U NO 756 ug/kg 1 9l (_23111» 
m-Nitrotolueoe 800 U NO 744 uJlki 4 93 : (0'l>-2O%) 
Q-Nitrololur:n.e 800 U NO 714 Ug/kg 3 92 . (0%-23%) 
p-Nitroroluene 800 U NO 749 ug/kg J 94 (0%-22%) 

.... 1.1·diniJrobera.tae 400 407 l8) ug/kg 96 [71%-118%) 

Notes: 
RER i~ l::lI.lculaltd at the 95% confiaeRCe level (2-sigma). 
1'he QuaLifter$ in ttUsrt:{>Ort are defhl~ as follow.s: 

• .. Rec<)'t'cty or %RPD nal within lCeeptance limil$ and/or spike. iUOO\lut DOl compatible with the sample or the c.uplicslc RPD's an: not applicable where 11 

IndLcales lDILIyte is.a surropl.e compound. 

B 

H 

r 
p 

u 
X 

X 

X 

The lUW.yte was found in the blank. above the effective MDL. 

Holding rime was exa.edcd 

Esrin'lated value:, Ihe analyte. oo:r.Cen~cm feU abo .. e the effective MDL aDd btlQw the: effective PQL 

!be response betw~ the confirmation colUJUll and the priJJJarY column is >409&D 

The IIllAlyte wu analywi (or oot llQt. dt.ltt\cl 'bel.ow '1..II.is. OOf\.CC1ltIatlo\\' For Otgri~ 8M. Inorgauii; mal)1.c:;. the :re-sull )'S les:. \han the eiftttive MDL 1 

Presomptiv-c evidence lfW the analylC: is.not tRsenJ., Please see namttive 10r further Wonn~oll. 

Presumptiv-e cvidcnc.(; tbtt the aoalyte is nell pres-ent Please -seeuarntive forfUd.bcr infrom:niOD. 

Unc;ulaiD idtl1titication for gamma spectroscopy. 

NlA indiWes that spit;c reco,'ery limits do not apply wIleD sample COI1CeD1.n.OOn exceeds spike cone.. by :a.iattorol4ol' more. ' 
,., ~ Relative Peroell1 Difference (.RID) otKaiDe4 U01l1 tha sampk duplicate (DUP) is ICnluat:ed ae,ainSi tlle accepte~ aiterill whel:llhe sample l6 greater '\han 

five times (SX) me o:mtt.act required deteclion limit (RL). In ellS(:' where either the sample or duplical:1: va10c is Ic;ss tlum sx. the.RL, iI oonlIolli.mlt of +I~ 
me RL is used to evaloau.lbc DUP result 
For PS, PSD, wd SDrr..T results, rhe values 1Imd. lIl'e tbe mellSUf'"E!Cl PDOIDU. uot final ~ns. 

Where the analytical method has beep perlonned under NELAP certificati(m, the :a.n.aJ.ysis bas met aU of tbe 
:requirements of the NELAC s.t.andard unless G.ualified on (be QC Summary. 
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OCSummIUJ: RcDort Date; Sepltmber 26, 2002 
CHmt: Saudla Natiooal LaboTatorif!S Pa8< l.r 4 

MS-Q756 
P.O. Box 5800 
Albuq'Der1(Ue, New MQiw 

COOlact: PIunela M. P'1tIs6aDt 

Workorder: 66195 

~~" .. NOM S~1e ."Q!!;!! QC UDiIs RPD% REC";·- Ra~ A:dls. 0. •• llmo __ 

HP'LC El:pIosivcs F tdfl'aI 

""'" 198044 

QCl20029l739 LCS 
1,3,5· Trinitrobenzene 800 755 uglkg 94 (77%·124%) ILW 09111102 09,23 
lA,ti-TrinitrOloluen~ 800 820 uglkg 103 (80%-120%) 
2.4-Dinitrotoluene 800 700 ug/kg sa (77%-122%) 
2,o,..DinitrolO!uene 800 732 uglkg 92 (74",·\21 %) 
2-Amin04,6-diniuototuene 800 737 uglkg 92 (1l%·l2S%) 
4-Amioo-2,6-dinitrotoluc:ne 800 625 u&'k£ 7S' (79%-123%) 
IIMX 800 968 uglkg 121 (84%.1l1%) 
Nitrobeazene 800 657 uglkg 82 (75%-125%) 
RDX 800 813 uglkg 102 (80%·123%) 
Te1ryl 800 308 uglkg 38' (65%-124%) 
m-Dinitrobeozene 800 719 uglkg 90 (77%-124%) 
m-NittOl.olueDe 800 657 uglkg 82 (77%-117%) 
()oNitrotoluene 800 659 uglkg 82 (75%-1l9%) 

.. _-) p-NitrQtoluenc 800 668 uglkg 8' (76%-121%) 
., J,2·cljllitrobcnztne 400 368 uglkg 92 01%-1l8%) 

. QCI200292738 MB 
1,3,5·Trinitrobenzene U ND uglkg 09/11/02 08:41 
2,4,6-Trinitrotoluene U ND uglkg 
2,4-Dinitrotoluene U ND uglkg 
2.6-0iDitrotoIuene U ND uglkg 
2-AlrUnQ-4,6·d:ioilrololuenc U ND uglkg 
4-Aroino-1,6--dinitrotoluenc U ND uglkg 
HMX U NO uglkg 
Nitrobenzene U ND ugikg 
RDX U ND uglkg 
Tetryl U ND ugIkg 
m-Dinitrobenzene U ND ugIkg 
m-Nitrolol~ U ND uglkg 
o-Nitrotoluene U ND ug/ka 
p-NilrOtaiuene U ND ug/ka 

* .. l,2·dinilIobemene 400 382 uglkg 96 (71%-118%) 
QCI2002m40 66195002 MS 

1.3.5-TrinitrObenzene 800 U ND 739 uglkg 92 (66%-133%) 09/l1102 10,04 
2.4 .6~ Trinitrotoluene 800 U ND 720 ug/l(g 90 (77%-132%) 
2.4-Dinitrototueae 800 U NO 727 ugIkg 91 (61%--134%) 
2.6~Di.ni!rotoluene 800 U ND 808 uglkg 101 (70%-121%) 
2-Amino-4.6-dinil1otoll.lene 800 U ND 700 uglkg 88 (79%-124%) 
4-Amino-2,6-diniU'OloJuene 800 U ND 574 uglkg 72 (71%-120%) 
IIMX 800 U ND 760 uglkg 95 ("(5%-138%) 
NilrobelU:enc 800 U ND 72. uglkg 91 (72%-120%) 
RDX BOO U ND 729 ug/l(g 91 (61%-136%) 

• Teu)'l 800 U ND 700 ug/l(g 88 (6511>-135%) 

-
J 
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QCSummary 
workorcl.er: 66195 Pqe 20t 4 

Stnnple Q;;2i-- RPD% Anlst 
-, , 

Pammame NOM -- -Q<; Uails REC% Ran .. ~~~ Thae 
Hl'LC EJiplusl"15 Fedenl 
a_ , ..... 
m·Dinitrobenzene 800 U NO 740 ugli;j; 93 ('15%-125%) 
m-NilrolOluenc 800 U NO 717 ugli;j; 9(l 0310-116%) 
o-Nhrotoluene BOO U NO 721 u&Iki 90 (68%-122%) 
p-Nitrotoll.letle BOO U NO 727 uall<g 91 (67%-125%) 

"*1,2-dini1J'tlbenu:ne 400 374 397 UJ!Ikg 99 (71%-118%) 
QC.12OO2SJZJ41 661115002 MSD 

1.3.5· TrinitrobeTlUl1e BOO U ND 739 ugli;j; 0 92 (0%-2O'lI) O9JllI02 10,46 
2,4.6-Trilritrololu.cne BOO U NO 119 uglq: 0 90 ' (0%-20%) 
2.4-Dinitrotoluene BOO U NO 735 uN 1 92 ' «)%.24%) 
2.6-Dinlt.rotoluene 800 U NO B52 ug/k& 5 106 «)%'21%) 
2-Arnino-4,6-diDiliotoJuene 800 U NO 670 ug,1cg 5 84 «)%'2O'lI) 
4-AmJno-1,6-dlniu'orollleM 800 U NO 503 ugli;j; 13 63 (0%-2Q'I,) 
HMX 800 U NO 164 ugl\;& 1 96 , (0'i.-38%) 
Nitrobenzene 800 U NO 721 0&1\;& 0 90 ' (_21%) 
RDX 800 U NO 729 ug/k& 0 91 : «()%'35%) 
Tetryl 800 U NO 694 ug/k& I 87 (O%-30%) 
m-DioitrObenz.cne 800 U NO 746 "&1\;& 1 93 (0%-23%) 
m-Nhrotoluene 800 U NO 158 ug/k& 6 95 (0%-20%) 
Q-Nl\rololu.CIW 800 U NO 715 uglkg 89 (0%-23%) 
p-Nitrotr)1uene 800 U ND 724 uglkg 0 91 (o%-22%) ..",j ~·l.2-dia.ilrobcnzene 400 37. 393 ug/kg 98 (71%-1\8%) 

Batch 101462 

QCI2003002iu LCS 
1,3 . .5-Trinilrobenztne- 800 691 uglkg 86 (77.,...124%) n.W 0911710221,02 
2,4,6-TrinitIttoluene BOO 693 uglkg 87 (BO%-110%) 
2.4-DiniO'Ololuene 800 641 ug/k& 80 (77%-122%) 
2,6-Dinitrolo~ne 800 679 uglkg 85 (74%-121%) 
2-Amin0-4.6-din.iIIOloluenc 800 683 u&'kg 85 (81%-125%) 
4-AI1lin()oo2.6-dinitrotoiuene 800 595 ugli;j; 7'" 09'h-123%) 
HMX 800 723 Ugli;j; 90 (~4%-131%) 
Nitrobenzene 800 627 uglkg 78 05~-125%) 
RDX 800 713 usl\;& 89 (80%-123%) 
Tctryl 800 603 ugli;j; 75 (~S%-I24%) 
m-Dinitrobcnzene 800 664 ugli;j; 83 (77%-124%) 
m-NhtQ\O\\lene 800 632 ugtkg 79 (77%-1l7'lb) 
o-NirroroJueoe 800 632 uglkg 79 05%-119%) 
p-NltrotoJueue BOO 640 ug/k& 80 (761)-121%) 

..... t.2-dinitrobeozene 400 346 ugli;j; 86 (?l %-118%) 
QCl200300280 MB 

1,3.5-Trinilr(lbenzCD.e U NO uglkg 09/1710220:19 
2,4.6-Trillltrotoluene U NO ug/kg 
2.4--Dinitrotoluene U NO ugli;j; 
Ui-Dirtia-otollJCDe U NO -&'kg 
2·Amino-4.6.diniLrolOluene U NO -g/k& 
4-Amino-l,6-dinitrotoluene U NO ug/k& 
lIMX U NO ugli;j; 
NitroOOnune U NO ugli;j; 

jt 
RDX U NO -g/k& 

.. 
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QCSummarv 
Workordcr: 66195 ..... 3"'5 

~~ NOM S'-"!I'le Qual QC Ullil< 1tID% xt;CYi ~ ~ DIlte 'U~e 

HPLC g",,,lilldro;, Nfl""A1 
BaJ<h 20]462 

TdTyl \: ND ,''', 
U1~Di nitrobei.J2.coe J.: NO "~ 
m~Nltro[.plueIle I: NO "Wltz 
~Nilmtohll:~ C ND u&fk& 
p.Nitmtolo.ene \, ND ug/kg 

.... I,2-d:initrobc:Iw:nc 400 Jj4 ...,...~ as (71~1l!"') 
QCl200::OO21)~ 6574$"00j MS 

L).s..TrirJitTObeluene 100 U ND H 7fi(J "&'kg 95 (66!i1o Ill") 091l7JO:Z 21:44 
2.,4,6-Trio.ilruwluc:ne 100 U ND H 71f1 UgIkg % (771O-1l2!t) 
2,.4-DiDil"mlnlnrme 100 U ND H 7$1 ,~ 94 (61~134") 

Z,6-DirullVw~t IlOO U NIl H a01 Ug/kJ 101 (7W>-IU'li) 
2-AmiJlo-4.6-diDillUliutDC &00 II NIl H 761 ug/lcf; 9$ ('l!I~l24*) 
4-Anli~2.G-dillju"Wi.~ IlOO U NIl H 701 UI!kI aa (71~I;mi) 

IlMX &00 U lID H 1!'f) u~~ tOO (1*138") 
N'Jh'Obc:n.r.1:J)C IlOO U NO H Tl1 u8I1LI ~ (721I>-1~) 

RlIX IlOO U NO H 7~ ull1t& 94 (6''10-'3/;'1.) 
Tooryl 800 U NO H 671 UN 84 (6S~ l3.l"') 
m-Dinitrobenu.:nc:: 800 U NO H TIS \llltl 91 (l~1r;'I.) 

m-Nitrotolu.a .... SOC U NO H 142 u&lk& 93 (73~116") 
o·Nltrotoluc:ae 8iX: U NO H 737 u£/t& 92 (_122") 
p-Niil.rOl.olu.euc 100 U tID H 13:'3 u~ 94 (~L2Sox.) 

-/' "-t<l,2-diDltrobcnUDe <00 370 H 401 uglkg 100 (7l'l--L18'l>1 
QCI~ ~7"500S "'0 

J ,J.5--Trinitrobol7..mr: BOO U NO H 75/ ugIIcj: 0 ?S (~1DII» 09fl1l112 2~2T 
2.4,6-Tr:nitrotol ueoe 800 U Nn H 761 ueJk.g 0 06 (Il<I>-2Il'I> ) 
2,4 Dillil:r"otoluene BOO U NO H 7S~ .~ Q 94 ~24") 
2,ft.. DinilroLOllltnc: gOO U NO If 8M u&fk& 0 1m (~Zl'l» 
2 Amillo ...... 6-d.initroroluc~ BOO U NO H 751- utlkl; 1 ~. (0\l>-1DII» 
4-Arn.m(t-'l,6-dini".rowNttl.e 100 U NO H 650 uW\<i 8 81 (C41D11» 
HMX 800 U ND H 7?4 ug/kJ 0 99 (G~J8"') 
N\ttOOe1lteut. 800 II Nt; 11 m u~ 1 92 (C~21,*) 
RDX 800 U ND 11 747 ug/kJ 0 9l (0""'3"') 
Telryl 800 U Nt; ]{ 667 "N 1 s:l (\I\\-30l10l 
m·Dilliuobenzl'fle BOO U ND ]{ nB UN 0 97 (C%-2J'.I, ) 
m~NitrotoJuetae 500 U NJ) !l 143 UgI\<f, Q 93 (Q<J,..2J)'I,) 
GoN"rtrotolul!nC: BOO U ND R 138 UWkII Q 9:l (09'.,13'110) 
p-Nu."l)(.ulucuc 500 U l'ID H "/,1 UWkII 0 94 10'*>-22'4} 

• ... 1.2·c.i.I:!it'Obeoz:ne 400 370 :If 402 """8 IOJ (7t~I1aqj,) 
~I;h 2OJoIi06 

QCI2OOJO.':5"iO LCS 
1.).5~ TrtnkrObenz.e.le &Jo 776 0"""& 97 (77'h-I24'l1>1 lLW 09114102 1l:S4 
2.4,6-Ttir.KrolclLlll!2le 800 7j5 ."", 94 (~Iw%) 
2 ..... Dmluomlnene 800 "' UgIkg iI9 (77'l>-I229» 
2.6-Di nilrornlntnt. 800 760 uglk, 95 (749'. m!7.) 
2~A.1I1in0-4.(j-diuj1J"(pbJ-luc:~ 800 7'J1 \l&fk& 100 (BI~I25!1!>1 
4-Amloo-2.I5-dinitmfolueDa JIOO n~ ~ 'TI (7_12311>. 
HMX BOO 712 ugJkj 93 (84~J3J". 
I"iitrobeozene 800 704 ugIks sa (75'-1250;) • -

'-' 



~ 
Hf'LC ExplCBIVCl Fcda.-.I 
!I~ :2UJWS 

RDX 
rooyl 
mFDinitrobenU:nC 
m-NitrOtol'ilOnC 
QooN~trotoluene 

~N~lroro:NCJ'I.c 

"''' I ,2-dirritrobe D1!;n ~ 
QCl lOOO CSS69 :M:K 

1;J ,5-TrinilJ.'Obc:aJ.l.euc; 
2.4.6-Trirlkrotoluene 
2.4-D~llitt.l)tL)~~ 

2,6-DinitrolOD!:ne 
2·Amin0-4.tJ-dinilmtoluect; 
4·Amu\~2,fi-dinilnJ.toll.l-enc 

HMX 
Nj[l'Obeltteae 
ltD)( 

Tetryl 
m-OhutrobenuIK) 
ll}-NilrOWlutne 
o--Nitn:;ll(ilueue
p-Nim:Motuene 

...... ,2.-dirutrob~ 

Note$~ 

NOM 

1m 
In) 

&00 
BOO 
800 
800 
400 

400 

RER is calculated '" the 9;S~ COl1fideDce level ~i&ml}. 
The Qualifiers ill this I'qq1IR defined as (O]Io~; 

QCSummary 

Sam, .. Qual QC 

m 
782 
141 
7()9 

711 
721 
358 

U NO 
U NO 
u NO 
II NIl 
U ND 
U NIl 
U ND 
U NO 
U NO 

U NO 
U NO 
II NO 
U NO 
u NO 

363 

uglles 

.~ 
utflcg 
.~ 

uaIki 
u;/k& 
uall:a 

Qgitg 

1IA 
Qgitg 

~ 
uWl& 
uall:a 
uUi& 
lIfI'q 

uQk& 
uUk!: 
u~ 
ug/kg 
uglkg 
IIgIkg 
.~ 

!'aR' 40( S 

W (10'10-123"') 
98 (6Sll-124!l) 
'll (l7<;"'1~41J,) 

II<J (71'h-II7%) 
II<J (IS%-1l9!l) 
90 (/6'h-12Ill) 
90 (l1'h-1l8!l) 

91 (71\1, 11811» 

DI1e Time 

• .. R~vl!Z'Y or %RPD OOC wi1hin ICcepIAIJ;::e limits :andiCl £pilre IDMII1'1l nnt arml"ltihle with thr. sample or The dllpHcaM DO's are DOl applicable wb..t::n 11 

Indio::atc:s analyte. i" 21 suaogate COI1'q)Ound . 

11 

II 

p 

u 
X 

X 

X 

The anal)'lC was fOlt:ad in ihe blBnk Ibo ... e I~ et'tecuve MDl... 
n(lldi~ timo we ene.::dcd 

EJtima1(t! voIlJc.. Ihe anaJ,u:: ooncwtration fell 8OOY(I the dfectivc MOL .tmd belCNf the. eft"cctI.ve PQl. 
The ~DIUe beiwee:a the confi:'rulJDn colul'Il.o:aacl the primary collmm is >1(lt1:D 

The Ql'IAIy(e was analyzed fer but r.ot dl!;ected below Ihi~ cOl'1a!inb';ltirm. ~ Oreanic .-ncIlnorganic analy1es tbanmtll is \eo.ss Imn the effective MIlL. 

Presumpti'Yo!!I evideoce tbu the en.aJ)1f1 is: n01 Dresml. Please sec narratiw forf'urthc:r lnbmItioli. 
PresufIll:ul'e evlr.ience tha1:he ma1y1eis not pr~. "lease .see1'W.mUL'tIe tor further iIlfromItion. 

Unc.ert.a.in i.Deruif".cation fCi! gamma spo.;tJ ClScoJ.l1. 



• 

QCSummary 
Workonkr: 6619! Pqo5olS 

PArmmamc NOM Sampb: QIUII QC Unlll RPD" REC'l1o Dale Tlmo 
NiA indic~ that spike recovery limits do DOt apply when Slmp~ COncCDtrat:lon exc.eds .spike cone. by a factOl' of4 cr more. 
" The RcJnti'lc Pcnx:nt Difference (RI'D) obwocd from. the sampJ..e dupU:::ue (DUP) is <tY!jJ~lQJ 1Ipiru;& rbt:. au::eplenct: (%itma w~ 1m sampae Is greater lhao 

fl\'¢ tlIJIC:i (Y.'C) the COOlraCl required detealoD linnt (1U.).ln casa wtJereeilberthe sampJe or duplicate .. -aJLJe is less tbn SX the: ll. a conaollirnit of .. ,-
Ine RLis used to en.luate lhe mTP rr..cn\t. 
For ps, PSD, and SOn. T results, tho \'G.1l1e~ ligted are the mfJlI$Onxl unou.cs. not fiDILI COIIcenirations. 

Where the aniilytical method h.., been performed under NELAP certification. rhe "",Iy';' h" m",.1J of the 
requir<mmtr; of Iho NELAC Slondllrd unl"". qwiliflCd on !he QC Summary . 



, -, 
QCSummarI 

Reuort~:0"""""'200l. 
CIlelI. : Soadla NaJlmal Lo ... ratorl .. Pacel oC2 

MS.0756 
P.O. Box 5800 
AlbWjIlUQ.UI!, New Muiro 

CODlad: Pamela M. ","-"I 

Worbrd.trl ,,197 
P .......... NOM S~~ Qual ge Uoit< RPD"" REC'lIo. B ..... ADlrI Dote TIm< 

HPLC ExpIosivcs Federal 
"mh 1'98171 

QCI200l92965 LCS 
J ,3.>-"frinittobcozcoc 1.04 0.9l6 ugIL 90 (84"·110%) JLW 09IU 11112 12'~4 
2.4.6·TrinittowI0P.U I.IJot Q.9S2 uWL 95 (8,,,·]10%) 
2,4-Dinillrolollle:tLe \.1Jot 0.833 uWL 80 (18%·110%) 
2.6-DinitrotoluCClf: I.IJot 0.162 .gIL 83 (79%-110%) 
2-Amin0-4.6·dinibuto!ue.e 1.04 0.980 ugiL 94 (17'!H 10%) 
4-Amino.-2.6-dlnltrOtOtuc:ae L.1Jot 0.792 uWL 76 tS9%.IIO'II» 
HMX 1.04 U!l ugIL 99 (_-110%) 
Niu-obem~u 1.04 0,716 ugIL 69 (6Jl'II>.l\ 0%) 
RDX L.04 0.9oU! .gIL 9L (16%-110%) 
Totryl 1.04 B 0_940 .gIL 91 (/3""-L10'11» 
n1-DinitrobeDZ.Mle 1.04 0.795 USIL 77 \76%-1l0'Jl> ) 
rn-NitrolOluenc: 1.04 0.174 "IlL 75 [13'1O-1I0'JI> ) 
QooNitrOiolueoe 1.04 0.784 ugIL 76 (69""-110%) 
p-NitIcllQlueD.e 1.04 ()~27 "ilL 30 [13%·1l0%) 

..J ..... 1 ;2-<unillobenuoe 0.519 0.423 "gil 82 (59%·111%) 
QCI200292966 LCSD 

1,3,5-T rinitrol;lr.n.zene 1_04 0.912 "gIL 3 83 (0%·20%) 09/01JQ2 13:36 
2.4,6-TrinitrotoluQC 1.04 0.967 .gIL 2 93 (0'11>.20%) 
2,4-Din.itroulluene 1.04 0]95 uJIL 1 86 (0%-20%) 
2,6-Dinitrocoluen< 1.04 0.$42 ogIL 9 9L (0%-20%) 
2-AmiD0-4.6-diuilmtolllene 1.04 0.992 aUL 9' (0'lI0-20%) 
4-Ammo-2.6-dioiU'otoluene 1.04 0.903 uJIL 13 87 (0'11>.24%) 
HMX 1.04 0.992 ugIL 3 9~ (0%-20%) 
Nitrobetu.erie 1.04 0.105 ugIL \2 78 (0'11>·20%) 
RDX 1.04 0.928 ugIL 2 89 (0'11>-20%) 
Tetryl L.04 B 0.940 ugIL 0 9L (0'11>.20%) 
.m-lJinitrobecw:ne 1.04 0.873 U&fL 9 54 (0%-20%) 
m-Nitrotolucne 1.04 0.863 ugIL 11 83 (0%-20%) 
o--Nilrololucne 1.04 0.864 ugil. LO 83 (0%-23~) 
p--Nitrorolut:ne 1.04 0.903 ugil. 9 87 (0%-20%) 

.... 1.2-dinitrobentll'!ne 0_519 0.453 UgiL 87 (59'1&-llB~) 

QcJ2002929/i4 MB 
1.:3,.5-Trinitrobemcne U NO .gIL 09101102. 12:1:2 
2,4,6-TriniU'owlu.c:r.e U NO ugIL 
2.4-Dinitrotoluene U NO ug'L 
1,6~DiDitrotoluene U NO uJIL 
Z-Amin0-4,6-dihitrotWuene U NO u:IL 
4-Amino-2,6-4i.i"",olu"", u NO .JIL 
HMX U NO uJIL 
NilIobenz.ene U NO u&fL 
RDX U NO uJIL 

• 'fotsyL IP 0.08L8 ogIL 

...) 
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• J 

Worknrier. 66m 

Pa......- NOM 

HPLC Expilldws Federal 

.... '" l'98J 11 

w-Dmitrobem.eae 
m-NuI"DtQlliJlcn.e 
o-NbrotolUEhC 
p-NiuotrnlJl:De 

·*1,2-diaitrcbenune 0519 

N= 
RER is calcularm at lhe- 95% mnfidence klveI (2-sigrna). 
The Qualifiers in 'I:bis tr.pCPrt ate defined as- fot1ows:: 

QCSummarl 
Paaelo(2 

SaID~ !ll!u OC u .. " RPD% REe,," Rau;&! A,.lst Date T>me 

U NO ug>l. 
U NO ag>l. 
U NO aWL 
oJ NO qIL 

0.315 -WL 72 (59%-111",) 

• .. RecQVery or %RPO DOt within accq:Jlanoe limits andIar spilt(: amoUDI not compatible with the sample or fae dllplic.te RPD's are ruw: applicable when:: tI 

Indicates aaJllytt: is a .llIUTQ&ilte compound . 

B 

H 

P 

U 

x 
X 

X 

The ulllY"e ""as fou.od in the blank above the effective l\IDL. 

Holdiog timo was exceeded 

Esrir1W:ed valor;, the ao:&J.~ coneentration f~U above \he effective.I\IDL jW.\ below tb.c effeelive PQL 

The :respOIl~ betweell the confinrw.ion c:olUIDII ad the pri:muy colunm is >4QIi{,O 

The analy~e was I.Mly:red fix bu~ nol delocted be{ow this oo'Dcmtratlon. fOT Organic aDd Jnorgamc analyttslhc lesult is less Ulan tbc- effective MOt.. 1 

Presumptive .evideDcethat the 1U'lII1~ ii mot pres.ent. Ple&.\., see IlarnltiVtl fur further information. 

Presumptive .fIvidence that the aJ:\8l~te i& not prc.setlt. Flea£e see amative for further iDfromation. 

UncesUl'G ~ntific.alion fur gamna. ~ped:roscopy. 

lilA itldkat:cs that spike recc"ery limits do DOl apply whea sample concentrlliol1exceeds spite cane. by a factor of 4 tt more. 
A The Relali'l'e PCfClmt Difference (RPD) obtained frQll1 tho sample dopliCite (ClIP) is; evaloal~ against 1M.. BCCeptence cril!:riJ when the sample is gttlter IlIsn 

f\ve llme$ (SX) \\w; t01:ltJGCt. RqUim de1.ecUon \imit (lU.). In t~, wilere e1the:r Ihc umple or duplicate value is tess til IIIl. SX 1be RL I COIltrol JiJnit of +/-
the RL is IlSCd TO e\'aJuarr: the DUP rcsuIt. 
For PS, f>SD • .and SDILT resuh, the \'aJues lim:d are the meuurcd amounts, nol firud conce~ons. 

Where the a,,,aJr-ical method has been performed under NELAP .certification, the .analysis bas met.all of the 
requirements of :he NElAC standard unless .qualified on the QC Summary . 
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Method! AlIalysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch Numb.,.: 

Prep Batch Number: 

Sample ADalysis 

PCB Case Narrative 
Sandia National Labs (SNLS) 

SDGH6~18~ 

Polychlorinated Biphenyls by Method 8082 

SW8468082 

SW8463550B 

197835 

197834 

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

SampleID CUenlID 

66189021 059691-002 

66189022 059692-002 

66189023 059693-002 

66189024 059694-002 

66189025 059695-002 

66189026 059696-002 

66189027 059697-002 

66189028 059698-002 

66189029 059699-002 

66189030 059641-002 

66189031 059642-002 

66189032 059700-002 

66189033 059701-002 

66189034 059702-002 

66189035 059703-002 

66189036 059705-002 

66189037 059706-002 

66189038 059707-002 

SNLS SDG'6618'·PCB 
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66189039 

66189040 

1200292263 

1200292264 

1200292265 

1200292266 

S,.tem Confl&ur.tioll 

Chromatographic Columns 

Column 
ID 

059708-002 

059709-002 

PBLKOI (Method Blank) 

PBLK01LCS (Laboratnry Control Sample) 

059691-00:L\fS (Matrix SpiJce) 

059691-002MSD (Matrix Spike Dupbcate) 

Col'UnD n".rlption 

J&Wl DB-5(5%-Phenyl)-methyl<iloxane 30m x 0.53mm x 1.5um 
DB-608 Dur.bond statiOUBI)' phase* 30m x O.53nun x O.5l1I11 

J&W2 DB-5(5%-Pbel1.yl)-methy1siloxane 30m x O.3lnun x LOUm 
OB-1701 Due.bond slationary phase' 30m x 0.32mm x 0.5um 

DB-5(5%-Pbeny1)-methyl,iloxane 30m x 0.53mm x 1.5um 
J&W3 DB-1701(14% Cyanopropylphenyl)-methylsiloxan. 30m x O.53rmn x 0.5um 

1& W4 DB-608 Ourabond .. atiooary phase' 30m x O.53mm)(. .83om 
DB-XLB' 30m x 0.53mm x 1.5um 

DB-XLB' 30m x 025mmx 0.25um 
I&W5 DB-17MS(50%-l'henyl)-methylsiloxane 30m x 0.25mm x 0.25um 

DB-5(5%.Pbenyi)·methyl<i1oxane 30m x O.25mm x 0.25um 
J&W6 DB-17MS(50%.J'henyl)-mechylsiloxane 30m lI. 0.25rrun x 025= 

• Dtrr.bond and DB·XLll are trademalks of J & W. 

I",trumen! Configuration 
The .amples reported in this SDG were analyze<l OIl DIU! or more of the following instrument systems. Instrmnent 
systems are refereneod in the raw dala and individual fonnbeaders by the Instrument ill dOsignll.tioos listed bel<>w. 

Instrument ID S)'!jtem Configuration Chromatog .... pbic C<>Iumn 

ECD! HP 6890 Series GC ECDIECD RES1EKo 

ECDZ lIP 6890 Serie. GC ECDIECD RES1EK' 

ECD3 lIP 6890 Series GC ECDIECD RES1EKo 

ECD4 tIP 5890 Series n Plus GC ECD/ECD J&W5 

ECD5 HP 6890 Series GC ECD/ECD J&W5 

ECD? lIP 6890 Series GC ECD/ECD J&W5 

SNLS SIlGll66189-fCB 
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ECD8 HP 6890 Series GC ECOIECD RESTEK* 

'The columns were changed to RTX-CLPESTI and RTX-CLPEST2. 

PreparatlonlADaJytk:a1 Method Verlficallon 

Procedures for preparation, 8l1lIlysis, and reporting of analytical data are documented by General Engineering 
Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Informatioo 

Initial Calibration 

All initial calibration requirements have been me! for this Soo. 

CCV Requiremenls 

All calibration verification standard(s) (CVS, rcv or CCV) requirements have not been met for this SDG. 

Aroclor-l0l6 failed acceptance criteria with • positive bias on both analytical columns in the standard bracketing 
the samples in this SDG. The positive bias for the analytical data is the result of instrument response increasing 
after the initial cah'bration. All samples were bracketed by acceptable calibration verification standards for the 
compounds identified positive in the samples. Therefore, the non-compliance has no adverse effects on the data. 

Some sunogates failed high in the standards bracketing the samples in this SDG. However, this non-compliance has 
no adverse effects on the data.. 

QuaUty Control (Q9lnformalion 

Surrogate Recoveries 

All the surrogate recoveries were v.i.thin the established acceptance criteria for this SDG. 

Blank Acceptance 

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

Les Recovery Statement 

The Laboratory Control Sample (LCS) spike recoveries for this SOG were withio the established acceptance limits. 

QC Sample Designation 

The following samples were selected for the PCB method QC: 

Oiellt Sample ID# Laboratory Sample ID# 

0;9691-002 66189021 

The method QC included a Matrix Spike (MS) and Matri~ Spike Duplicate (MSO). 

MS Recovery Statement 

The matrix spike r""overies for this SDG were within the established acceptancc limits. 

MSD Retovery Statement 

The matrix spike duplicate recoveries for this SDG were withio the established acceptance limits. 

SNLS SDGfI66189-1'CB 
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"ISIMSD RPD Statement 

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

Technical InformatioD 

Holding Time SpeclfleatloDS 

GEL assigns holding times based on the .ssociated methodology, which assigns the date and time from sample 
collection or .ample ,cccipt. Those holding times ""JlIeosed in hoon ate calculated in the AlphaLIMS system. Those 
holding times eXJlIessed as days expire at midnight on the day of expiration. All samples iII this sno met the 
specified holding time requirements. 

I'reparadoniAnalyti<31 Medaod Verifleotion 

All ptocedures were perfotmed as stated in the SOP. 

Sample Dilutions 

None of the samples in this SnG teqUircd any dilutions. 

Sample Re-preplRe-analysis 

None oCthe samples in this.ample group waereprepped orreanalyud. 

:MisceUaoeouslnfClrmatiOob 

NOD conformance (NCR) Dotumentation 

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

~2nual]ntegratio~ 

Certain standatds and QC samples may have reqlrired manual integtations 10 correctly position the baseline as set in 
the calibratioD standatd injections. If manual in!cgrations were performed, copies of aU llW1ual integration peak 
ptoftles ate included in the raw data section oflbis PCB fraction. 

AddItional Comments 

The additional comments field is used 10 address special issues associated with cacA ana/ysu., clarify 
method/contractual issues pertaining to the anoly'is and to list any report documelll> generated as a ,esult of sample 
analysis or review. The following additional comments were required: 

Atoclors quantitated on the raw data leport by the Target data system do not necessarily repn:sent a po,;tive arnclo. 
identification. In order for posith·e identificatioll to be made, the aroclor must match in pattern and retention time; as 
well as quantitate relatively close between the primary and confinnalicn oolwons, as """"ilied in SW846 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", or DNC "does not oonfrrrn" . 

• Where the analytical method has been perfonned under ~LAP cer1ific.tioD, the analysiS has met aD of the 
requirements of the NELAe standard unless- otherwise noted in the analytical case narrative . 
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Review Validation: 

GEL requires all analytical data to be verified by a qualified dam validator. In .ddition. all data designated ror eLP 
or eLP-like packaging will receive a third level validation upon completion of the data package. 

The following data vaUdltor verified. the inrormation presented In tbLs case narrative: 

Rovi .... rJ. '-. C-4o Date: lip'! ;:'1/ 
~; 
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.PCB Cue Nanatlve 
Sandia National Labs (SNl.S) 

SDG#66189-1 

Methodl Anal)~is InformatioD 

Procedure: Polychlorinated Biphenyls by Metho<l 8082 

Analytical Method: SW846 8082 

SW84635S0B 

197837 

Prep Method: 

Analytical Balth Number: 

Prep Batch Number: 197836 

Sample Analysis 

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

Sample IV 

66195002 

1100292267 

120029226& 

1200292269 

1200292270 

System Configuration 

Chromatographic C&lumns 

Column 
ID 

Client ID 

0597JO-002 

PBLKOI (Method BlInk) 

PBLKO I LCS (Laboratocy Control Sample) 

059710-002MS (Matrix Spike) 

059710-0Q2MSD (Matrix Spike Duplicate) 

Column D"leriplion 

J&WI DB-S(So/o-Phenyl)-metbylsiioxane 30m x O.SJmm x l.5um 
DB-60S Durabond stationar}" phase> ,Om x 0.53mm x O.Sum 

J&W2 DB-S(S%-Phenyl)-methyLsi.loxlIllc 30m x 0.32mm x I.Oum 
DB-1701 Durabond stationary phase· 30m x 0.32nun x O.5urn 

J&W3 DB-S(S%-Pheny1rmetbylsiloxane 30m x O.53mm x l.5um 
DB-1701(14% Cyanopropylphenyl)-methyt..ilo>ume 30m x 0.53mm x O_Sum 

J&W4 DB-60i Durabondsbltionary phase· 30m x0.53mmx .Slum 
DB-XLB· 30m x 0.53mm x 1_5um 

J&WS DB·XLB· 30m x O.25mm x 0.25um 
DB-17MS(50%-Phenyl)-meth)'lsiloxane 30m x 0.25mm x 0_25um 

J&W6 DB-S(5%-Phenyl)-methy19iloxane 30m x O.2Smm x O.25um 
DB-17MS(5O"1o-Phenyl)-methyl,ijoxane 30m x 0.25=" O.25um 

5NLS SDCN.6n89-I-PCB 

984 



) 

• 
.J 

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

Instrument Configuration 
The samples reported in this SOO were "".Iyzed on one or more of the fallowing instrument SYSlems. Instrument 
syslellll! are referenced in the raw data and individual form header. by the Instrument ID designations listed below. 

In'trument ID System Configuration ChromatographIc Column 

ECDI HP 6890 Series GC ECDIECD RESTEK* 

ECD2 HP 6890 Series GC ECDIECD RESTEK" 

ECD3 HP 6890 Series GC ECDIECD RESTEK' 

ECD4 HP 5890 Serie, [J Plus GC ECD/ECD J&W5 

ECDS HP 6890 Socies GC ECDIECD J&W5 

ECD7 HP 6890 Series GC ECDIECD J&WS 

ECD8 HP 6890 Series GC ECDIECD RESTEK' 

'The columns were changed to RTX-CLPESTI and RTX-CLPESTl. 

l'reparati<mIAul\'tical M.tbod Verlllt>tion 

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

Calibration Infor_tion 

lnili.1 C.uibratlon 

Allinitizl calibu.tion requirements have been met for this SDG. 

CCV Requirement. 

All calibration verification standard(s) (CVS, ICV or CCV) requirements have 110t been met for this SDG. 

Aroclor-1016 failed acceptance criteria. with a positive bias 0-0 one analytical column in the standard bracketing the 
sarIlJlles in this SDG, The positive bias for the analytical data is the res.ult of instrumen! response increasing after 
the initial ca1ibration, No target analytes were detected in the sample, Therefore, the nan-compliance has no adverse 
effects on tho data. 

Quality Control (QC) Information 

Surrogate Recoveries 

All the surrogate recoveries Were withir. the establi:;htd acceptance criteria for this SDG. 

Blank AcceptaMe 

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

LCS Recovery Statement 

The Laboratory Conlrol Sample (LCS) spike recoveries for this SDG were within the establi:;hed acceptance limits . 

SM.s SDGII6m'-I-PCB 
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QC Sample Designation 

The following sa"",le, wen: selected for the PCB m,thod QC: 

Client Sa"",l. ID# Laboratory Sample ID# 

059710-002 66195002 

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

MS Recovery Statemenj 

The matrix $]like recoveries for this snG were within the establisb,d acceptance limits. 

MSD Recovery Statement 

The matrix 'pike duplicate reco",ries for this SDG were within the established .cceptance limits. 

MSIMSD RPD Slatem",,! 

The ",Iative porcon! differCD,"' (RPDl between each MS and MSD were withio the required acceptance limits. 

Technical Information 

Holding Time Specifications 

GEL assigns holding times based on the associated methodology, ",ruch assigns !he date and time from ,ample 
collection or sample receipt Those holding times expressed in hou .. Me calculated in the AlphaLlMS system. Those 
holdIDg times oxpres.sed as days expire at midnight on the day of expiIation. All samples in tlUs 800 m.of the 
sp<:cifi«i holding time requirements. 

Prep ... tionlAnaI)1i"". Method VerifICation 

All procedure. wore perfonned as stated in the sop, All sample extracts were cleaned using .Iumina. Additionally, 
elemental mercury was added to field sampl.e extracts '0 remove high concentrations of sulfur. 

Sampl-e Dilutjons 

None of the sample, In this SDG required any dilutions. 

Sample Re-preplRe-analysi. 

None of the samples in this sample group were reprepped or reanalyzed. 

Miscellaneous Information 

Nonconformance (NCR) Dl)CUmentatioD 

No nonconformance reports (NeRo) have heen generated for this SDG. 

~I.nuaIInteg~.doDS 

Certain standards and QC sample, may have required manual integrations to correctly position the baseline as set in 
the calibration .tandard mjection.s.lfllWlllal integrations were performed, copies of all J1JJIlIual integration peak 
profiles are included in the raw data section of this PCB fraction. 

S""LS SDG_189-t .... CB 
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AdditiIJnsl Comments 

The acditional comments field is used to address special issues associated with each analysis, clarify 
method/contractual issue, pertaining to the analysis and to list any report documents generated .. a result of sample 
analysis or review. The follavring additional comments were r-equired: 

ArocJors quantitated on the raw dala report by the Targel data system do not necessarily represent a positive aroclor 
identification. In order fOJ positive identification to be made, the amclor must match in pattern and re1ention time; as 
well as quantitale relatively close between the primary and eonfumation columns, as specified in SW846 method 
8000. When the,e condition.s are nOI met, the 'lOelor is reported as. non-detect on the data report. Tbes. situations 
wiD be noted on the raw data as DMP~ representing "does not match pattern", or DNC tldoes not confinn-. 

• \\'here the analytical method has been performed under NELAP cortificalion, the aoaly.;, bas met all of the 
requirements of the NELAC standard unless otherwise noted in the analytical case nmalive. 

Review Volidation: 

GEL requires aU analytical data to be verified by a qualified data validator. In addition, all data designmd for CLP 
or CLP-like packaging ",ill receive a third level validation upon completion of the data pacl<age. . 

The following data valldator verified the information presented 10 t1tIs .... se Darrollv", 
Reviewer: ~ ~-GI Date.: ?f;..~/'p'1/' 

SNLS SD~6189-I-PC. 
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Metbodl Analysis Information 

Procedure: 

Analy1icat Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

Sample Analysis 

PCB Case Narrative 
Sandia Natioaal Labs (SNLS) 

SDG# 66189-2 

Polychlorinated Biphenyls by Metbod 8082 

SW8468082 

SW8463510C 

197833 

197832 

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

SampleID 

66197007 

1200292257 

1200292258 

1200292261 

1200292262 

System ConfJguration 

Chromatographic Columns 

Column 
In 

Client ID 

059640-003 

PBLKOl(Method Blank) 

PBLkOlLCS(laboratory control Sample) 

059640-003MS(Matrix Spike) 

059640-003MSD(Matrix Spike Duplicate) 

Columu Description 

J&WI 
DB-5(5%-Phenyl)-methyjsiJoxane 30m x 0.53mm x L5um 
DB-608 Durabond stationary phase* 30m x 0.53rnm x 0.5um 

J& W2 DB-5(5%-Phenyl)-methylsiloxane 30m x 0.32mm x l.Oum 
DB-1701 Durabond stationary phase* 30m x 0.32rnrn x O.Sum 

J&W3 DB-5(5%-Phenyl)-methylsiJoxane 30m x 0.53mro x 1.5um 

SNLS SIlG#6Ci189·Z • PCB 
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J&W4 

J&WS 

DB-1701(l4% Cyanopropylpbenyl)-methylsiloxane 30m x 0.53mm 
xO.5um 

DB-60S Durabond stationary phase· 30m x O.S3mm x .83um 
DB-XLB" 30m x O.53mm x 1.5um 

DB-XLB* 30m x 0.25mm x O.25um 
DB-17MS(50%-Pheuyl)-methylsiloxane 30m x 0.25mm x 025um 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um 
J&W6 DB-I7MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um 

RESTEK Rtx-CLPesticides 
Rtx-CLPesticides II 

30m x O.25mm x 0.25= 
30m x 025mrn x 020um 

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

Instrument Configuration 

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 fonn headers by the 
Instrument ID designations listed below. 

Instrument ID System Configuration Chromatographic Colullll1 

ECDI HP 6890 Series GC ECDfEcn RESTEK 

ECD2 HP 6890 Series GC ECDfECD RESTEK 

ECDJ HP 6890 Series GC ECDJECD RESTEK 

ECD4 HP 5890 Series II Plus GC ECD/ECD J&W5 

ECDS HP 6890 Series GC ECD/ECD J&W5 

ECD7 HP 6890 Series GC ECDJECn J&W5 

ECDS HP 6890 Series GC ECDIECD RESTEK 

PrellarationiAnalvtical Method Verification 

Procedures fOT preparation, analysis, and reponing of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procooures (SOP). 

Calibration Information 

Initial Calibration 

All initial calibration requirements have been met for tbis SDG. 

SNLS SDG#6U89-2 - PCB 
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CVS Requirements 

All calibration verification standard(s) (CVS, ICV or CCV) requirements have been met for this 
SDG. 

Quality Control fOC) lPformation 

Surrogate Recoveries 

All the surrogate recoveries were not within lbe established acceptance criteria for this SDG. 
The surrogate recovery for sample 66197007 failed the recovery criteria. There was no more 
sample left to re"extract. 

Blank Acceptance 

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

LCS Recovery Statemeot 

The Laboratory Control &lmple (LCS) spike recoveries for this SDG were within the established 
acceptance limits. 

QC Sample Designation 

The following sample was selected for the PCB method QC: 

Client Sanw1e ID# 

059640-003 

LaboratoTV Sample ID# 

66197007 

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

MS Recovery Statement 

The matrix spike recoveries for this SDG were within the estabtished acceptance limits. 

MSD Recovery Statement 

The matrix spike duplicate recoveries for this SDG were within the estabtished acceptance limits. 

MS/MSD RPD Statement 

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

Technical Information 

Holding Time Specifications 

GEL assigns holding times based on the associated methodology, which assigns the date and 

Page 3 olS 
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time from sample collection or sample receipt. Those holding times expressed in hours are 
calculated in the AlphaLIMS system_ Those holding times expressed as days expire at midnight 
on the day of expiration. 

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 limes expressed in hours are 
calculated in the AlphaLIMS system. Those holding times expressed as days expire at midnight 
on the day of e"piration. All samples in this SOG met the specified holding time requirements. 

Preparation/Analytical Method Verification 

All procedures were performed as stated in the SOP. All samples underwent sulfur cleanup 
procedure. 

Sample Dilutions 

None of the samples in this SDG were required dilutions_ 

Sample Re-prepIRe-ana\ysis 

None of the samples in this sample group were reprepped or reanalyzed. 

Miscellaneous Information 

Nonconformance (NCR) Documentation 

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

Manual Inlegrations 

Certain standards and QC samples may have required manual integrations to correctly position 
the baseline as set in the calibration standard injections. Ifmamlal integrations were perfonned, 
copies of all manual integration peak profiles are included in the raw data section of this PCB 
fraction. 

Additional Comments 

The additional commellts field is used to address special issues associated with each analysis, 
clarify method/contractual issues pertaining to 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 se:; 

Aroclars quantitated on the raw data report by the Target data system do not necessarily 
represent positive araclor identification. In order for positive identification to be made, the 
aroclor must match in pattern and retention time; as well as quantitate relati vely close between 
the primary and confinnation columns, as spedfied in SW846 method 8000. When these 

SNLS SDG~66189·l· fCB 

Page4of5 

1028 



• ) 

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", or DNC "does not 
confirmt' . 

• 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. 

Re\;ew V alidanon: 

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 tbe information presented in this case narrative: 

A - .', 6<.0 1 Reviewer: __ ..cL.LL. ___________ Date: _____ q..:f,_,_f:--'-..o _"'_ ..... ___ _ 

s:<LS SDGII66189-2 - PCB 
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Client; SIiDdla Nalional Lobof"at.ric5 

MS-ll'~6 
P.O. "Box saoo 
A1buqutrqUf.., ':'ie ... Mexico 
Plomda M.. 'Pllbsanl 

WorkOrdU: 66189 
-----

~:lrmname '. __ " _'. 

Sr:ri-Voladle ... rCB F ..... ' 
"9J1cl! 19783:5 

QC[!OO192264 LOS 
Arcc.i<lt-126(l ]1.) 

""'4cmx 6.61 
··D~illorobiphcnyl 6.61 

QCI2002if'u63 MB 
Arod.,r-lOlti 
Aroclllr~1221 

Aro;:loI-12~2 

Arocwr--1242 
Aroclo.r· I 248 
Aroc:lor~1254 

Aroclor-1260 
·""cmx 15.157 
··D6Cacb.lorobipbenyl 6.67 

QCI2002Sl126S 66IS!H)21 MS 
ArocJl)]"-1260 33.3 

"4cmx 6.67 
·"Decact.lorobiphenyl 6.67 

QC2GJ29j266 66 t f.;)lQ2: .'II!SO 
Aro(:lo;r-12iSD 3].3 

"4cmx. 6.61 
·*Dec3c1tlqrobiphcnyl 6.67 

:-';otcs: 

U 

t; 

REa is calcuillt.cd at the 95% ooofidenc.e le-..-el (2-sigma). 
The Qualifiers in thjs report are defLlll!:d aa follows: 

QCSummary 

l?l ugIkg 
B8 uWkB 
~.14 .s 

U ND ",/kg 
U ]\"D uglk8 
U 'ID uglkg 
U )<D ug1l:s 
U ~ uglkR 
U ND uglks 
U NO ul·fi::e 

~.51 ul!kg 
.5".72 'lJ,r·'kg 

ND 2~1 lil}'k:g 
5.18 uWkg 
5.63 us/kg 

NO 2B.6 ugJkg 
5.l2 uglkg 
5.56 ue.'kg 

• 

R~oort D.tc-: September !3; 2002 
Page I (If Z 

88 (48O/~1I6%) MM 09111.10216:16 
81 (3 I %-12Q%) 

86 (34%-IIS%) 

09/1'IOZ 16:04 

83 (31 %-IZO%) 
B6 (l-t%-lIS%) 

89 06"ft.-114·%.) 091l Val ~ E:.:21' 
'I (31 %.! 20"1() 

" 0;"%-1 ~ 5%) , 
&6 (0%·)0%) 09/1110216:39 
!O {3 r %-12o<'Al 
84 (.3-4%-1 !5%) 

•• 
RecOvtlry or Y~RPD not wilhin actcptaocc limits aodIw: ijlike nmouotnol compatible with tht nmp1e ar the duplieate:RPD" Ml:llOt applicable w1wt 11 

rll~CIIU:1i: a:naiyte: is a surroga.t.c compound . 

B 
H 

J 
p 

U 

The Inalyte wns found in the- blWlk above the efft:cti'Je MDL. 

Helding time W.:IS cltceeded 

Estimioted \",-IIle:. the am.l}1e conCetlnabon fell :a.bo"c lhc- effective }!.roL w below the effective PQL 

The Iespon~e between the confirmatiOfl column and the primary column is >40~D 

The autrec wu ana.lyzc:l for InK BOt detcctc.d belGW Ih.\! oonceMntion. for Org;mic m6.lnCJTgiUlic analytes 1bc n-sult is len than the efJftrtiw: MDL. J 

x hesumptivc e\'idence that the analytc is not prc5Clll. Please ~c narrative fClc:ftl.rthc!:r information. 

X Presumpu\le cvidea1ce mat the anatyre is nol present. 1>1eas.e see narrative for fnrther iu.froLUation. 

X Uneerta..in identification fll}[ gamma spe::troscopy_ 
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QCSummary 
Workord~r: Page 20f 2 

Parm.ame NOM S.lOple 2. ..... t QC ·viifiS RPD-J. REC%_.. R:lbge ARlst'-,,----;;Dat:-:::.---;TI;;;:' .. ".-

MIA indicateS thar 6pike recovery limits do not apply when sample conc~ntration exceed, svike conc. by Jl factor of 4 or marc. 
A The Relative PeJct:nt Difference: {&PD) obtained from the samplcduplicate (DUP) is evaluated againSt the acccptcnce criteria when the sample j& greater than 

five times ($X) lhe contrn.c! required detection limit (Rl}.ln casr:s where either Ibe sample orduplicB1e value is less than 5X the Rt. a cantrollimitof +1-
the RL i:i used to eVilluale Ihe DUP result. ' 
For PS, PSO, and SOILT results, the values lined ate the mell5ured amounts, nol fmal concentrations. 

\\o'here the analytical method hu been perfonned under l'o'"EL..t\P certificalion. the analysi5 has met all of the 
requirements of the NELAC ~tandard unless qualifLed on the QC Summary. 
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Cilent: 

CQ;nIIct:: 

Workord<r: 

Sandia N .. tianal Laborateries 
MS-IJ756 
P.O. 8<1, 5100 
Albuquerqu~ New MeIieo 
l"am~la M. Pwnll nt 

6.197 

QCSummary 
Repo.t Date~ September- 1 S. ~02 

'Pagt 1 Qf :z 

Pir:~_ .. _. 
Stri-VoI.tUH-PCB fec\enl.1 

. ___ .--N-Oi\I---j·S~·-~~';'~p~I~,~-:iO~naI~-~'::::JQ~Ct:=:JU~nI!l!i"~ "J!l'",-"D"·/o"-._~RE"",C"-,~!. •• _---"a.,""."ge,,--,A,,';!!b,,,~---,D"'.~'E.'--!T,,lm,,''-

&u:h 19-7~m 

QCJ2011l9lli. LeS 
Aroclor·1260 1.00 

*-4crnx, 0.200 
"-:>ecadlloroh:ipt.enyl 0.200 

QC I 20029m 1 MB 
A.I'Qclor-IO 16 
A.rl5Ctoe·122 I 
Aroclor-1232 
Aroclor·1242 
Arocloc-1248 
Aroc\or·12S4 
Arocior-1260 

"4ern;( 0.20U 
"-Deca:::.hlorobjphenyl 0.20G 

Qc1200292261 &fjly7Ut!7 >IS 
A.r(X"~or-!260 1.00 U NO 

'-4cmx 0.200 
"'Decachlorobiphenyl 0.20<1 

QCI200292262 1561"97007 MSD 
Aroc;or-1260 1.00 U NO 

--4cmx 0100 
··Det:ilchktrobiphenyl 0.200 

Nol.c:s: 
RER is calc1J(attd.at ttle 95% -eonfidcnce level (2-sigrnaJ. 
The Qualifiers in t.,is report are defined as follows: 

0.7.0 ug'L 7(, (41%-1]1%) GRI 09i09/()217:09 
(1.130 "WL 65 C34%-1 16%) 
0149 .~'L 75 (210/ ... 122%) 

U NO ~'L 09/09102 16:51 
U ND ul!>'L 
U NO "~ 
U ND ua/l. 
U ND "~'L 
U ND llglL 
U ND u~L 

O.lJ4 uWL 67 (34~/.-1 J 6%) 

Q.144 ug/L 72 t2Io/a.121'~1 

O •• SO uglL 65 (2IO/.-11J.%) 09.'09102 [7:J4 
0.121 uWL 60 (34%-116%) 
0.108 uSIL. S4 (21%-122%) 

O.6?O ugJ1. 6 69 (O'>-lO%) 091'09/0211:46 
Om ugJ1. 66 (34%-116%) 

0:"'68 \lE1L 43 (21%-1221'.) 

• 
•• 

R.ecovery or% R.PD not within acceptance IUnits andfQr spike amOl.ml ilOt cotnp<r.tiblc- with the ~mpll:: or the duplicate RPO's ~ not npplicable: where ~ 

TrJdiclItes Ilnaiytei:& iii. sun-ogate compound . 

p 

U 

X 

X 

X 

The ar.al~'te was. found m the. bllnk. a"oove the effecliy~ 'rv1DL. 

Holding lime w;t.S exeoi!!eded 

Estimated "lI;aluc, rileansJyte con~entration fe!lsbOV( the effective MOL and beJow the o!ffactjve PQr.. 

The. response between the connmlation eolumn and the primary column is >4004lD 

The &1:I&yte was IlIIalyzc-c! fOT b\l1. ntIt detected btlO\\' 'this conceutration. FO{ Organic ~d lnoIjJ.nil: analytes tbt- n::sult i!lless thall the effective MDt. 1 

Pr.:sl.:1TIptlve e\'itleoce that che ilr.ai}'tc is not present PI~a!>e see narrative fur furl:-'oer illfi;lrmatiof1. 

Prt$\l.mptive e .... uJt:llce that tIle loalyt'e is M[ presti'll. Ph:uc $C"C: narrative for fu:1hc-r infromatiol1. 

UnceruJ,lldtn!ilicstion for gnmme spectroscc('ly. 
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QC Summary 
Work()rder: 66191 Pace z or 2 

p~~_. ___ u ~OM ___ Slmplc:_..2...D;!~ .. "_jlf ____ .-.!!!!!~ .~~ .RECY. RanKe Auist D .. t~ Time 

NlA indicileS that spik.: recovery hmiu do lIotapply when sample cQncentration exce~ spike COLle. by a factor of 4 Of more. 
", The Relative Percent Difference (RPD) obtair.ed from tile sample duplicate (DUP) is e"<ll~ted aiains[ the acccptcnce criteria when Ihe sample i~ greatertha.n 

five times (SX) che contract required detection limit (RL).111 cases w!\el'e either the sample or duplicate value is less than 5X the RL. a C"onlrollimil of +/. 
the Rl.. is used to tvalu.ate the Dll'P result. 
For PS, PSD, and snIT. T re.sults, the values listed are tile measured Dmounts, r.ot fUl.II1 ~oncencnltions. 

Where the analytical n1elhod has been perfonned under NELAP certification, the analys;s has met all of (he 
reql,lir't'ments of file NELAC standard Uflless qualified on th~ QC Summary, 
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CLient: SilQdia NaiJOl1al LabontQri~5 
MS-U756 
P.O. 81)1 SStHJ 
Albuq perq'Be, New Mu!c.o 
P,Imell.t M. l'uiu.a1lt 

QCSummary 
Rm()rt Date: September 23, 2-002-

Page I of 1 

~1'!" .. mL_ __ ---:: __ -,N"-O,,,-,,~,-I __ ·--~~;SC-.ln~''''':-:Q'''''''::-:-;.---'Q£;:'::-.--;U"." .. ;;:--RPOOf/;--'RE""""C",·/o:-.--olb.=-= ... =:--cA"n"l"C,,"--;D"".::,",""'1:i.e-
SenaI.V •• JGts.-I'O J'tdenl 
Bl~h 197831 

QCIZOO2t2Z6S LCS 
Aro<:lor-1260 )3.3 

""4(:IOJ. 6.67 
• ill Dec:achlo\"Ot) iphenyl 667 

QCl2OO29:i:267 Me 
A.roclor·IOI6 
Arot:fur-lll1 
ArocJor~ 1232 
ArocJDr·1242 
A.rocJor-1248 
Aroc!cf-12Sol 
Aroc\cr·126C 

"'4cmx 667 
iII·Dec:!chlorobi'phenyl 6.67 

ClCIZOOl92269' 6Ot95002 'IS 
ArocJor-1200 ll.l 

··4t.mx 6.67 
··Dccachlorobiphenyl 6.67 

QCI1OO19Zl70 60195002 'ISO 
Arocl<lr-1260 33,3 u 

.iII4<:mx 6,67 
··DecachlClIc-bipheuyl 6h7 

NOles: 
RElt 1$ ulc:ulare:d at the '95% confidence le>lcl {2.-sigma). 
The QuaJiFi-ers in this repotl-'l"c defined as follows: 

Nt> 
6,04 
6,09 

Nt> 
6,04 
6,00 

lOA u~l;:g 91 (.8%-116"/0) MM OS/ll102ll::!2 
6,0. uglkg 91 (3IO/~120%) 

6.02 u!"'kg 90 (34'% ... 115%) 

U Nt> u!"'kg 09/11/{)22J:IQ 

U ND u!"'kg 
u Nt> ll~'kg 

U Nt> I.JgIk~ 

U ND Ll.glkl& 

li ND ll&fkg 
U ND uglkg 

6.67 ug/kg 100 (31%-1200/,) 
6.58 ll.glkg 99 (J4'Y.,..1 tS%) 

29,. ~'k8 88 (36%-134%) 09/1110223:33 

5.26 ~g:kg 79 (3 \0/0'" 12D%) 
5_7l ug..~g 86 114~H 15%) 

29.4 llg/kg 2 88 (0%-30%) 0911110223:45 
5_14 ",,'kg 77 131%-120%) 
5.65 nglkg 8S (34%-115%) 

Reco"'ery aT %RPO n,ot within aoc.c:ptaDCC limit;; and/or spike amolUltliot c.oropatftde: with"l:be sample orthe dllplieaJ Rl'D's are tlOt apphc:able wbere t .. 
E 

H 

J 
p 

U 

X 

X 

X 

Indicates an:al~ is Ii surrogate cempoutld . 

The ::ilDalj1e was found in the blank :.bove the-etr-ectiye MDL. 

Holdi ng rime. was acceded 

Es.till'..Jtcd value. !.he anaJyt-e. OODc:cnttaliOl! fell "IIbO"l'c.lhe e.t'feclivc MDL and below (X etf«dve PQL 

The- response: between the confinnalion ooh:'lLn and the pri!llarycolumn is >40%D 

The: PlUIlytc was ar.:alj'%ed fOJ but Dotd~d ~lQW thi3. oollc:entraMll. FOI Otgloic and InorganIc Uti!.lytcs the rcsu.Jt is kn than tbe effi:ctiVf! MDL. 

Pres~mpjjve -eVIdence tha.t tn( analyle is not pre.seht Plcnse see namniyc for rnrther ittfonnanon 

Presumptive evidence thai Ine an.aI)'le is not present. Please s.~r: n3m\jvl: fOT fw"th.er infrl)n:~lion 

U1Jc~in Idcncdc21Mn for garnmd ipectro.fCOpy. 

272 



OCSummary 
WClrkorder: 66195 

Parm.urae ... _._ .. "--·NO~.··-··'-: ~~.IDPle Q~ ._·~Qc -=_Y!!.i.t!. _RiDY-. .~~~~ 

N/A indicaIes that spike L'tcovery limits do not apply when sample concentration exeeods spik.e conc. by a factor of 4 or more. 
"The Relative percent DiffeCl!lnce (RPD) obf3incd from tbe sample duplicate (DUP) is evaluatc:d against the acceptence criteria when the sample is gr~.ater Ihan 

five times (5X) the: contmct required detection limit (RL).ln cases where either the sample or duplicate value is less thlU'l SX the RL, n control limit or-+/-
the RL is used to evaluate the DL"P result. 
For PS, PSD, and SDIL T results, the values listed are the meQlsured amOllntS, not final cotlcentradons 

\\!here the analytical method has been performed under ~LAP certification. the: analYSIS has met ,,11 of the: 
requirements ofthc NELAC standard unlc:s.s qualified on the QC Summary. 
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Sample Analysis: 

lnorglUlic Case Nl\ITlItive for 
Sandia National Laboratory 

SDG#66189 

The foUowing samples were prepared and analyzed using the methods referenced in the 
''Method/Analysis lnfonnation" section oflhis narrative: 

SarnplelD 
66189021 
66189022 
66189023 
66189024 
66189025 
66189026 
66189027 
66189028 
66189029 
66189030 
66189031 
66189032 
66189033 
66189034 
66189035 
66189036 
66189037 
66189038 
66189039 
66189040 
1200291976 
1200291980 
1200291978 
1200291977 
1200291979 
1200292097 
1200292100 
1200292098 
1200292099 

Method/Au.lysis InfoQl!!!tion: 

Analytical Batch #: 
Prep Batch #: 

Client ID 
059691-002 
059692-002 
059693-002 
059694-002 
059695-002 
059696-002 
059697-002 
059698-002 
059699-002 
059641-002 
059642-002 
059700-002 
059701-002 
059702-002 
059703-002 
059705-002 
059706-002 
059707-002 
059108-002 
059709-002 
Method Blank (Ma) ICP.197118f197711 
Laboratory Control Sample (LCS) 
059691-OO2L (66189021) Serial Dilution (SD) 
05969J-002D (66189021) Sample Duplicate (DUP) 
059691-0028 (66189021) Matrix Spike (MS) 
Method Blank (MB) CV AA-1977621191761 
Laboratory Control Sample (LCS) 
059691-OO2D (66189021) Sample Duplicate (DUP) 
059691-OO2S (66189021) Matrix Spike (MS) 

197718, 197762 
197717,197761 

Standard Operating,Procedure: GL-MA-E-013 REV.6; GL-MA-E-OJO REV. 10 
SWS46 601OB; SW846 7471A Analytical Melhod: 

Prep Method: SW846 3050B; SW846 7471A 

System Configuration 
The ICP analysis wM performed on a Thermo Jarrell Ash 61E Trace ax.ial-viewing inductively coupled 
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, cyclonic 
sptay chamber. and yttrium internal standard. 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 mllmin sample 
uptake rate). argon gas flows of 15 Umin and 0.5 Ilmin for the torch and auxiliary gases, and a pressure 
setting of 26 PSI fortbe nebulizer . 
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Mercury analysis was perfonned on a Perkin-Elmer Flow Injection Mercury System (FIMS-400) 
automated mercury analyzer. The instrument consists of a cold vapor atomic absocption spectrometer set 
to detect mercury at a wavelength of 254 om. Sample introduction through the flow injection system is 
performed via a peristaltic pump at 9 mlJrnin and nitrogen carrier gas rate of S lJmin, 

Sample Preparation 
All samples were prepared in accordance with the referenced SW -846 procedures. 

Calibration Information: 

Initial Calibration 
Instrument calibrations are conducted using method and instrument manufacturer', specifications. All 
initial calibration requirements have been met for this analysis. 

CRDL Requirements 
All CRDL standards met the referenced advisory control limits. 

Cantlnning CaIlbTation (CCV) Requirem.enls 
All CCV standards associated with samples from this SOO met the established recovery acceptance 
criteria. 

Continuing Calibration Blanks (CCB) Requirements 
All continuing calibration blanks (CCB) associated with samples from this SDG met the established 
acceptance criteria. 

ICSAlICSAB Requirements 
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the 
established acceptance criteria. 

Quality Control (QC)lnfonnation: 

Method BiBnk Acceptance 
The prepaGltion blanks analyzed with this SDG did not contain analytes of interes[ al concentrations 
greater than the required detection limits (RDL). 

LCSlLCSD Rerovery Statement 
All LCS spike recoveries for this SDG were within the established acceptance limits, 

QC Sample DesigDation 
Sample 059691-002 (66189021) was designated as the quality control sample for rcp and Ihe CV AA 
batches, Each batch included a sample duplicate (DUP) and a 1lIlItrix spike (MS). The rep batch 
included a serial dilution (SD). 

MS Recovery Statement 
The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration 
is less than four times (4X) the spike concentralion added. All qualifying elements met !he established 
acceptance limits for pereent recovery. 

RPD Statement 
The relative percent difference CRPD) obtained from the sample duplicate (DUP) is evaluated against the 
acceptance criteria of 20% when the sample is greater than five times (5X) the contract required detection 
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limit (RDL). In cases where either the sample or duplicate value is less Iban 5X the RDL, a control limit 
of +/- the RDL il; used to evaluate the DUP results. All applicable elements met the DUP acceptance 
criteria. 

Serial Dilution % Difference Statement 
The serial dilution is used to as""", interference caused by matrix suppression or enhancement Raw 
element concenlrations that are at least SOX the instruroent detection limit (IDL) for ICP analyses are 
applicable for serial dilution assessment. All applicable analytes met the acceptance criteria. 

Tl!!holcal Information: 

Holding Time Specifications 
All samples wece analyzed within the specified holding times. 

Sample DIlutions 
Dilutions are performed to minimize matrix interference resnlting from elevated mineral element 
concenlrations and/or to bring over range target analYle concentrations into the linear calibration range of 
the instruments. The samples were diluted the standard 2x for soils on the [CP. No dilutions were 
required for the CV AA analysis other than the 5x dilution for !be LCS. 

Miscellaneous Information: 

NCR Documentation 
Nonconformance reporu are generated to document procedural anomalies that may deviate from 
referenced SOP or cootractual documents. No NCR's were issued for this SDG. 

Additional Cooaments 
The additional comments field is used to address special issues associated with each analysis. clarify 
methodlcontmcrual issues pertaining to the analysis and to list any repon documents generated as a result 
of sample analysis or review. Additional comments were not required for this SIX>. 

ReviewLVaJidatlon: 

GEL requires all analytical data to be vMfied by a qualified data validalor. 

The rOllowing data validator verified the data presented in tbls SDG: 

Reviewer: 000. r4t S-..:2 
Date: sD qlrt-: 
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Sample Analysis: 

Inorganic Case Narrative for 
Sandia National Laboratory 

SDGf 66189-1 

The following samples were prepared and analyzed using the methods referenced in the 
"Method/Analysis Information" section of this O8II1ltive: 

SamplelD 
66195002 
1200294757 
1200294761 
1200294759 
1200294758 
1200294760 
1200295327 
1200295330 
1200295328 
1200295329 

OientID 
059710-002 
MethodBlank(MB) ICP-1991321l9913l 
Laboratory Control Sample (LCS) 
059710-OO2L (66195002) Serial Dilution (SO) 
059710.0020 (66195002) Sample Duplicate (DUP) 
059710-OO2S (66195002) Matrix Spike (MS) 
Method Blank (MB) CV AA-199386/199385 
Laboratory Control Sample (LCS) 
059710-0020 (66195002) Sample Duplicate (DUP) 
05971D-002S (66195002) Matrix Spike (MS) 

Method! Analysis Information: 

Analytical Batch #: 
Prep Batch #: 
Standard Operating Procedure: 
Analytical Method: 
Prep Method: 

System Conflgnration 

199132, 199386 
199ql,I99385 
OL-MA-E-013 REV.6; OL-MA-E.QI0 REV. 10 
SW846 601OB; SW846 7471A 
SW846 3050B; SW846 7471A 

The ICP analysis was performed on a Thenno Jarrell Ash 61E Trace axial-viewing inductively coupled 
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, cyclonic 
spray chamber, and yttrium internal standard. Operating conditions for the Trace ICP are set at a power 
level of 950 watts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 mUmin sample 
uptake rate), argon gas flows ofl5 Umin and 0.5 Umin for the torch and auxiliary gases, aod 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 spectrometer sct 
to detect mercury .t a wavelength of 254 nm. Sample introduction through the flow injection system is 
performed via a peristaltic pump .t 9 mUmin and nitrogen carrier gas rate of S Vmin. 

Sample Preparation 
All samples were prepared in accordance with the referenced SW -846 procedures. 

Calibration Information; 

Initial Calibration 
Instrument calibrations are conducted using method and instrument manufacturer's specifications. All 
initial calibration requirements have been met for this analysis. 

CRDL Reqnirements 
All CRDL standards met the referenced advisory control limits. 
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Continuing Calibratioo (CC\,) Requirements 
All CCV standards associated with samples from this SOO mellhe established recovery acceptance 
criteria. 

Contiouing Ca6hratioo Blanks (CCB) Requirements 
All continuing calibration blanks (CCB) associated with samples from this SDO met the established 
acceptance criteria. 

ICSAJICSAB Requirements 
All interference check standard ([CSA and [CSAB) elements associated with this SOO met the 
established acceptance criteria. 

Ouality Control fOg Infonnationl 

Method Blank Acceptance 
The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations 
greater than the required detection limits (RDL). 

LCSlLCSD Recovery Statement 
All LCS spike recoveries for this SOO were within the established acceptance limits. 

QC Sample Designation 
Sample 05971D-002 (66195002) was designated as tbe quality control sample for ICP and tbe CV AA 
batches. Each batch included a sample dllplicate (DUP) and a maa-ix spike (MS). The ICP batch 
included a serial dilution (SD). 

MS Recovery Statement 
The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration 
is less than four times (4X) the spike concentration added. All qualifying elements met the established 
acceptance limits for percent recovel)'. 

RPD Statement 
'The relative percent difference {RPD) obtained from tbe sample duplicate (DUP) is evaluated against the 
acceptance crjteria of 2.0% when the sample is greater than five times (5X) the eona-act required detection 
limit (RDL). In cases where either the sample or duplicate value is less tban 5X the RDL, a control limit 
of -/- the RDL is used to evaluate the DUP results. All applicable elements met the OUP acceptance 
criteria, with the exception of barium, as indicated by the ... " qualifier. 

Serial Dilution 'i'. Differenoo Statement 
The serial dilution is used to assess interference caused by matrix sUPJDession or enhancement. Raw 
element concentrations that are at least 50X the instrument detection limit (roL) for [CP analyses are 
applicable for serial dilution assessment. AU applicable aralyres met the acceptance criteria. 

Technicallnfonnation: 

Holdin~ Time Specifications 
All samples were analyzed within the specified holding times. 

Sample Dilutions 
Dilutions are performed to minimize matrix interference resulting from elevated mineral element 
concentrations andlor to bring over range target analyte concentrations into the linear calibration range of 
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the instruments. The samples were diluted the standlU'd 2x for soils on the ICP. No dilutions were 
required for the CV AA analysis other than lhe 5x dilution for the LeS. 

Miscellaneous Information: 

NCR Document.tiob 
Nonconformance reports are generated to document procedural anomalies that may deviate from 
referenced SOP or contractual documents. No ~CR's were issued f"I tills SOO. 

Additional Comments 
The additional comments field is used to address special issues associated with each analysis, clarify 
method/contractual issues pertaining to the analysis and to list any report documents generated as a result 
of sample an.lysis or review. Additional comments were 001: required for this SOO. 

Review/Validation: 

GEL require, all analytical data to be verified by a qualified data valida tor. 

The follOwing data validator verified the data presented u. litis 800: 

Rel'iewer: ao~~reJJ ~ :J 
Dale: __ -1~"",fo""3~l7k",,,,," __ _ 
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Sample Analysis: 

Metals Case Narrative for 
Sandia National Labs (SNLS) 

SDGH 66189-2 

The following SlUllJlJe. were prepared and analyzed using the methods referenced in the 
"Method/Analysis Information" sectioo of this narrative: 

SampieID 
66197011 
1200293696 
1200293699 
1200293697 
1200293698 
1200296652 
1200296656 
1200296654 
1200296653 
1200296655 

ClientID 
059640-007 
Method Blank (MB) CV AA-198713/198712 
Laboratory Control Sample (LCS) 
059554-0090 (66218007) Sample Duplicate (DUP) 
059554-009S (66218007) Matrix Spike (MS) 
Method Blank (MB) ICP-199969/199968 
Laboratory Control Sample (LeS) 
059772-OOSL (66619010) Serial Dilution (SO) 
059772-0050 (66619010) Sample Duplicate (OUP) 
05977U)05S (66619010) Matri' Spike (MS) 

Method/Analysis Infonnation: 

Analylical Batch #: 
Prep Bakh i: 
Analytical Method: 
Prep Method: 
Standard Operating Procedure: 

System Configuration 

198713.199969 
198712. 199968 
SW846 601OB. SW846 7470A 
SW846 3005B. SW846 7470A 
GL-MA-E-OB REV.6, GL-MA-E-OIO REV. 10 

The ICP anaLysis was perfonned on a Thermo Janel! Ash 6lE Trace axial-viewing inductively coupLed 
plasma atomic emission spectrometer. The instrument is equipped with a ~einhardt nebulizer, cyclonic 
spray chamber, and yttrium internal standard. Operating conditions for the Trace ICP ar~ set at a power 
level of 950 watts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 mlimin sample 
uptake rate). argon gas flows of 15 Umin and 0.5 Umin for the torch and auxiliary gases. and 8 pressure 
setting of 26 PSI for the nebulizer. 

Mercury .aal)'sis was pertormed on a Perkin-Elmer FLow Injection Mercury System (FIMS-400) 
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set 
10 detect mercury at a wavelength of 254 om. Sample introduction through the flow injection system is 
performed via a peristaltiC pump at 9 rnUmin and nitrogen carrier gas rate of 5 Umin. 

Sample Preparation 
All sa~les were prepared in accordance with the referenced SW-846 procedures. 

Calibrating lnfonnation: 

Initial Calibration 
Instrument calibrations are conducted using method and instrument manufacturer', specificati~ns. AIL 
initia! calibration requirements have been met for the anal~s. 

CRDL Requirements 
All element recoveries in the CRDL standards met the advisory conttol Limits (70% - 130). 
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ICSAlICSAB Requirements 
All interference cheek standa«! (ICSA and ICSAB) elemenlS associated with this SDG met !he 
established acceptance criteria. 

Continuing Calibration (CCV) Requirements 
All CCV sllIDdards bracketing samples from this SOO met the established recovery acceptance criteria. 

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

Quality Control log Information: 
Method Blank Acceptance 
The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations 
greater than the client required detection limits (CRDL). 

LCS Reeovery Statement 
All LCS spike recoveries for this SOG we'e within the required acceptance limits. 

QC Sample Statement 
Sample 059554.009 (66218001) from SNU SDG 66218 waS designated as the quality contrOl sample for 
the ICP batch. Sample 059772-005 (66619010) from SNLS SDG 66619 was designated as !he QC 
sample for the ev AA batch. A matrix spike (MS) and a sample duplicate (DUP) were analyzed in each 
batch. A serial dilution (SO) was analyzed in the ICP batch. 

MS Recovery Statoment 
The percent reeoveries (%R) obtained from the MS analyses are evaluated when tbe sample concenttation 
is less than four times (4X) the spike concentration added. The MS analyses met the recommended 
quality control acceptance criteria for percent recovery (75%-125%) for all applicable an.lyleS. 

J)UP RPD Statement 
The relative percent difference (RPD) obtained frQID. the sample duplicate (DUP) is evaluated against the 
acceptance criteria of 20% when the sample is greater than five times (5X) the cootract required detection 
limit (RDL). In cases where either the saDlple or duplicate value is less than 5X the RDL. a control limit 
of +/- the RDL is used mevaluate the DUP results. All applicable elements met the DUP acceptance 
criteria. 

Serial Dilution % Difference Statement 
The serial dilution is used to assess interference caused by matrix suppression or enhancement. Raw 
element concenlrations that are at least 50X tbe IDL for ICP analyses are applicable for serial dilution 
assessment. All applicable aoalytes met the acceptance criteria. 

Tecbnical Iofonnatlon: 
Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. 

Sample Dilutions 
Dilutions are perfonned to minimize matrix interferences (e.g" those resulting from elevated mineral 
element concentrations) present in the sample and/or to bring over range target analyte cDncentrations into 
the linear calibration !lInge of Ibe instruments. No dilutions were necessary. 
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MlsceDaneous InfQrmation: 
NCR Documentation 
Nonconformance reports (NCR) are generated to document procedural anomalies that may deviate from 
referenced SOP or contractual documents, No NCR was generated with this SDG. 

Additional Comments 
The additional comments field is used to address special is.mes associated with each analysis, clarify 
method/contractual issues pertaining to the analysis and tCllist any report documet\ts geneuted as a result 
of sample analysis or review, Additional comments were not required for tbis SDG, 

ReviewNalidatiou: 
GEL requires all analytical data to be verified by a qualified data validator. 

The following data validator verified the data presented in this SDG: 

Reviewer: oQQ;s; .. ,j!. C 2 
Date: ct/lq!..O __ 
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OCSumman: REJtort Oait: Se'j)taober 16. 2002 
aieat; Sudia N DtiQM UbGratorits Page lof 2 

MS-07S<; 
P.O.B .. S8Gil 
Albuquerque, ~. elt' M.e:xiC(I 

Coo.i:.a.ct: PlUlUlla M PuJs;.slllllt 

W.["tarde.-: "18, 
Pannname NOM S;unple QD>I QC U~··· RPD% RIC"" R~t AllIs! D ... Time 

Met.1s Analpi£-ICI' Federal 
88[(:" tmI8 

QCl200z919i' 66189021 our 
Anmic 4.53 4,]6 mgikg 8 (Olb-20%) RMl 09109102 21:SI 
Barium 157 167 TJli!'kg 6 (Olb-2050) 
Cadmium 0.0801 J 0.083 TJli!'kg NfA ,. (+1·0.490) 

Clnomium B 10.3 B 10.7 mg/kg 4 (0%-20%) 
lui! ~J6 6.10 mg/kg 1 (0"'-20%) 
Selenium I 0.309 ) 0.182 mg/kg lVA" (+1-0.490) 
Silver 1I W U ND mglk:g NJA (+1-0.490) 

QC12002915180 LCS 
Arsenk Il2 144 mg.1:g 109 (74%-126%) 09/O~m 21:40. 
Barium 781 11:28 mg/kg 106 (71%-123%) 
Cadmium SI.$ lS.$ mg/kg II' .(77~123%) 
Qu-omium 142 B 160 m!>1:8 113 (110%-120%) 
L .. d 52.9 58.' m!>1:8 110 (75%-125'11» 
Seleniurc .. 60.9 70.0 ~ 115 '(71%-129%) 
Silvu 125 154 mg/kg 123 (52%-1411%) 

~ QC.l'!00:2.91976 MJl 
Arsenic U ND mgikg 09109102 21:3<t • 
Bmiwn U ND mg/ko 

CadmituD. U ND mglkg 
Cl>tomnmo ) 0.202 mg.1:g 
Lood U ND ~ 
Selenium U ND mgllcg 
Suver U ND mgiq 

QCI200191!179 66 L~9021 'fJS 
Arsenic 24.5 '.S3 29.3 mg/kg 101 (75%-125%) 09109/02 Z2:13 
Barium 24.5 157 195 mglkg NJA (75%-125%) 
C..adm.ium 24's ) 0.OB01 24.9 <ngI1cg 101 (75%-125%) 
Chromm 24.S E 10.3 B 37.2 mglkg 110 (75%-125%) 
l.eod 24.5 6.l~ 31.5 mg/kg IIll (75%-125%) 
Stlenium 24.5 J 0.309 24.0 mgikg 97 (75%-125%) 
Silver 24.S U ND 2U mgIkj; 107 (75%-1:>5%) 

QCL2002'9-1978 66UI~~l SDIT. i 
Arsenic 45.7 8.61 .gIL 5.92 Q9/09{02 21:51 • 
Barium 1590 305 ugiL 3.84 
Cadmium J M09 U NIl u&iL N!.>\ 
o"omiwn B 104 E 20.9 ugIL .023 
Lead 62.2 11.2 ugIL 10.2 
Sdeaium J 3.13 U NIl uWL NlA 
Silver U NIl U ND ugIL Nl.<\ 

Meta1:!l Aaalysis.~uryFedenl 

."'" 1971Ei2 

QCl20029:2.098 66189021 oUP • -
-.J 
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QCSummary 
Woricort\er.. 661119 Page hf 2 

P"""""""e NOM Sample Qual OC UIliLs RPI>% REC% Range Allht Date Tbne 

Md:aIs Anaiyw -Ml!ttllry Fatel'lll 
B.leti :..rn62 

Mercury U NO O.OOl04 lIlj/kg N/A 

mglkg 

i+/-0.00(84) NORl 09/11'0' U,53. 
QCI2<10292100 LCS 

Mettury 4.s0 
QC 1200l9lIl91 Mll 

MCI<UlJI 
QC1200292D99 661 1i.m I MS 

Mr:::oc.ury O.08Z5 U 

Note!;: 
RER is calculated a.I the 9:5~ coufid£nro level (2-sigma). 
The Qualifiers in this report are defined. as (-allows: 

4.28 .5 (65%-132%) 09/1310211:49, 

u ND mglkg 09/ll!O2 1 1047. 

NO 0.0892 mg/kg 100 (15%-125%) 0911310l 11,55 . 

• 
o. 

Rcoovet)' or %RPD not witlUa acctptance limits and/or spike amount .001 compatible with the .sample or the dllplicace RPD's ~ not applicable wbere l! 

Indicates.mal)te 4 a surrogMe compound. 

B 

H 

J 

P 

U 

X 

X 

X 

The aJLaIyIe was found in the blank above the effective MOL. 

HoIc:ling time was exceeded 

Eitimatd value. the analyte C~\[atioo {ell above the t;fr~ctive MDL iUld below \be cl'fe.cti.ve PQL 

The response between the confl!lll1lloD. column and me primary c:olllDUI i5 >40%0 

The aIla1)·te was eoalyzod fOI 001 net detected bdow thrs COlIcentratlon. For CkgllDic mdlnorgllDic anaIyte:s the ~1t is lcu than the effective MOL. I 

Presumptive evideru:e that the ana1yte is not p:e5ent. Please sunarrmve for funbor infmmation. 

Prc$UInptiVl: evidence rhat the am.I:yte is 001 prt.S£.nt Piea!e lM natntive f()( futtM,· iDfromatioD. 

Uocc:rtiio identificatioo fer ga.m.ma s:pectrosc:opy. 

N/A indicates: \ha\. spike recovery limits Go not apply when srunple c.onctmratlon exceeds spiks:: COIlC. by a f.sctor of 4 IX more. 
... The .Relative l'etoent Differenc:o (RPD) oblaiocd rrOtD tbe sample: d~cate (DUP) iii evaluated a;1lim.1 the llCCcptcocc. criteria wbcn the sample i! greater thn 

ftYe tUne5 (SX) the cootraclrequi:x"ed detectiou limil {RL).lD casts wbere eil11er!.be sampl~ ocduplica.leyalue is less thaD 5X Ole RL. a c:~ limit of -t-f-
lhe RL is used 1.0 evaluate. the DUP result. 
For PS. PSD. end SDn. T results, tbe- values listed are the nletlSUred amounts, DOlflnai concenln.lions. 

Where th.e analytica1 method hIlS been performed under NELAP certi.ficatior .. the analysis has met all of lhe 
requirements of the NELAe standard unless qualified on the QC S1Jmmary . 
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OCSummaa .RePOrt Date: SqrtMlbet" 1"1,2002 
ClieDt: Sandia NatioMl Lilboratories Page 10f :z 

MS-0756 
P.O.B""S8\10 
Albuquuque.l'iew Mexico 

Contad: Paulel. M. Puissu.t 

Workorder: 6'197 

Pannnamt NO~ Sam21e qual OC Ulllts RPD% REC% -. ADIs. Pate Time 

Metals Analysil-lCP FedenJ 
B",h 199969 

QCI2002.66S3 66619010 DUP 
Arsto,ic 0.00112 0.00723 mglL 1 • (+1-11.005) RMJ 09116102 18,34· 
BarilllIl B 0.0102 B 0.00987 .,gIL 3 • (+1-11.005) 
Cadmium J 0.000843 I 0.000II46 fl1lIL N/A A (+1-11.005) 
Chromium BJ 0.00353 BI 0.00398 mgll.. NlA • (+1-11.005) 
Lea. 81 0.00272 HI 0.0019 fl1lIL N/A to. (+1-11.005) 
Selenium U NO U NO fl1lIL NIA (+1-11.005) 
Silver BU NO BU ND mgIL NIA (+1·0.005) 

QCl2002.96616 Lcs 
Arsenic 0.500 0.52. mgIL 106 (SO~l20%) 09116102 17:58· 
Barium 0.500 B 0.522 mglL 104 (SO~120%) 

C1dnUum 0.500 0.529 fl1lIL 106 (S()\\-120%) 
Chromium 0.500 B 0.525 mgIL lOS (80~120%) 

Lea<! 0.500 H 0.532 mgIL 106 (80%-120%) 
Selenium 0.500 0..527 mgl'_ lOS (SO~120"') 

.J 
Silver 0500 B 0.521 mgIL 104 ('0%-120%) 

QC120029665'2 MB 
Arse[ltc U NO mgll.. 09116/()2 17:52. 
B>riU>n I 0.00025 fl1lIL 
Cadmium U NO mgIL 
Chromium I 0.000867 "'gIL 
L ... 0.0025' mglL 
SelCDiwn U NO mglL 
Silver I 0.00085 mglL 

QCI200296655 fiti619010 MS 
Mellie 0.500 0.00712 0.524 mgIL 103 (75%.125%) 09/1610218:40 . 
Barimn 0.500 B 0.0102 8 0.524 mg/L 103 (75%·125%) 
Cadmium 0.500 I 0.000843 0.512 mgIL 102 (75%-125%) 
Chromium 0.500 BJ 0.00353 B 0.518 mgIL 103 (75%-125%) 
Lead 0.500 BJ 0.00272 B 0.515 mgIL 102 (75%-125%) 
Selenium 0.500 U 1-;0 0.511 mgIL 102 (75%-125%) 
Silver 0.500 BU NO B 0.512 mgIL 102 (15%-125%) 

QC12OO1%654 66619010 SDILT 
Atv.nie 7.12 U NO -gIL NlA 09116.\)2 18:28 . 
Barium B 10.2 BI 1.87 -aIL 8.17 
Cadmi.uRl J 0.8-'3 U ND "aIL NlA 
Chromium BJ 3.53 BJ 1.14 ug/l.. 61.1 
Lead BI 2.72 BJ 2.69 -aIL 395 
Selenium U NO U NO ugIL NIA 
Silver BU NO BU ND -aIL NlA 

MtCllIs ADalysb·Mercury Ftdenl 
Batch 19871~ 

QCI20029J697 66218001 DUP • -
~ 
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QCSununary 
Workorder! Ul97 Page :1 or 2 

Pal'Dllllme NOM Sample Qual QC Volts RPD % REC % Date Time 

Metals AnaI,JD-Mercury l«dl!nl 
BolCh J98713 

Mercwy U NO U NO D\o/L N/A (+1·(l.0002) NOR I 09105/021H1. 
QC12OO19J699 l.CS 

Mere\lf)' OJlO2 
QCI200293696 MB 

M",""Y 
QC1200l9J698 66218007 MS 

Mer=y 0.002 U 

Notes: 
RER is calculated at the 9.:5% confidence lev!!l (2-sigma). 
The Quu.lifiers in Ibis: report lItedefioed as follows: 

0.0021 mgll. 105 (80%·120%) 09/01102 17:11 ' 

U NO 09105102 17:09· 

NO 0.00217 mgll. 1011 (75%·1251(.) 1)9105102 17:19 

.. Recovery or %RPD nol within acceptance limits ondIor spike amount not compatible with the sample or the duplicate RPD'5 are not applicable where ~ 

•• Indica.tcs lIl)a1ytc is a surrogate compound. 

S The analyte was found in the blank. above the eff~tive MOL. 

H Holdiog time was exl::eroed 
Estimated value, Ehe aoal)'tc e()tll;e~tratiOQ feU above the tffective MDL and below the effective PQL 

P The respoosc between the confinnatiOQ column and th~ priDllll)' column is >4O%D 

V The analyte 'NaS analyzed for bqt not detected below this concentration. Fot Orgnnic and Inorganic analytes me result is less I~an the effective MDL. 1 

X Prcsu-rnptlve eviden.c.e tbat the ana1yte is not present. Please sec namtive for further information. 

X Presumptive r:videoce that me ~alytc is not present. Please see nl\mJ1ive forfutther infromarioD. 

X Uncertai[l identification far gamma 5ptttra$COPY' 

N/ A ilIdicates !hat spite recovery limits do not apply when s:ample. concentratioIl e~ceed, spike cone:. by II. faclor of 40[ more. 
t. The Relative Percent Difference (RPD) obuined from the sample: duplicare (DUP) is e ... aluatcd against the ItCce.ptUlct criteria when the sample is grelter th4n 

five times (SX) the coonct required detection limit (RL). In cases where either the sample or duplicate value is leu than 5X (be RL. a control limit of +1-
Lhe RL is used LO evaluate thi! DUP (esult 
For PS, PSD, BOd SnIT. T ~sutts. the values liMed 1lI'!: the measured amounu, not final concenttatiOl1s. 

Where the analytical method has been perf~mIled under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary . 
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QCSummary 

Reuort Dale: September I 51, 2tI01 
aim': SlltIdIaNatiOllai Laboratories hge 10r2 

MS-0756 
P.O. Box SIOO 
Albuquerqul, Ntw Meldeo 

C:0Il1:art! Pamoll M. Puiuant 

Wodtord~ 66195 

Pammam. NOM SIillJD~e Qual 2C U!liIS lU'D% HC% -. AlIIst Date TIme 
Metals Alllllylilk-ICP Federal 

",,'h 199-132 

QCt2002941Sll <16195002 DUP 
Ar=U£ 2.59 254 mgIkg 2 (0%·20%) BAS 091Ol»O2 02;59 
Baciwn 183 lOS mglkg 54" (0%-20%) 
Cadmium J 0.108 0.131 mJ!lkg N!A A (+l-O.500) 
Cluocium 6.38 6.34 mgikg 1 (0%-20%) 
Le,d 3.44 3.51 mBil<i 2 (0%-20%) 
Sekniurn U NO U ND ~ NlA (+/·0500) 
SilvlCI U ND u ND mJl/kg NIA (+/-0.500) 

QC11OO2~4161 tes 
"'=ic 132 135 mglkg 102 (74%-126%) 09/0610202:41 
Bariuro 781 792 mgIkg 101 (77%-123") 
CadmiIlDl 51.5 52.8 mg!kg 102 (77%-123%) 
Chromium 142 148 mg/kg 104 (80%-120%) 
Leti! 52.9 52.3 mg!kg 99 (75%·125%) 
Sc1cnium 60.9 65,6 mg!kg lOS (7Il>-l29%) 

) Silvu 125 13~ mgIkg 1m< (52%-148%) 
QCI2OOJ.~1S1 ME 

Arsenic U NO mg/kg 09/06102 02:34 
Barium. U ND mBil<i 
Cadmium U NO mJ!lkg 
Chrombm U NO mgIkg 
Lead U ND mgll<g 
Selenium U NO tngI\<g 
Silver L' ND mgll<g 

QCI200294160 6619500l MS 
Am~nic 24.8 259 26.0 mgIkg 95 (75%-125%) 09106J()2 03:06 
Borimn 248 183 200 mg/I<g N/A (75%·125%) 
Cadmi\lD1 24.8 J 0.108 23.2 mg/lcl 94 (75%-125%) 
Chromium 24.8 6.38 31.1 mgIkg 100 (75%-125%) 
Leod 24.8 3.44 26.9 mgIkg 95 (75%-125%) 
Selenium 24.8 U NO 22.8 mgl\<g 91 (75%-125%) 
Sil\let 24.8 U ND 24.2 mgIkg 98 (75%-J25%) 

QC1200294159 If 61 ~5002 SDiU 
Ars.enic 26.4 3.83 .gIL 27,7 09/0610202:53 
Barium. 1860 375 ugIL .654 
Cadmium. J I.lO U NO .gIL NlA 
Chromium 65.1 \l.S .gIL 3.31 
Lead 35.0 6.45 .gIL 7.95 
Selenium u NO U NO .gIL /{IA 
Silver U NO U ND ugIL N/A. 
Mf:bJs A.nal"ls-MertW'y '_rill 

"oIc' 199316 

• QCll0029Sm 66195002 DUP 

-
.) 
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Worir.ordt:r: 66195 

p.........,. NOM 
Metals AnaI18 .. Munry Fed ... 1 

B""h 1m .. 

More"')' J 
QCI200295330 lCS 

Mercury 4,50 
QCI20029S32; MB 

M=W1' 
QCIZ00295329 6619S002 Io/S 

Mercury 0,0984 

Notes: 
RER is calcubtlld at the 95'% confidence Jevtl (2-sigroa). 
The QuAlifien in lhis report Me defined as Iol\oy,rs: 

OCSummarv 
Page Z of 1 

Sam~e Q!!!! !lC Ual" RPD% REC% . Ranii ADlst Date Time 

0.00106 U NO mg/kg NlA ,(+1·0.00908) NORI 09112102 11024 

3.54 n1g/l:g 79 (68%·132%) 09112102 11:20 

U NO n1g/l:g 0911210211:18 

0.00106 0.104 rng/l<.g 104 (75%·125%) 09112102 11:26 

• 
** 

Recovery or %RPD not within ~cptance limits indiO( spike: amount DOt oomparib1e with the sample or the duplic~te RPD's are not applicable where ~ 

IndicMes. analytt is il surrogate compowad. 

B 

H 

J 

P 

U 

X 

X 

X 

The malyte was found in the blank. above the effective MDL 

Holding time was Qcecded 

Estimated value, the analytc t;oocentration fell above the dfcctive MOL IDd below the effective PQL 

'The tesponse between th~ conflrmation column and the prinuIry column is >4O%D 

TIle ana.Iyac wat.ana1yud for bUI.DOf detected below this concentratiOD. For Organic and Inorganic anaJyte$ the result is less than tlIc effective MDL. ] 

~!nDDptiye evidence thai. the analyte is not prescot. Please Jet narrative far furcbet i.o!ormaboo. 

Presumptive evidence tbl.! the aoaJyte is nol present. Pleass 5CC nanative for funbcr infromatioo. 

Uncertain identification fQl iaroma spectroscopy. 

N/A indiCAtes that spike recovery limits do not apply wben sample cooceatralion exceeds spike (;0De. by II factor of 4 or more. 
" The Rclarivc Pe:rcen.t Diffcrcocc (UD) Qbtaincd from the sample duplicate (DUP) is enluated 19ain5llhe acceptence criteria when the wnple is greater than 

five \imes ($X) the contract required dctcerion limit (RL). In casu where either the wnple or duplicate value is less than SX the RL, • tXDtrollinUt of +1· 
!he RL is used to evaJuate the DUP result. 
For PS, PSD. and SDIL T results. the values listl:d are the measured amounts, not flnal concentrations. 

Where the ma1ytical method has been performed under NELAP certiflOltiOD, the analysis has met all of the 
requirements of th.e NELAC standard unless qualified on the QC. SllIllIJ1ary • 
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MethodJAnalysis Information 

General Cbemistry Narrative 
Sandia National Labs (SNLS) 

SDG66189 

Procedure: Total Cyanide 

Analytical Method: SW8469012A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number: 197853 

Prep Batch Number: 197852 

Sample Analvsis 

The following samples were analyzed using the analytical protocol as established in SW846 
9012A: 

SampJeID ClientID 

66189021 059691-002 

66189022 059692-002 

66189023 059693-002 

66189024 059694-002 

66189025 059695-002 

66189026 059696-002 

66189027 059697-002 

66189028 059698-002 

66189029 059699-002 

66189030 059641-002 

66189031 059642-002 

66189032 059700-002 

66189033 059701-002 
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66189034 059702-002 

66189035 059703-002 

66189036 059705-002 

66189037 059706-002 

66189038 059707-002 

66189039 059708-002 

66189040 059709-002 

1200292306 ME for batch 197852 

1200292307 DUP of 66189028 

1200292308 DUP of 66189029 

1200292309 MS of 66189028 

1200292310 MS of 66189029 

1200292311 LCS for batch 197552 

1200292312 LCS for batch 197852 

SOP Reference 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
tlris 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 testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Information" section. 

Calibration Information: 

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

Initial Calibration 
The instrument was properly calibrated. 

Calibration Verification Infornlation 
All calibration verification standards were within the required limits. 
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Ouality Control (og Information: 

Blank Acceptance 
Tbe method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery 
The recoveries for the laboratory control samples were within the required acceptance limits. The 
solid LC5 (1200292312) was within manufacturer's limits. 

Quality Control 
The following samples were designated for Quality Control: 66189028. 66189029. 

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

Sample Duplicate Acceptance 
Tbe values for the samples and duplicates for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore, the RPDs are not applicable. 

Technical Infonnatlon: 

GEL assigns holding times based on the date and time of sample collecticlO. Those bolding times 
expressed in bours are calculated in the A1phaLims system by hours. Those bolding 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 bolding time for this 
method. 

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

Sample Dilutions 
The following QC sample in this sample group was diluted 1 :50 due to bigh concentration fo~ 
this analysis: 1200292312. 

Miscellaneous Information: 

Nonconformance Reports 
No Nonconformance Repons (NCR) were required for any of the samples in this sample grollp 
for tbis analy~is. 
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..) Method/Analysis Information 

Procedure: Hexavalent Chromium 

Analytical Method: SW8467l9M 

Prep Method: SW846 3060A 

Analytic aI Batch Number: 198031 

Prep Batch Number: 198030 

Sample Analysis 

The following samples were analyzed u&ing the analytical protocol as established in SW846 
7196A: 

SamplelD Client ID 

66189021 059691-002 

66189022 059692-002 

66189023 059693-002 

66189024 059694-002 

66189025 059695-002 

66189()26 059696-002 

66189027 059697-002 

66189028 059698-002 

66189029 059699-002 

66189030 059641-002 

66189031 059642-002 

66189032 059700-002 

66189033 059701-002 

66189034 059702-002 

66189035 059703-002 

1200292711 MB for batch 198031 

1200292712 DUP of 66189021 
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1200292713 

1200292114 

1200292715 

1200292716 

SOP Reference 

DUP of 66189029 

MS of 66189021 

MS of 66189029 

LCS for batch 198031 

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

Preparation! Analytical Method VerHication 

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 Infonnation n section. 

Calibration Information: 

The insttument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly calibrated. 

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

Qualitv Control (Oe) Information: 

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

Lab(}ratory C(}ntrol Sample Recovery 
The recovery for tbe laboratory control sample was within the required acceptance limits. 

Quality Control 
The foUowing samples were designated for QUality Control: 66189021.66189029. 

Sample Spike Recovery 
The spike recoveries for this sampJe set were within the required acceptance limits. 
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Sample DupHcate Acceptance 
The values for the samples and duplicates for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore. the RPDs are not applicable. 

Technical Inforrnation: 

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

Bolding Times 
All samples from this sample group were analyzed within tbe 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 dilutions. 

MlscelJaneous IDformation: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in this sample group 
for this analysis. 
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Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

Sample Analysis 

Hexavalent Chromium 

SW8467196A 

SW8463060A 

1980'>4 

198032 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: 

SampleID ClientID 

66189036 059705-002 

66189037 059706-002 

66189038 059707-002 

66189039 059708-002 

66189040 059709-002 

1200292717 MB for batch 198034 

1200292718 DUP of 66189036 

1200292719 MS 0(66189036 

1200292720 LCS for batch 198034 

SOP Reference 

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

Preparation/Analytical Method Verification 

The SOP stated above bas 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/Analys.is Information" section. 
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Callhration Information: 

The instrument userl in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly calibrated. 

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

Quality Control (Qe) 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 sample was within the required acceptance limits. 

Quality Control 
The following sample was designated for Quality Control: 66189036. 

Sample Spike Recovery 
The matrix spike for sample 66189036 was outside of the client required limits of 75%-125%; 
but. was within GEL SPC limits. The client and PM were notified and the data was accepted 
with an NCR. See NCR#4173. 

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

Technical Information: 

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

Bolding Times 
All samples from this srunple group were analyzed within the required holding time for this 
method. 

Preparation! Analytical Method Verification 
All procedures were performed as stated in the SOP. 
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Sample DJ1utions 
No samples in this sample group required dilutions. 

Miscellaneous Information: 

Nonconformance Reports 
NCR # 4113 was written for this sample batch. 

Additional Comments 
Sample 66189040 was tutbid (medium brown color). 

Comments 

* Where the analytical method bas 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 rollowing data validator nrified the information presented in this case narrative: 

~-2£' , 
Reviewer:--'~::;";>==-~":.LL /c::)!'-~.......: L-....=:::...,,--__ Date:_--lf'0"'t.?.,.V"'fl. ________ _ 

) 
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Method/Analysis Information 

General Chemistry Narrative 
Sandia National Labs (SNLS) 

SDG 66189-1 

Procedure: Hexavalent Chrominm 

Analytical Method: SW8467196A 

Prep Method: SW846 3060A 

Analytical Batch Number: 198034 

Prep Batch Number: 198032 

Sample Analysis 

Tho following samples were analyzed using the analytical protoc()\ as established in SW846 
7196A: 

Samp1eID ClientID 

66195002 059710-002 

1200292717 ME for batch 198034 

120029:2718 DUP of 661 89036 

1200292719 MS of 66189036 

1200292720 LCS for batch [98034 

SOP Reference 

Procedure(s) for preparation, analysis and reporting of analytical 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-044 REVA. 

Preparaoon/ A.nalytical 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 Information" section. 
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Calibration Information: 

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

Initial Calibration 
The instrument was properly calibrated. 

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

Quality Control rQC) 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 sample was within the required acceptance limits. 

Quality Control 
The following sample was designated for Quality Control: 66189036. 

Sample Spike Recovery 
The matrix spike for sample 66189036 was outside of the client required limits of75%-125%; 
bU!, was within GEL SPC limits. The client and PM were notified and the data was accepted 
with an NCR. See NCR# 4173. 

Sample Duplicate Acceptance 
The Relative Percent Difference between the sample and duplicate for this SDG was within the 
required acceptance limits. 

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. 
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Sample Dilutions 
No samples in this sample group required wlutions. 

Miscellaneous Information: 

Nonconfonnance RelMlrts 
NCR# 4173 was written for this sample batch. 
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Method! Analysis Infonnation 

Procedure: Total Cyanide 

Analytical Method: SW8469012A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number: 198863 

Prep Batch Number; 198&62 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
9012A: 

SampleID ClientlD 

66195002 059710-002 

1200293998 MB for batch 198863 

1200293999 Les for batch 198863 

1200294000 DUP of 66195002 

1200294001 MS of 66195002 

1200294122 LCS for batch 198863 

SOP Reference 

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

Preparation/Analytical Method Verification 

The SOP slated 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. 

Calibration Information: 

The instrument used in this analysis was the following: Lachat Quick:Chem FlA+ 
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Initial Calibration 
The instrument was properly calibrated. 

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

Quality 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 recoveries for the laboratory control samples were within the required acceptance limits. The 
solid LCS (1200294122) was within inanufacturer's limits. 

Quality Control 
Tbe following SNLS sample was designated for QUality Control: 66195002. 

Sample Spike Recovery 
The spike recovery for this sample sel was within the required acceptance limits. 

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

Technical Information: 

GEL assigns holding times based on the date /lIld time of sampJe collection. Those holding times 
expressed in hours ace calculated in the A1phaLims 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 tbis 
method. 

PreparationJ Analyti cal Method Verlfication 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
The following QC sample in this sample group was diluted 1 :50 due to high concentration for 
this analYsis: 1200294122. 
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Miscellaneous Infonnation: 

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

Comments 

* Where the analytical method has been performed under NELAP certification. the analysis has 
met all of the requirements of the NELAe standard unless otherwise Doted 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 foUowing data validato! verified the information presented in this case narrative: 

\ 

Reviewer: __ ~,--~~~"""",,,._. ~_L-__ .,L. ____ Date:, __ --'q'-l/w2<.:c+/""'·"'-~ ____ _ . r i 
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General Chemistry Narratin 
Sandia National Labs (8NLS) 

SDG66189-2 

Method! Anaivsis Information 

Procedure: 

Analytical Method: 

Analytical Batch Number: 

Sample Analysis 

Hexavalent Chromium 

SW8467196A 

197692 

The following samples were analyzed using the analytical protocol as established in SW846 
1196A: 

SarnpleID Client ID 

66197010 059640-006 

1200291915 MB for batch 197692 

1200291916 DUP of66197010 

1200291917 PS of 66197010 

1200291918 LeS for batch 197692 

SOP Reference 

Procedure(s) for preparation, analysis and reporting of anal~tical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this nan-ative has been analyzed in accordance with GL-GC-E-044 REV.4. 

PreparationfAnai}1icai Method Verification 

The SOP stated above bas 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. 

Calihration Information: 

The instrum<:nt used in this analysis was the following: Milton Roy Spectrophotometer 200 
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Initial Calibration 
The instrument was properly calibrated. 

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

Quality Control (PC) 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 sample was within the required acceptance limits. 

Quality Control 
The follOwing sample was designated for Quality Control: 66197010. 

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

Sample Duplicate Acceptance 
The values for the sample and duplicate for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore, the RPD is 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 
Sample 66197010 was received by the lab outside of the method specified holding time. The 
sample was analyzed on the day it was received. 

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

Sample Dilutions 
No samples in this sample gtOllp required dilutions. 

Miscellaneous Infonnation: 

Nonconfonnance Reports 
Nonconformance Report (NCR) 3161 was written for this batch. 
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Methocll Analvsis Information 

Procedure: Total Cyanide 

Analytical Method: SW8469012A 

Prep Method: SW846 90lDB Prep 

Analytical Batch Number: 199201 

Prep Batch Number: 199200 

Sample Analysis 

The following samples were analyzed usjng the analytical protocol as established in SW846 
9012A: 

SampleID Client ID 

66197009 059640-005 

1200294945 ME for batch 199201 

1200294946 LCS for batch 199201 

1200294947 DUP of 66197009 

1200294948 MS of 66197009 

SOP Reference 

Proced'.lre(s) for preparation, analysis and reponing of analytical data axe controlled by General 
Engineering Loooratories, Inc. as Standard Operating Procedure(s) (SOP). The data ruscussed 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 testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Infonnation" section. 

Calihration Information: 

Tbe instrument used in this analysis was tbe following: Lachat QuickCbem FlA+ 

Initial Calibrntion 
The instrument was properly calibrated. 
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Calibration Verification Information 
All calibration verification standards were within the required limits. 

Ouality Control (OC) 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 conuol sample was within the required acceptance limits. 

Quality Control 
The following sample was designated for Quality Control: 66197009. 

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

Sample Duplicate Acceptance 
The values for the sample and duplicate for this sample group are less than the" Practical 
Quantitation Limit (PQL); therefore, the RPD is 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 A1phaLims 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 Dilutions 
No samples in this sample group required dilutions. 

Miscellaneous Information: 

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

• Where the analytical method has been performed under NELAP certification, the analysis has 
met all of the requirements of the NELAC standard unless othetwise 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 tbe data package. 

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

Date: ____ 1~/~/~~/n~---------
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QC Summa!! Report Dafe: Sep1ember 20, 2.02 
CIIen' : S IIndia. National Laborawril:5 Pace lof" 

MS-0750 
P.O.Box!!illOO 
Albuquerque, New Mexico 

COI')t.ad: Punela. M. PaisslUli 

Worknrder: 66189 

Parmna~ NOM Sam~le ~ QC UallS RPD~ REC% -RoD!! AnIst DOl. Time 

RJpid Fl..,.· ADaJysi5 Fe:dlmll 
B.d 191&51 

QC 1200292307 -66139028 DUP 
Cyanide. Total 0.0669 U ND mg/q NlA A (+1-0.250) ACF 08/3010212,15 

QCl2002'9~308 6bIS9029 DUP 
Cyanid~ Total 0.043 J 0,0445 mg/q NlA A (+I-O,2Oli) 0WMl212:17 

QCI200::'92311 LCS 
Cyaaidc. Total l.5{) 2,67 mgIkg 10'1 (8111>-125%) 0&(30102 12:03 

QCI200~2312 LCS 
Cyanide. Total 277 372 .. g/I:@ 134* (81%-125%) 00130102 12:06 

QCI20029Z306 M. 
Cyanide. Tot:ll U NO mg/q 08130102 I z: DZ 

QCl 'lOO'l9'Z31)9 £6IMo1S MS 
CyanidE:, Total 4,17 0.0669 ',62 mgtkg 109 (55%-145%) 08I3010212:1S 

QC 12lXJ'2'j 2310 (i6!~g MS 
Cyanide, Tol4l1 4.55 0,048 5.W mg/l:g 110 (55%-145%) 00I31l10212:18 

Sptctrolllttdc Analysi$ F~anlf 
B ... , 19.80~] 

...) QCI200~2?12 c'i6U!'902~ DUP 
HtXilIV.;L!cnl Chromiwn U NO U NO mg/l:g Nih (+/-<J,IJ'i49) BEPI WKJ3IfYl 09,00 

QcI2002927IJ 66189029 DUP 
Heuvale.nt Cblomium U NO U ND mg/l:g NJA (+/-<J,094B) 

QCJ200291111S LCS 
}k.xavulcnt CiJmnium 1.00 Q,890 mglkg 89 (72%-121%) 

QC12DOm111 MIl 
Huav.alanl Chromium U NO mg/l:g 

QCI200:m.1l4 6618'9(121 M' 
(49'lf.-111l%) H-cuvalent Chromium 0,900 U ND 0,756 mg/lcg B. 

QCI201)2.'!l211.5 66189029 MS 
lkxavalet:l\ Cbromium 0,931 U ND 0,816 mg/1<. B; (49'lf.-llll%l 
Bo'" 1'9-8034 

QCJ2OO"~118 66J89036 DtiP 
}kk:lUIalent Cbromium 0,0713 J 0.0741 mg/I:g NfA h (+1-0,0927) BEP) 09/03i0209,00 

QCl200'2S2120 LCS 
Hexavalent Cbf'Ol'tJ:hlm 0.941 0.819 mgIkg !rl (72%-121%1 

QC1200292lli MB 
lk.x~"alent Chromium U NO mg/kg 

QCI20029Z119 661119036 'IS 
Htx, .... alcnc Chtomiwn ams J 0.0713 0,792 mglkg 7. (49'11.-130%) 

Notes; 
RER is: .ealCW:IIted n~ \he 95% O)r'Ifidcnce level (2-s[gma). 
Th~ Qualifien in ~his ~port.a.ro defined as f()lIow~: 

• Recovery or %RPD !'lot within 3cceJltance limits andJilr spike mnollnt !lot compatible \Vimlhe ~am.ple or !he dup1icOl'te RPO's- are Ilotapplicable wbere tl 

•• Ipdic;Ues analyte is a :s'Urrogate compound. 

B Th~ wlllyle was fO!Jndiil the blAuk :above (be effcctiviI: MDL. 

_e 
J 

372 



QCSummary 
Wwbnlcr. 66189 Page loOr 2 

____ N=Q"'M'-__ "s..,=.l!I. Qual Ranlte ~D'l:-st:---'D"""'aie Time 

H HQlding time wa~ acceded 

&tinwe<l Vallie, thf. '!na)yte tonc.c:nlTation feU above IU effe.edve MDL and bdow the cff~tive PQL 

P The response between thc-ooni'lmlation column &)(i tbeprlmury c-olDJDn is ~D 

U The iIll-")'te WB!I analyZed for but. not detecttd 'below this cco.centrati.on. ForOtgnnic and Inorganic -arr.illytes 1M result is las tha.o the effcdl\le.MDL. I 

X :PrcsUlnpfive ~icl..ence that the 8D~e is 110\ present PleliSe See narrative fur fU(.l~r informatioo. 

X PreslJmpllvi! ev;dence tbBt:he 8I:alyte is not pre$~(. Please !iCC n~VII!! (or lwtbt.r illfronwion. 

X UncenEUn identification for gD.lllDlA spectroscopy. 

"""j A iMicates that spike recovery limilS do pot apply when wnple CODCetltralion e:'l:-cceds spike cxmc. b)' a factor or 4 or ;more; 
II The RelatlV<: ~rc.ent Di1ferenre (RPD) obtained from the &ampLe.(luplicale (DUPJ is eval\,l:lted agai.Mt the eccepten.cc criteria wbta the sample is grealu than 

l'iv~ times (5X) the c(]nU:<ICt ~u1red def:eetioc limit (RL). In CIlSe3 whete Eilher Lbe si1mple o:r duplicate value j$ Jess tOm '5X Ihe RL, a controllitnit o[ +}. 
the RL is oscd to cv,luate w DUP rcmIL 
ForPS, PSD. and SDILT rt:su1ts, the value:i II~ art dIe measwed amounts, 001: finaL CODcemrationS, 

Where the nnalytical method has been performed under ~·ELAP certification, the analysis has met aU of the 
requi<ements of the NELAe SWldard unless qualified on the QC Summary. 
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Oia! : Saad.il N.troual LabQt1iItDries 
MSo07S6 

Cclntad: 

P.o. Bo.zSWCI 
Allnlquerque, NIC:" Mexico 
Pam ... M. PuImo, 

WGrkorder: 6U97 

fannn&me NOM 
bpi'" Fn AlaJysls Feder-a!: 
Balch )992C-l 

QC1200294947 1515191009 DUP 
Cya,nide, ToOll 

QC1200194946 tcS 
CYlUli~ TocaJ. O.O~O 

QCl200294945 MB 
Cyl1llide. TOial 

QC120029494f 6515'1009 MS 
CyAnidJe.. Totlll 0.100 

Spearomecrie ualpfs Ft:denf 

."". 19159:2 

QCI20IJZI)1916 66.197010 Dt"P 
HexavaJellt Chromium 

QCI2[){)21Jl~l:8- LOS 
HeX.lval tnt Cbromi urn 0.100 

QC12002919J:S MB 
H':JI;.;J.\laka, CbromillTD 

'QCl 20019 1911 66197010 ?S 
Hexa'\lll1mt Chromium 0.100 

Nottl;: 

U 

LT 

HL' 

HU 

RER is cillculatcd Ill: the 95% cocfidlmCC level (2·sigmll). 
The QlJ<llifLers jll [his repOrt are ddined a!§ follows: 

QCSurnmary 

Sarnpb Qua! 9 C Uniu 

ND U NO I1lgIL 

0.0526 mg/L 

u NO mgIL 

ND 0.0947 mgIL 

ND HU NO mgIL 

0.107 mgIL 

U ND mgIL 

ND H 0.119 ml!lL 

RPD'" 

NIA 

NJl> 

R.eaorl. Due: SItIl tember ] J, 2002 
Pa;e lor 1 

REC%. Roa .. Anbl DatoC- TIm~ 

(+/-0.005) ADF 09105/02 14:21 

lOS ,(90%-110%) 09105/Q2 14: 19 

O91Oj1Q2 14:18 

95 '(72%-133%) O91OS/Q2 1<:22 

(+1-0.010) VHl 0&r.!11102 I1:4S 

107 (89%-110%) 

118 (80%-122%) 

• 
•• 

Recovery or ct.RPD nol within .:locepta.n.ce limiu and/or spike Amount Dot compatible with the s.IlIlple or the c:lupilc.ate RPD'i Me nt)l ",pliCibIt: where d 

Indicaru: lUlalyte is a S;I:lrrogltJ! compound . 

B 

H 

Tbc analyu: WlS found in the bhmk above ~be effective MOL. 

HcJdlDg time Wlj. exceeded 

Esbmtlled vnIue, the :DILalyte COl'H:el'ltratioD. fell above tbe effective MDLand belClw the effer:tive PQL 

p The rc~pome l;Ietwc~ the COElrtnm1tioD cohlilu and IheprimllfJ column is >4O$D 

U Tt1.c anlllj1e was amdy.2ed for but not detc=:tr:dbet(lW thi$ concerurotion. Fcx Organic and Inor~ic anatyte.s the re:;~lt is. less titan thl': elTlX.t1vt MOL. 

X PrcslJrnp:iye c .... idence tlwt the 8fJpl:--le i~ not p'~ell.l. Plca.sesee TI.<lfrntio,e for furtherinfonr.atioQ. 

X Presumptive evidence iliac -the ar.alyte is not prestot Pll!iIl$e sc-e narratiVe for rurther ioftom.:"l:uo.D. 

X Uncertain identificalioo for gnmmc. spectro~copy . 
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QCSummary 
Workorder. 66197 Poge 2 of 2 

Panonamc NOM SIIIUlpie QUAI QC Units R.PD~ REC%' Range AlIlJt Date TIme 

Nt A indicates that spike recovery limiu do not apply wllen &ample COIlCentra.tiOD eJtcceds spike COftC. by tI. factor of 4 or more. 
" The Relative Percent Difhrwcc (RPD) c:lbtained from the sample duplicate (DtJll') is evalunted against the acctptellU cri~ria when. tbe sample is geater tban 

(lve times (SX) the conlrae:t required de~ctio[lllmit (RL). In cues where either the sample or duplica.te value isles:; tlmn SX the R.L, a coorrollimit of +/-
the RL is Ilscd to evaluate the DUP ~ult. 
For PS, PSD, and SDll..T nsullS, the values li~red. are the meWiured n.mounts, not £1D:ll concentrations. 

Where the analytical method has been perfonned under NELAP certiflcation, the analysis has met &11 of the 
requirements of the NELAC "andard unJess qualified on the QC Summary. 
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OCSumma!:I 
ReDort Daffi: September:tO.:lI)Q2 

aieol, Suulia NaI1<lnallA.bora.1orits Pllge ] 01 :1 
MlHl756 
P.O. Box:5"800 
AJbQqu.ftq~ New Mexko 

-CODtact: Paantl. M. Puissant 

Workotder: 66195 

ganrulOimc NOM-- Saonp.!' Qual QC UJ1iu ~RPD~:RE~ Ran~Aa)st-· Date -n;;;-
~'Id :FIG .... Aulylit FedI!t1lI -- "836] 

QCllOOl94OOO 661515002 DUP 
Cyanide, l'DW U NO U ND II!giI:g N/A (+I-{).27&) ADF 091000207:15 

QCl200l!I3m LCS 
CyIllI4~. Toeal 250 2.65 '"Wk. 1()6 (81"'-12S~) O91\J4I0207:04 

QCl2002!14l22 L.CS 
Cy",ide. ToW Tl7 386 ""'''' 139- (81%-125%) om.roz m:o& 

QCLlOOl!tJW8 "'. Cylnide, 1" .... 1 U :-ID """" 0~}04l02 07:03 
QC1200l!l4OO1 6619jOO2 MS 

Cy .. ide, Total 5.56 U NO .'UI mgil<g 92 (55'11>-145%) 09I04I0207;16 

Spectrmuttnc. AJu;inb- Fe:der~ 
8_ l~SO;4 

QCJ2002?27l8 ~618'90l6 D1JP 
Hcu.vtie"t Chromium 00713 J 00741 o:>gIkg WA' (+I-{).0927) 8EPI 09<Il3"'Z 09;00 

QC12IlOm72D Les 
Hexava.ieot Cbl'Olllillm 0.941 0.819 mWkg 87 , (72%-121%) 

QCI200292717 ME 
HexAvalent Chromium U ND II!giI:g 

QCI200291119: ~1.~36 ).IS 

Heuvalent.Cbrolr.i'ulD 0.978 J 007\3 0.792 mWkg 7. (49%·130%) 

Notes: 
RER. i& cralClJlatro at Lhe 95% cOllfiocnce Level (2-sigma), 
ThcQuaHiico ill this repon.ue dcfmed I1S follows: 

.. Recovery or t;tRPD not within lCCcptaJlCC limits oandlOt~piJ:e amounl nol com~tible with the s,llIJIp!:e or the duplic;tc RPD's act IlCIt appHcal!1e where 11 

lndical~ anah1e-is a swrogllte cOD.,alJnd . 

B 

Ii 

p 

U 

X 

X 

X 

The anal~1e. was found. in tbe blank abo~ the effectivc MDL. 

Holwn.g timc lo'.:I5 exceeded 

E.srimated. "'lIhl~. the aaalyt.e conccntnntoI'l fell above the. tCfeclh'c:MOL and below '!be effective PQL 

The r.eSl?onse «:lween 1h.e COrIfmnatioll column and \he p:ri.J:rWy ool'tlmD is >41}%)) 

The ana1yte was analyzed tor but: nol dtcr:cted below 'this COIlUf1IratiOP, Fot Organic and Inorganic r..Dalytes the result ~ Ie" than the effective MOL 

Presurnpti .. ·c .evidence tbu \he: rula:}ytt is nOl preunl. Please see lWl'Eltivc for further' inf(Jml3.UOIl. 

Presumptive eo,::dence tb.nJ: !.he an.a.lyte is no~ pmen!. Please see narcative for flIC'lhcr inftomaliOIt 

L'nceruin identUltatlOn for gmuna spec~scopy, 
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QC SUDlDlary 
Workorder: 661'/; Paec lof 2 

Pannnilme ··-NOM Sample Qual QC UnJb _RPD~ REC~ -+ Range Aa7""'",--D;:--Cate TIme 

Nt A indicates that: spike recovc:I)' limits do not apply when sample: cooce.atration e:«eeds spike cone. by A rQCUlr of 4 or more. 
"The Relative Percent Difference (RPD) obra.ined from Lhe sample dllplicate (OUp) is t-yaluatdi agait'lst the aceq.lcncc uiteria when the $8tnplt is greater tban 

fiv~ times. {5X1 the contract requited detection limit (RL). In c-se5 where either the sample or duplicate value is. leu lhnn,5X the RL. D. cootrollimit of +/-
the RL is used lO evalUDlC the DUP mulL 
Fm PS. PSD, and SDll..Trcsll.lu, the values listed are the measured mnonnts, not fmal concentrations. 

Where the analytical method has been performed under NELAP certification., the analysis has met all of the 
requirements of the NELA.C standard unless qualified on the QC Summary. 
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MedmdJAnalysis Infonnatlon 
Batch Number: 198986 

Radiochemistry Case Narrati •• 
Sandia National Labs (SNLS) 

Workord.r661S9 

Procedure: 
Analytical Method: 

DeterminaHon of Gross Alpha And Gross Non· Volatile Beta in Water 
EPA 900.0 

SOP ReI_reoe_ 

Sample ID 
66189021 
66189022 
66189023 
66189024 
66189025 
66189026 
66189027 
66189028 
66189029 
66189030 
66189031 
66189032 
66189033 
66189034 
66189035 
66189036 
66189037 
66189038 
66189039 
66189040 
1200294348 
1200294349 
1200294350 
1200294351 
1200294352 

Client ID 
059691-002 
059692-002 
059693-002 
059694-002 
059695-002 
059696-002 
059697-002 
059698-002 
059699-002 
059641-002 
059642-002 
059700-002 
059701-002 
059702-002 
059703-002 
059705-002 
059706-002 
059707·002 
059708·002 
059709-002 
MB for batch 198986 
059691-002(66189021 DUP) 
059691·002(66189021 MS) 
05969 I .002(66189021 MSD) 
LeS for batch 198986 

Procedure(s) for preparalion, analysis and reporting of anaJyticaJ d.ata are controlled by GenernJ Engjneering 
Laboratories. Inc. as Standard Operating Procedure{s) (SOP). The data discussed in this narrative has been an~yzed 
in accordance with GL·RAD-A-OO 1 REV.6. 

Calibration Information: 

Calibration lnrormation 
All initial and continuing calibration require-ments have been met. The initial caUbrarion was performed on 
June 13. 2002. 

Slaodanis Informalion 
Standard solution(s) for th~ analyses are ~IST traceable and used before the expiration date(s). 

Sample Geometry 
All counting sources were prepared in the same geometry as the calibration standards. 

Quality Otntrol log lnformation: 
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B ... nk farMmallon 
The blank volume is representative of Ibe ,ample volume(s) in thi, batch. 

DeoIgnated QC 
The following sample(.) was used for QC; 66189021. 

QC lDformation 
All of the QC samples met the required acceptance Umils. 

TocImIcal InfoJ'llUltion: 

Hoidiag TUlle 
All sample procedure. for this sample set were performed wilhin the required bolding time. 

P ....... ration Wermatlon 
All preparation criteria have been met for these allalyses. 

Sample Itt.prepllle.anaJy.sls 
Samples 66189021 and 1200294349 were recounted due to bigh alpha dupliclIle relative error ratio. 

Gross A1pbalBeta I'roparati"" Wormalion 
High hygroscopIc salt contenl in evaporatt;d samples can cause the sampJe mass to fluctuate due to moislW"e 
abs.orption. To miaimize this interference, the salts are converted to oxides by heating the sample under a flame 
wltil a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures thlt proper 
alpllalbel.efficiencies are .. signed for euh sampk Volatile radioisotopes of caroon. hydrogen, technetium, 
polonium and cesium may h.loot during sample he,"ing, especially to a dull red he ... For this sample oct, the 
prcparro planchet was counted fOl bela ,ocliviry btfote being llamcd. Ahe-r Ilaming, the planchet was -canmed for 
a~pba activity. This sequence causes the alpba <.;ount run dala to record over Ihe beta count run data In AlpbaLims, 
therefore only the alpha count data witl appear un the instrum.enlrunlog. 

MUcellanel)os Informatipn: 

NCR Do ..... ..,tation 
No NCR we .. generated for the prep..,lio. or analysis of Ibis sample set. 

Comments 
Where the analytical method h .. been performed under NELAP certification, the analysis has met all of the 
Icquirements of the NEUe standard unless otherwise noted in the analytical case narrative. 

Re.iew VoUdatlon: 
GEL requires all ""alytical data to he verified by a qualified data validator. In addinG., all data designaled for CLP 
or CLP-like packaging will receive a third level validalion upon completion oflbe d .... package. 
The following data .. lidalor verified the information preserrted In this case narr .. tive: 

Revlew.r: ~~ Date: i9~~ 
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Mdhodl Analysis- laronnation 
Batch Number. C 200142 

Radiochemistry Cue ~ arrati ve 
Sandia Nolional La"" (SNLS) 

Work.rder 66195 

Procedure: 
Analytlcal Merhoo: 

Determtnalion of Gross Alpha A.nd Gross Non~ Vola.tile Beta in Water 
EPA 9()(W 

SOP Re(erence 

SamplelD 
66195002 
1200297097 
1200297098 
1200297099 
1200297100 
1200297101 

ClienlID 
059710-002 
MB for batch 200142 
as 971 0-002(66 I 9.'i002DUP) 
as 971 0-002( 66195002MS) 
059710-002(6619.'iOO2MSD) 
LCS for batch 200142 

Procedure(s) for preparation, analysis and reporting ofanalyticaJ data are controlled by General Engineering 
Laboratories, lnc. as Standard Operating ProcedureCs) (SOP), The data discussed in tbis narrative has been analyzed 
in accordance wilil OL-RAD-A-oo 1 REV.6. 

CaJjbration Information: 

Calibration Information 
AI[ initial and continuing calibration requirements ha,\le been met. The initial calibration was performed on 
June 13, 2002. 

Standards InformalioD 
Standard soJution(s) for these analyses are NIST traceable and used befcre the expiration date(s)_ 

Sample Geometry 
All counting sources were prepared in the samegeomeLry as the calibration standards. 

Ouality Control (og InforDHltionj 

Blank Information 
The blank "'olume is representaLive of Ihe sample volume{s) in this batch_ 

Designaled QC 
The following sample(s) was u,ed for QC: 66J95002c 

QC Infonoolion 
All of the QC samp]es met the required acceptance limits. 

Technical Information: 

Holding Y..,e 
All sample procedures for this sample set we.re perfonned withln the reqliired holding time. 

P~paration Information 
All preparation crileria baye been met for these analyses. 

Sample Re-p .. plRe-onaly,i, 
None of the samples in this sample set required reprep or reanalysi~_ 
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J 
G...,.. A1phalBeta heparalion lDtormation 
High hygroscGp)C salt cODtent in evaporaicd samples can cause the sample mass to fluctuate due to mojsture 
absorption. To minimize this interference, the salts are converted to oJl.i.dc.s by heating the sample under 8 flame 
""til a dull red color is ob1ained. The conversion to oxides stabilizes the sample weight and ens ..... that proper 
alphalbelll efficiencies are assigned for each sample. Volarile radioisotopes of carbon, hydro",n, technetium, 
polon;um and oesium may be lost during sample heating, ospecially to a dull red beat. For this sample st:t, the 
prepaztd planchet wa& counted for betuctivity before bei., flamed. After flaming, the planchet was counted for 
alpha activity. This sequence c ..... the alpha count run data to record over lb. beta count run data in AlphoLims, 
therefore only the alpha count data will appear on the instrument NnJog. 

Mis,U,ntoWil InCormatlon: 

NCR DoClLmCnlalioo 
No NCR wore generated for the preparation or analysis of this sample set. 

Qualill •• InfOrDllltion 
Manual qualifiers were not required. 

Commmbo 
Whon: the analytical method ha& beon performed under NELAP certification, the analysis has mot all of the 
requirements of the NELAC standard unless otherwise noted in the analytical cue narrative. 

Be.I .... VaHdlltiov; 
GEL roquiJe! aU analytical data to be verifLCd by a qualified data validator. In addition, 811 data designaled for CLP 
or CLP-IiI", packaging will recoiye 8 third level validation upon completion of the data packaje. 

The CoIIo,"", data vaUdam. verifi.d the inr"rmation preoeated in this cue ua,....tin: 

Reviewer: --n... ~ Dale: :3+Cp>-6Tl..-
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Radiochemistry ea.e l'(arratl.., 
Sandia National Labs (SNLS) 

SDG 66189·2 

Procedure: 
Analytical Method: 

Determination of Gross Alpha And Gross Non-Volalile Bela in Water 
EPA 900.0 

SOP Reference 

SamplelD 
66197012 
1200294292 
1200294293 
1200294294 
1200294295 
1200294296 

C1ienllD 
059640-008 
MB for batch 198970 
05954(J..008(65919003DUP) 
059540·008(65919003MS) 
059540·008(65919003MSD) 
LeS for batch 198970 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General EnBineering 
Laboratories.loe. as Standard Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed 
in accordance with GL·RAD·A-OOI REV.6. 

Calibration hlformation: 

Calibration Information 
All initial and conlinuing calibration requiremerm have been met. Tbe initial calibration was penonned on June 12. 
2002. 

Standards Information 
Standard solution(s) for these analyse.) are NIST traceable and llsed before the expiration date(s). 

Sample GeometQ 
All counting sources were prepared In the same geometry as the calibration standards. 

Quality Control (og InCorma1ion: 

Blank Information 
The blank. volume is. representative of lhe sample votume(s) in this balch. 

Designa.ed QC 
The following samp]e(s) was used for QC 65919OOJ. Qc sample is from Snls. 

QC Information 
All of tbe Q<: sr.mples mel the required acceptance limits. 

Technical Information: 

Holding Time 
A II sample procedures for this sar:1ple set were performed within the required holding rime. 

Preparation Information 
A 11 preparation criteria have been met for these analyses. 

Sample Re·preplR .. analysis 
Samples 1200294294, 1200294295 and 1200294296 were recounted due to high alpha roco\'ery. 
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GrOI. AlphalBetal"nparatio.lnformltion 
High bygro.eopic .alt .ooteu. in ",aporated samples can cause tile WtlJ'le ..... 10 fluCltlllle due to moisture 
ab~tion. To minimize this interfCfCD~ the :5-l1ltS Bl'C cooverted to oxides by beating the sample -under a name 
until a dull red color is obtained, The conversion 10 oxideo otabili ••• the SImple weigh. and CllSures that proper 
aJphalbeta effici~cies arc assigned for each sample. Volatiic radioisotopes of c:ubon~ hydrogen, .-cchndium, 
polonium and cesium may be lost durinc ....,plc i1caling, especially to • dull red heat For thi. _I. set, the 
prepared plancMt was coumed fDr" beta activity before being flamed. After fI.amins.lhe planchet was counted for 
alpha ""tivity, This soqueoce cause, the alpha coonl run data to record overtbc beta count NIl data in AlpluLlms, 
thcn:fOfO only .be alpba count data will appear on the in,trumc:nt nmloc, 

MJgllaneo_ l: .. fOI'lD!I!!tioPi 

NCR Documtntatlon 
No NCR WCI'lI: generated for the preparation or analysis of this s.-nplc set. 

Crunete-.ts 
Whr:te the analytical method b.a.5. been performed under NELAP certification, the analys.is has mot aU of the 
requirements of lhe NELAC standard llDIc55 od1erwi~ "(dcd :in th~ analytical QI.5C narrati Ye. 

ReyieD'V.U,btlon: 
GEL requires all analytical data to b~ verified by it qllaJified dua \'iiIIlidator. hi admoon, all daUl dc::signaled for CLP 
Of CLP-like: pae'uging will ree:e1Vi! a third level validation upon completion. oftht data. package. 
The foD Owihl data valldator verified the infor mitiOR presented I. IhIs cue narrative: 

Reviewu,VoJ dn~ O~ II ••• : q II (P I 07-
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G~NERAL ENGINEERING LABORATORIES 
M.dbog todIly's IIUtb wII/J a viJion f~"""""""'. 

a ..... : s.. ... N_l.aI>ohIoria 
JoI8.I7~ 

QCSummary :aaort DIlle. Se~ 1',2OOZ 
..... J0I2 

.P.o.:laSlOl 
~q ... N ... )"",,,0 

_M.-" 

~M¥~ __________ __ ................. 
B.-c~ 19710:3 

QCJ2CJf.12J22OP CS618J1O'21 OUP 
MoimT< 

.... Gad'law 
B~h .,19" 
QCl~ 6lilUOl! DIIP 

AI",. 

.'" 

QCI2t"l:m4l5O &iIMCtlI iMS 
Alp'" 

QC1Z002941S1 I$&JIML MSD 
Alpha 

Bc,,-

NOM 

9.!\9 
Ura.:c::n:: 

'll'tL 
1~.7 

l;tK~!: 

TI'U, 

Vncett: 
T1'U; 

93.' 
Un= 

TPC, 
37S 

1/"""" 
TPII: 

37.9 
Uncut: 

TPU, 
m 
1Incen: 

TPU, 

3.55 

14.7 
+1·5.1) 

5.34 
21.e> 

+l-UD 
1.88 

14.1 
.... ·5.13 

5.34 
21.0 

""·/.110 
ua 

14.7 
.,(..5.13 

H4 
21.0 

"'·LSO 
UB 

II 

U 

"'oc" v.D IU!II 

23.9 pC4 0.633 
~., 

9.18 
23.1 pCiI, 0.1[4 IO'l-lD'A-) 

#-1.83 
I.Q3 

9-,::.1(1 pCVg 
+1.1.51 

1.72 
42.J pC" 

+I_1 . .J1 

2.66 

o..17S pCitg. 
ff-O.213 

0.214. 
-0.0049 pCit, 
+1.(}.158 

D.IER 

117 pCit. uo (7'''·llS .. ) 
.1·19.9 

i1.8 
3S4 pCVa &9 (7S%-l2S'9(,i 

+1,225 
24.3 

1>4 pCit. III 
-+1·20'& 

23 . .3 
390 pCilg 

-+1-24.1 
26.0 

POBox 30112 • OwIesIDn. SC 29417 • 2040 Savaae Road • 294Q7 

(843) ~~·ml • Fax (843) 766-1178 

o Pt'bcd on Rcqcl~d Papn-. 

OWL310213:41 

OOJI:Ml2 13:4] 
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GENERAL ENGINEERING LABORATORIES 
Muting today. ftt • .u """ • • isiO/ljor tow/C"-

OCSummary 

OC ValU RKR 

NOteS: 
'The Qualifiers in lbisnpon .. 1t.dh.l ufollow!: 

• 

I> 

H 

J 

P 
U 

x 
X 
)( 

Rooovcry or 1llU'D oat riIIin 1ICCcpw!"" , ........... ..,. -",,,, DOl """P'D'bIo wilb !he __ 10 or "'" d"I'i,.,..l!Ptl'$ .... DO< >/If>Iicobk """'" 
the c:oacentratim:l falls bt:1ow tbc efhct:i ... -e PQL. 
t..dk:ua lInoIIyte is • sui%ople COInpOOl:Id. 

Tbc- IKII.Iytc wu fuud in d:II:: ~~...., the iJl'JeWft tdDL 
Koldiollimc ...as ew::ecded 
~timated"tU!c. the UIlyusconcemraoon feD.above the effective Mt>l. an:I'~nw the'Cffec.tive PQL 
The IapCDI'e bctwem'l:bc ccafll"J'llltioo Q)luma aod Ih. pcinuay ~ .. >409J,O 

lk Ilnal}U- wu IJPtyzed (or but; DOC ~ below mis ~",Doa. For Orc'- and lnarJ.m.;:aWya:s die: ~ is las) thaR dlr: elTcdlve MDL. 
Po( radioc~ictl tnaI)I'e$lbc Je5llt i~ las !han the De.ciritm Lewd . 
Prtsumpti\le; ~ mill tMlJI,&lyae.is 1101 prcscnl P!.9It &me DllD'ld"" rur further inCocmOllion. 
~mpti"c: evidtbl;c tua !he an.aly,* ~ no, 'PI"tseru.. Plense- Sec-llMnh-"': fO{ further- infrorna.~on .. 

tJncelUi.n iOeMiflcarion fer Iarrlm~ ~~, 

:-OJ:\. indic-au:..~ l~spikt J'CCO\'et)I limiU do 1IC)t lWl), whet! ~le C1)n[:f!naatiOll e:lCCC~ ~b:: cone. by a f..:tor- of '" aclllDR. 
"'Th.e Relative ~I DI.ncr.~ (RPD) otmMed. from the sanple dllplieak WOP) li ~l"alu..ted o.pns.:!be :XC'-1lCC I:2'iI.eriIi whtro me 
aample b ~ rh. five 'limes (.sX) the conncl Rq.uittd Il"e-'OII limil (RL). I,... -:.asts whtrt:ll!idicr'bc Alllpk-ar dIIplicuc .,a)uc r-s. 
~Si WIn:$X !he RL lICQ1.1rOllm.itof +/- the RL is .sed.CV ...... ~ Ihe DUE' ,null 
Fct' PS. PSD, 1Ind snn. Tlt$uiu.1he ..,.aues H.s~d 1ft Iho:; 1ft&OIS\II'.o antoIIDU.1'ltt fwW ~'(JfIC't.,tr .. ~. 

Wh(.re Ihe uWYlical.metbOdhas ~. perfon'rled I,rf)~t NEL..APcenifica.tion. the aIllllysh hu met all ofthc 
reLfUire:nle:I115 of the. f\ELAC uaooard unkss qu.a.hillCd on the QC Summary. 

POBox 30i 12 • O1arlc:.,too, SC 29417·2040 Savage RDad • 29401 

(843) 556-8171 • Fax (843) 161i-1178 

o .,.. .... ~ Papct. 
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~~~ GENERAL ENGINEERING LABORATORIES fj D 

,. ~ <.i M~".lllod~k Mills wll' a visianfr IOM"'roW. 

~ ~ 
0", '>, 

-4rOIl\~ 

QCSumma!l: _j) . ..,Sep ........ l"~ 
CiIa', s.a .... N.IiodoILa ..... _ 

MS-t1J4C 
he- loll 

P.O. Bu 5fDO 
AIbe1~ N .... Mbica 

Coa<ael: PMMIaJ4.i'uluaDl 

W4rbder: ~l" 

"- NOM Sa .. p" ~Ilii!!. __ . _ QC V .... DR ~ .'!!iII' JbIR fIob.t~ 
Rllllea.n. ... 

""'" "Of'" 
QCrDJ2!N:11J 6919003 DUP 

AI~'" 100 In pClIl. •. 562 (0%-2Dt;) HOBl '*10lCl D l:17 
U ... rt ... ·279 +f.l1.l 

Tl'U; 29.9 3~..s 

lie" 106 109 pCl/L o.n&'5 <-) 
UDC<lt; ... ·1~.9 +/~1O.(> 

Tl'U; IS.9 2().D 

QCI~ LCs 
AIj>b 9.89 9.16 pa'l. 93 (7S""'I2$~) O9IJ_07;17 

U"""" .... !.!ill 
11'1k L!12 

So .. 39.7 42.3 pCIIL 106 (75<10·12'''') 
U.,..", ,..{-237 

TPLI; 2.40 

QCJ1OOl'.2n ... 
Alpba U 0.0>48 oCiIL 09ll1YD201:17 

tfu=t; +/-0.0104 
"IN; 0-0705 

B<" U 0.0992 pClIl. 
1)ncEtt +/·0.077. 

rP\J; 00714 
QCI:ztm9<,.. 65919003 MS 

AlplI. 1980 100 2460 pC"1iL 120 (7S"·JmJ Q9IIOO207J1 

u .. "" Ti-TI9 +1-410 
IPU: 2<>.9 '13 R,,. 7950 106 923a pC"1It. II' (75%-llS") 

v..c.rt 4I-19.~ +I-4~ 

Tl'V: 19.9 499 

QCIZ_' 659t9C03 MSO 
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************************************************************************* 

* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program * 

* 
* * 8/28/02 4:17:17 AM 

r .... '\k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

:*;?~:y;;~*~y~** ~::---~l:fi~****~;:!;:;~*~Y~~B~/~**********: 
Customer : SANDERS M (6135) 
Customer Sample ID 059641-003 
Lab Sample ID 20119120 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6643/1079-DF1-BH1-1l-S 
811.300 gram 

8/22/02 2:10:00 PM 
8/28/02 2:37:03 AM 
LAB 0 1 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi!gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.S2E-OOl 
RA-226 1.45E+00O 4.99E-001 6.87E-001 
PB-214 5.52E-001 8.98E-002 6.36E-002 

"')=214 4.92E-001 8.6SE-002 S.40E-002 
210 Not Detected --------- 8.02E+000 

TH-232 6.23E-001 3.02E-OOl 1.80E-001 
RA-228 6.99E-001 1.48E-OOl 1.SOE-001 
AC-228 Not Detected --------- 1.98E-OOl 
TH-228 Not Detected --------- 6.72E-OOl 
RA-224 6.70E-001 1.72E-OOl 8.41E-002 
PB-212 6.12E-001 9.21E-002 3.60E-002 
BI-212 7.S0E-001 2.93E-OOl 3.87E-00l 
TL-208 S.7SE-001 1.06E-OOl 8.1SE-002 

U-23S Not Detected --------- 1.80E-001 
TH-231 Not Detected --------- S.90E+00O 
PA-231 Not Detected --------- 1.33E+000 
TH-227 Not Detected --------- 3.01E-00l 
RA-223 Not Detected --------- 1. 38E-OOl 
RN-219 Not Detected --------- 3.46E-OOl 
PB-211 Not Detected --------- 7.81E-OOl 
TL-207 Not Detected --------- 1.39E+OOl 

AM-241 Not Detected --------- 1.57E-OOl 
PU-239 Not Detected --------- 3.29E+002 
NP-237 Not Detected --------- 1.70E+OOO 
PA-233 Not Detected --------- 5.33E-002 
)229 Not Detected --------- 1.78E-OOl 



*************~**************************************** ******************* 

* Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

8/28/02 5:59:35 AM . 

* 
* 
* 

: * :::: :::: * :::* * ** ~~*i;:* * * ** *::::::::*::: * iZ: *~: *;~ * ** * ****** *: 
*************************f.~*L*********************~*~fitf~**·******** 
Customer : SANDERS M (6135) 
Customer Sample ID 059642-003 
Lab Sample ID 20119121 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6643/l079-DF1-BHl-16-S 
914.800 gram 

8/22/02 2:35:00 PM 
8/28/02 4:19:22 AM 
LAB 0 1 

6000 / 6002 seconds 

U-235!Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.13E-OOI 
RA-226 1.4SE+00O 4.76E-00l 6.48E-OOl 
PB-214 6.07E-00l 9.24E-002 5.27E-002 

-, BI-214 4.97E-00l 8.54E-002 S.10E-002 
PB-210 Not Detected --------- 6.92E+OOO 

TH-232 5.01E-00I 2.43E-001 1. 45E-00l 
RA-228 4.56E-00l 1.07E-001 1.21E-00l 
AC-228 4.84E-001 1. 03E-00l 7.27E-002 
TH-228 4.76E-001 1.72E-00I 3.SBE-001 
RA-224 5.71E-001 1.48E-00l 7.35E-002 
PB-212 5.21E-001 7.86E-002 2.99E-002 
BI -212 5.95E-00l 2.25E-00I 2.888-001 
TL-208 4.19E-OOI 8.21E-002 6.79E-002 

U-235 Not Detected --------- 1.688-001 
TH-231 Not Detected --------- S.50E+000 
PA-231 Not Detected --------- 1.l6E+000 
TH-227 Not Detected --------- 2.62E-00l 
RA-223 Not Detected --------- 1. 27E-00l 
RN-219 Not Detected --------- 3.25E-001 
PB-211 Not Detected --------- 7.16E-00l 
TL-207 Not Detected --------- 1.27E+001 

AM-241 Not Detected --------- 1.43E-001 
PU-239 Not Detected --------- 2.92E+002 
NP-237 Not Detected --------- 1.56E+OOO 
PA-233 Not Detected --------- 4.6BE-002 
TH-229 Not Detected --------- 1. 61E-00l 



[Summary Report] - Sample ID: : 20119120 

~clide Activity 2-sigma MDA 
'1me (pCi!gram Error (pCi!gram 

------ ---------- ---------- ----------
AG-IOBm Not Detected --------- 'l.17E-002 
AG-llOm Not Detected --------- 2.94E-002 
BA-133 Not Detected --------- 3.80E-002 
BE-7 Not Detected --------- 2.37E-OOI 
CD-1l5 Not Detected --------- 3.38E-OOI 
CE-139 Not Detected --------- 2.35E-002 
CE-141 Not Detected --------- 'l.3IE-002 
CE-144 Not Detected --------- l.8IE-OOl 
CM-2'l3 Not Detected --------- 1.57E-OOl 
CO-56 Not Detected --------- 3.45E-002 
CO-57 Not Detected --------- 2.27E-002 
CO-58 Not Detected --------- 3.26E-002 
CO-60 Not Detected --------- 3.97E-002 
CR-51 Not Detected --------- 2.39E-OOl 
CS-l34 Not Detected --------- 4.36E-002 
CS-137 Not Detected --------- 3.23E-002 
EU-152 Not Detected --------- 6.74E-002 
EU-154 Not Detected --------- 1.92E-OOI 
EU-155 Not Detected --------- 1. OOE-OOI 
FE-59 Not Detected --------- 8.17E-002 
GD-153 Not Detected --------- S.86E-002 
HG-203 Not Detected --------- 3.06E-002 
1-131 Not Detected --------- 3.94E-002 

"")~92 Not Detected --------- 2.S7E-002 
1.60E+OO1 2.20E+OOO 3.12E-OOI 

MN-52 Not Detected --------- 6.76E-002 
MN-54 Not Detected --------- 3.61E-002 
MO-99 Not Detected --------- 9.97E-OOI 
NA-22 Not Detected --------- 4.36E-002 
NA-24 Not Detected --------- 1.59E+OOI 
ND-147 Not Detected --------- 2.70E-OOI 
NI-57 Not Detected --------- 6.67E-OOI 
RU-I03 Not Detected --------- 2.98E-002 
RU-I06 Not Detected --------- 2.66E-OOI 
SB-122 Not Detected --------- 1.64E-OOI 
SB-124 Not Detected --------- 2.82E-002 
SB-125 Not Detected --------- 7.99E-002 
SN-1l3 Not Detected --------- 3.62E-002 
SR-85 Not Detected --------- 3.48E-002 
TA-182 Not Detected --------- 1. 6IE-OOI 
TA-183 Not Detected --------- 2.84E-OOI 
TL-201 Not Detected --------- 2.54E-OOI 
Y-88 Not Detected --------- 3.2IE-002 
ZN-65 Not Detected --------- I.OSE-OOI 
ZR-9S Not Detected --------- 5.7SE-002 



[Summary Report] - Sample ID: : 20119121 

r-'" Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCijgram 

------- - ___ w _____ 

---------- ----------
AG-1C8m Not Detected - -------- 3.53E-002 
AG-llOm Not: Detected --------- 2.50E-002 
BA-133 Not Detected --------- 3.44E-002 
BE-7 Not Detected --------- 2.23E-001 
CD-115 Not Detected --------- 2.97E-001 
CE-139 Not Detected --------- 2.08E-002 
CE-141 Not Detected --------- 4.12E-002 
CE-144 Not Detected --------- 1. 65E-001 
CM-243 Not Detected --------- 1.42E-001 
CO-56 Not Detected --------- 3.07E-002 
CO-57 Not Detected --------- 2.07E-002 
CO-58 Not Detected --------- 3.05E-002 
CO-60 Not Detected --------- 3.50E-002 
CR-51 Not Detected --------- 2.12E-OOI 
C5-134 Not Detected --------- 3.89E-<J02 
CS<37 Not Detected --------- 2.80E-002 
EU-1S2 Not Detected --------- 6.1SE-<J02 
EU-1S4 Not Detected --------- 1.62E-00I 
EU-155 Not Detected --------- 9.03E-002 
FE-59 Not Detected --------- 7.278-002 
GD-153 Not Detected --------- 5.46E-002 
HG-203 Not Detected --------- 2.71E-002 
1-131 Not Detected --------- 3.638-002 

") IR-l92 Not Detected --------- 2.23E-002 
K-40 1. 38E+001 1. 91E+000 2.94E-00: 
MN-52 Not Detected --------- 5.638-002 
MN-S4 Not Detected --------- 3.078-002 
MO-99 Not Detected --------- 9.078-001 
NA-22 Not Detected --------- 4. 32E- 002 
NA-24 Not. Detected --------- 1.S8E+001 
ND-147 Not Detected --------- 2.46E-OOI 
NI-57 Not Detected --------- S.81E-001 
RU-I03 Not Detected --------- 2.49E-002 
RU-106 Not Detected --------- 2.46E-OOl 
S8-122 Not Detected --------- 1. 328-001 
S8-124 Not Detected --------- 2.52E-002 
S8-125 Not Detected --------- 6.81E-002 
SN-113 Not Detected --------- 3.23E-002 
SR-8S Not Detected --------- 3.0SE-002 
TA-:'82 Not Detected --------- 1.51E-001 
TA-183 Not Detected --------- 2.S6E-001 
'1:'-201 Not Detected --------- 2.388-001 
Y-8B Not Detected --------- 2.39E-002 
ZN-65 Not Detected --------- l.OIE-001 
ZR-9S Not Detected --------- S.33E-002 



**~****~*~**~********~**~******~********************** ******************* 

* Sandia .National Laboratories * 
* Radiation Protec~ion Sample Diagnostics Program * 

.-.* 8/27/02 3:47:23 PM * 

.~ ****************************************************** ~***********y****** 

J 

* , ~ * 
* Analyzed by: ba>lA L.Kw- glCJ.T/O'L. Reviewed by: .J?(l.,i..~J\./ * 
****~************:~:*g***********************.*~~***** ******** 
Customer ; SANDERS M (6135) 
Customer Sample ID 059691-003 
Lab Sample ID 20119101 

Sample Description 
Sample Quantity 
Sample Date/~ime 
Acquire Start Date/Time 
Detector Name 
Elapsed ~ive/Real Time 

Comments: 

6640/l078-DFl-BHl-5-S 
750.20C 

8/23/02 
8/27/02 

LAB02 
600~ ! 

gram 
11:15:00 
10:56:57 

AM 
AM 

6003 seconds 

U-2::5!Ra-226 pea:-cs not resolved. Eitl-.er isotope may be overestimated. 
**************************~***********w*************** *w***************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi!gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.68E-00I 
RA-226 1.6BE+OOO 4.608-001 6.22E-001 
P3-2H 7.418-001 1.0BE-OOl 5 AOE-002 
BI-214 5.308-001 1. OlE-DOl 4.92E-002 
PB-210 Not Detected --------- 2.59E+001 

TH-232 7.60E-00I 3.578-001 1.82E-00I 
RA-228 7.78E-00I 1.428-001 1.118- 001 
AC-:;'28 7.538-001 1.45E-OOl 1.018-001 
TH-:;'28 5.03E-001 3.33E-001 5.09E-OOl 
RA-224 1.05E+OOO 2.258-001 6.838-00:2 
PB-212 8.20E-001 1.19E-00l 3.82E-002 
BI-212 8.90E-001 2.85E-001 3.58E-00I 
~L-208 7.43E-001 1.20E-001 7.19E-002 

U-235 Not Detected --------- 2.11E-00l 
TH-231 Not Detected --------- 1.03E+00l 
PA-231 Not Detected --------- 1.27E+OOO 
TH-227 Not Detected --------- 3.42E-001 
RA- 223 Not Detected --------- 2.058-001 
RN-219 Not Detected --------- 3.17E-001 
PB- 211 Not Detected --------- 7.25E-001 
TL-207 Not Detected --------- 1. 20E+00I 

AM-241 Not Detected --------- 3.90E-001 
PU-239 Not Detected --------- 3.79E+002 
NP-23! Not Detected --------- 2.02E+000 
PA-233 Not Detected --------- 5.02E-002 
TH-22:? Not Detected --------- 2.12E-OC1 



~~ 
[Sumaary Report) - Sample ID: : 20119101 

Nuclide Activity 2-sigma MDA 
Na.me (pCi/gram Error (pCi/gram 

------ - ---------- ---------- ----------
AG-IO&m Not Detected --------- 3.24E-002 
AG-IIOm Not Detected --------- 2.55£-002 
BA-:33 Not Detected --------- 4.15E-002 
BE-7 Not Detected --------- 2.14E-001 
CD-US Not Detected --------- 2.02E-001 
CE-139 Not Detected --------- 2.63E-002 
CE-141 Not Detected --------- 5.03E-OC2 
CE-144 ~Jot Detected --------- 2.08E-00I 
CM-243 Not Detected --------- 1.53E-OD1 
CO-56 Not Detected --------- 2.73E-002 
CO-57 Not Detected --------- 2.76E-002 
CO-58 Not Detec::ed --------- 2.83E-OD2 
CO-50 Not Detected --------- 3.17E-002 
CR-Sl Not Detected --------- 2.17E-001 
CS-134 Not Detected --------- 3. 96E- 002 
CS-137 Not Detected --------- 2.57E-002 
EU-lS2 Not Detected --------- 8.31E-002 
EU-154 Not Detected --------- 1.49E-001 
EU-15S Not Detected --------- 1. 2]E-001 
FE-59 Not Detected --------- 6.21E-002 
GO-153 Not Detected --------- 8.89E-002 
8G-20] Kot Detected --------- 2.97E-002 
1-131 Not Oetecced --------- ].52E-002 
IR-192 Not Detected --------- 2.45E-002 ') K-40 1.59E+001 2.15E+00O 2.18E-001 
1-lN-52 Not Detected --------- 4.32E-002 
Ml';-54 Not Detected --------- 2.84£-002 
MO-99 Not Detected --------- S.11E-001 
NA-22 Not Detected --------- 3.41E-002 
NA-24 Not Detected --------- 2.37E+OOG 
ND-147 Not Detected --------- 2.~OE-00I 
NI-57 Not Detect;ed --------- 1. 5 7E- 001 
RU-103 Not Det-ected --------- 2.403-002 
RU-I06 Net Det-ected --------- 2.22E-OOl 
S3-122 Net Detected --------- 8.96E-002 
S8-124 Not Detected --------- 2.44E-002 
88-125 Not Detected --------- 7.29E-002 
8N-113 Not Detected --------- 3.27E-002 
SR-85 Not Detected --------- ].19E-002 
TA-182 Not Detected --------- 1.35E-00l 
TA-183 Not Detected --------- 5. T1E-OOl 
TL-201 Not Detected --------- 3.59E-OOI 
Y-SB Not Detected --------- 2.2BE-002 
ZN-65 Not Detected --------- 9.05E-002 
ZR-95 Not Detect;ed --------- 4.88E-002 



~*~**~***~****~~************************~************* ******************* * -. . Sandia National Laboratories 
Radiation Proceotion Sample Diagnostics Program 

8/27/02 3:50:43 PM 

• 
* 

-) 

• • 
********_**************~****************************** ****T************** 

:*~~~:r;:~*~r~.~~**:c:~~~*~.*.*~;~~;~:;*~r~~~~*.* .... * •• : 
Customer : SANDERS M (6135) 
Customer Sample ID 059692-003 
Lab Sample ID 20119102 

Sample Description 
Sample Quar_ti ty 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6640/1078-DF1-BH1-10-S 
730.600 gram 

8/23/02 11:30:00 AM 
8/27/02 12:38:58 PM 

LAB02 
6000 / 6002 seconds 

U-235/Ra-226 peaks not recolved. Either isotope may be overestimated. 
**************T*************************************** ******************* 

Nuclide Acti vicy 2-sigrna MDA 
Name jpCi!gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.40E-001 
RA-226 1.54£+000 4.57E-001 5.96E-001 
PB-2H 6.49E-001 9.59E-002 4.90E-002 
BI-214 5.27E-C-01 8.74E-002 4.83E-002 
PB-ZIO Not Detected --------- 2.52E+001 

TH-232 7.11E-001 3.35£-001 1.71E-00:. 
RJl.-228 6.HE-001 1. 22E-001 1. 13E-001 
AC-228 5.72E-001 1.20E-OOl 9.86E-002 
TH-228 9.87E-001 3.96E-001 5.53E-001 
RA-224 8.10E-001 1.82£-001 7.05E-002 
PB-212 6.41E-OOl 9.47E-002 3.62E-002 
BI-212 6.87E-001 2.70B-001 3.66E-001 
TL-208 5.85E-001 1. 02£-001 7.25E-002 

U-235 Not Detected --------- 2.01E-001 
TH-231 Not Detected --------- 1.01E+001 
PA-231 Not Detected --------- 1.18E+000 
TH-227 Not Detected --------- 3.17E-001 
RA-223 Not Detected -~------- 1. 97E-001 
RN-219 Not Detected ------.-- 3.12E-001 
PB-211 Not Detected --------- 7.37E-001 
TL-2Q7 Not Detected --------- 1.03E+001 

AM-241 Not Detected -------.- 3.80E-OOl 
PU-239 No".:. Detected --------- 3.67E+002 
NP-237 Not Detected --------- 1. 96E+000 
PA-233 Not Detected --------- 4.83E-002 
TH-229 N·ot Detected ----.-.-- 2.14E-OOl 

J 



[Summary Report] - Sample ID: ; 20119102 

Nuclide Activity 2-sigma MDA 
Name (pei/gram Error (pei/gram ------- ---------- ---------- ----------

AG-108m Not De::ected --------- 3.12E-002 
AG-1IOm Not. Detected --------- 2.45E-002 
8A-133 Not. Detected --------- 3.86E-OD2 
BE-7 Not Detected --------- 2.05E-OOl 
eD-115 Not. Detect.ed --------- 1. 98E- 001 
CE-139 Not Detected --------- 2.48E-002 
CE-:41 Not Detected --------- 4.66E-002 
CE-:"44 Not Detected --------- 1. 96E- 001 
CM-243 Not Detected --------- 1.44E-001 
CO-56 Not Detected --------- 2.86E-002 
CO-57 Not Detected --------- 2.S6E-OD2 
CO-58 Not Detected --------- 2.58E-002 
CO-60 Not Detected --------- 3.10E-002 
C:'<-51 Not Detected --------- 2.19E-001 
C8-134 Not Detected --------- 3.77E-002 
CS-137 Not Detected --------- 2.74E-002 
EU-152 :lIot De::ected --------- 7.64E-002 
EU-154 Not Detected --------- 1. 43E-001 
EU-155 Not Detected --------- 1.17E-00"" 
FE-59 Not Detected --------- 5.98E-002 
GD-153 Not Detected --------- 8.758-002 
HG-203 Not Detected --------- 2.81E-002 
1-131 Not Detected --------- 3.49E-002 
IR-192 Not Detected --------- 2.39E-002 ) K-40 l.56E+001 2.11E+OOO 2.76E-OOl 
l·lN - 52 Not Detected --------- 3.89E-002 
~lN - 54 Not Detected --------- 2.75E-002 
MO-99 Not Detected --------- 5.19E-00l 
NA-22 Not Detected --------- 3.40E-002 
NA-24 Not Detected --------- 2.32E+000 
ND-147 Not Detected --------- 2.03E-001 
NI-S7 Not Detected --------- 1.77E-001 
RU-I03 Kot Detected --------- 2.41E-002 
RU-I05 Not Detected --------- 2.23E-OOl 
SB-122 Not Detected --------- 9.11E-002 
SB-124 Not Detected --------- 2.38E-002 
SB-125 Not Detected --------- 6.6SE-002 
SN-113 Not Detected --------- 3.168-002 
SR-85 Not Detected --------- 3.10E-002 
TJI.-182 Not Detected --------- 1.27E-D01 
TJI.-183 Not Detected --------- 5.66E-OOl 
TL-201 !-iot Detected --------- 3.39E-00l 
Y-88 N::>t Detected --------- 2.42E-002 
ZN-65 Not Detected --------- a .36E-002 
ZR-95 Not Detected --------- 4.62E-002 



*************~***********************~****~*********** ******************* 

r* 
* 
* 

Sandia National Laboratories 
Radiacion Procectio~ Sample Diagnostics Program 

B/27/02 4:07:13 PM 

* 

* 
***********************************************~***~** ******************* 

* ~ ~ ~j * * Analyzed by: fp.~ j';.v.-;. &);;3/0'Z- Reviewed by: . . fP {{c"rr • 
**~**************~~*~***g******.****************** ~ ~ ***~************ 
Customer : SANDERS M (6135) 
CusComer Sample ID 0596 93 -003 
Lab Sample ID 20119103 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6640/1D78-DF1-BH2-5-S 
7E6.900 gram 

B/23/02 12:55:00 PM 
8/27/Q2 2:21:05 PM 

LAB02 
6000 J 6002 seconds 

U-23S/Ra-225 peaks ~ot resolved. Either isotope may be overesti~ated. 
**********************************************~**~*****************~***** 

Nuclide Activity 2-sigma MDA 
Name {pCi/gram Error {pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.43E-001 
RA-226 1.75E+OOO ''.67E-001 S.83E-OOl 

) PB-214 i.lBE-OOl 1.04E-OOI S.23E-002 
BI-214 6.2lE-OOl 9.89E-002 4.62E-002 
PB-210 Not Detected --------- 2.48E+OO1 

TH-232 6.16E-OOl 2.OlSE-ODl 1.7DE-OOI 
RA-228 7.42E-OOl 1.3SE-001 9.94E-OC2 
AC-228 7.30E-OOl 1.40E-001 9.SEE-002 
TH-228 4.29E-OOI 3. 78E- 001 5.9SE-OC1 
RA-224 8.16E-OOl 1.81E-001 6.22E-002 
PB-212 6.7BE-001 9.95E-002 3.6lE-002 
81-212 7.6SE-00I 2.67E-ODI 3.4BE-OOl 
TL-20S 6.2lE-DOI 1.OSE-00l 7.1SE-002 

U-235 Not Detected --------- 2.02E-OOl 
TH-231 No,:: Decected --------- 9.94E+000 
PA-2Jl Not: Decected --------- 1. 20E+00Q 
TH-227 Not Detected --------- 3.12E-00I 
RA-223 Not Detected --------- 2.02E-OOl 
RN-219 Not Detected --------- 3.10E-OOI 
PB-211 Not Detected --------- 7.00E-00l 
TL-207 Not Detected --------- 1. OSE+OOI 

Al~-241 Not Detected --------- 3.87E-001 
PU-239 Not Detected --------- 3.62E+OO2 
NP-237 Not Detected --------- 1.93E+OOO 
PA-233 Not Detected --------- 4.84E-002 
TH-229 Not Detected --------- 2.06E-001 

-} 

-----_ ......•.... 



[Summary Report] - Sample ID: : 20119103 

r" Nuclide Activity 2-sigma l1DA 
Name (pCi/gram Error (pCi/gram ------- ---------- ~~-------- ----------

AG-I08m Not De:ected --------- 3.16£-002 
AG-llOm Not Dececced --------- 2.44E-002 
BA-I33 Not Detected --------- 3.94E-002 
BE-7 Not Detected ------ ... -- 2.00E-OOI 
CD-lIS Not Detected --------- 1.91E-001 
CE-139 Not Detected --------- 2.50E-002 
CE-141 Not Detected -- ... ------ 4.76E-002 
CE-144 Not: Detected --------- 1.96E-001 
CM-243 Not Detected --------- 1.468-001 
CO-55 Not Detected --------- 2.628-002 
CO-57 Not Detected --------- 2.S3E-O{l2 
CO-=8 Not Detected --------- 2.42E-002 
CO-60 Not Detected ------ ... -- 3.04E-002 
CR-51 Not Detected --------- 2.138-001 
C8-134 Not Detected --------- 3.86E-002 
CS-137 Not Detected --------- 2.658-002 
EU-152 Not Detected --------- 7.S2E-002 
EU-154 Not Detected --------- 1.45E-001 
EU-155 Not Decected --------- 1.12£- 001 
FE-59 Not Detect.ed --------- 5.61£-002 
GD-153 Not Detected --------- 8.668-002 
HG-203 Not ::'etected --------- 2.86E-002 
1-131 Not Detected --------- 3.438-002 
IR-192 Not Detected --------- 2.408-002 

) 
K-40 :.36£+001 1.85E+OOO 2.56E-OOI 
MN-52 Not Detected --------- 4.07E-002 
MN-54 Not Decected --------- 2.86E-002 
MO-99 Not Detected --------- 5.018-001 
NA-22 Not Detected --------- 3.30E-002 
NA-24 Not Detected --------- 2.43E+000 
KD-147 Not ::Jetected --------- 2.038-001 
NI-57 Not Detected --------- 1.828-001 
RU-I03 Not Detected --------- 2.398-()02 
RU-I06 Not. Detected --------- 2.258-001 
SB-122 Not Detected --------- 9.12E-002 
S8-124 l\'ot Detected --------- 2.32E-002 
S8-125 Not Detected --------- 6.64E-002 
SN-113 Not Detected --------- 3.18£-002 
SR-85 Not Detected --------- 3.08E-002 
TA-182 Not Detected --------- 1. 26E- {l0 1 
TA-183 Not Detected --------- 5.788-001 
TL-201 Not Detected --------- 3.458-001 
Y-88 Not Detected --------- 2.26E-002 ZN-65 Not Detected --------- 8.46E-002 ZR-95 Not Detected --------- 4.S28-0C2 



************************************************************************* 

* -, 
""-' 

Sandia National .Laboratories 
Radiacion Protection Sample Diagnostics Program 

6/28/02 7:41:45 AM 

* 
* 
* 

************************************************************************* 

: Analyzed by: &uaL ~ !/2-~/02- Reviewed by: Jt-c:.1B1n]/ : 
**************~****tr~*tr**************************~QJ4* ************ 
Customer : SANDERS M (6135) 
Customer Sample ID 059694-003 
Lab Sample 1D 20119:'04 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start ~ate/Time 
Detector Name 
3lapsed Live/Real Time 

Comments: 

6640/107S-DFI-BH2-10-S 
768.DOG gram 

8/23/J2 1:30:00 PM 
S/27/02 4:03:07 PM 

LAB 0 2 
6000 / 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
**********~***********~******************************* ******************+ 

Nuclide JI.ctiv:..ty 2-sigma MDA 
Name (pCi/gram Error [pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.46E-001 
RA-226 1..69E+OOO 4.91E-OOl 6.42E-00l 
PB-214 6.55E-OOI 9.74E-002 5.41E-002 

J 
B:-214 S.61E-OD1 9.22E-002 5.16E-002 
PB-210 Not Detected --------- 2.49E+OO'.. 

TH-232 7.63E-OOI 3.57E-001 1.63E-001 
RA-228 6.61E-001 1.28E-001 1.17E-001 
AC-228 6.70E-00l 1. 27E- 00 1 7.85E-002 
TH-228 1.07E+00O 4.15E-OOl 5.78E-001 
RA-224 7.09E-DOl 1.63&-001 6.B1E-002 
P8-212 6.94E-00l 1.02E-OOl :;.63E-002 
BI-212 7.55E-001 2.59E-OOl 3.34E-00l 
TL-208 6.45E-D01 1.06E-00l 6.40E-002 

U-235 Not Detected --------- 2.03E-OCl 
TH-231 Not Detected --------- 9.90E+000 
PA-231 Not Detected --------- 1. 20E+000 
TH-227 Not Detected --------- 3.19E-001 
RA-223 Not Det:ected --------- 2.00E-00l 
RN-219 Not Detected --------- 3.17E-00l 
PB-211 Not Detected --------- 7.09E-OOl 
TL-207 Not Detected --------- 1.09E+00l 

AM-241 Not Detected --------- 3.91E-00l 
PU-2J9 Not 'Cetected --------- 3.71E+D02 
NP-2J7 Not Detected --------- 1.97E+DOO 
PA-233 Not Detected --------- 4.76E-002 
TH-229 Net Det.ected --------- 2.11E-001 

-) 



, [Summary Report). - Sample ID: : 20119104 ~ ... 
Nuclide Activity 2-sigma MDA 

Name (pCi!gram Error (pCi/gram 
-- ----- ---------- ---------- ----------AG-10Bm Not Detected --------- 2.91E-002 
JI.G-110m Not Detected --------- 2.47E-002 
BA-133 Not Detected --------- 3.88E-002 
BE-7 Not Detected --------- 2.11E-001 
CD-115 Not Detected --------- 2.01E-001 
CE-139 Not Detected --------- 2.54E-002 
CE-141 Not Detected --------- 4.77E-002 
CE-IH Net Detected --------- 2.01E-001 
CM-243 Not Detected --------- 1.46E-001 
CO-56 Not Detected --------- 2.78£-002 
CO-57 Not Detected --------- 2.65£-002 
CO-58 Not Detected --------- 2.80E-002 
CO-60 Not Detected --------- 3.03E-002 
CR-Sl Not Detected --------- 2 .11E-00 1 
CS-134 Not Detected --------- 3.80B-002 
CS-137 Not Detected --------- 2.60£-002 
EU-1S2 Not Detected --------- 7.90E-002 
EU-1S4 Not Detected --------- l. 34E-001 
EU-15S Not Detected --------- l.18E-001 
FE-59 Not Detected --------- 6.08E-002 
GD-IS3 Not Detected --------- 8.S2E-002 
HG-203 Not Detected --------- 2.798-002 

- I-131 Net Detected --------- 3.463-002 J IR-192 Not Detected --------- 2.33E-002 
K-40 1.663+001 2.23E+000 2.56E-001 
MN-S2 Not Detected --------- 4.07E-002 
MN-S4 Not Detected --------- 2.83E-002 
MO-99 Not :Jetected --------- 5.18E-00I 
NA-22 Not Detected --------- 3.608-002 
NA-24 Not Detected --------- 2.73£+000 
:<10 -14 7 Not Detected --------- 1.97E-001 
NI-S7 Not Detected ----- ... _-- 1.84E-001 
RU-103 Not Detected ----- ... _-- 2.32E-002 
RU-I06 Not Detected --------- 2.22E-001 
8B-122 Not Detected --------- 9.22£-002 
58-124 Not Detected --------- 2.37E-002 
8B-125 Not Detected --------- 1i.97E-002 
5N-113 Not Detected --------- 3.23E-002 
SR-85 Not Detected --------- 3.12E-002 
TA-182 Not Detected --------- l. 26E-001 TA-:83 Not Detected --------- 5.87E-001 
TL-201 Not Detected --------- 3.59E-001 
Y-88 Not Detected --------- 1. 858-002 
ZN-ES Not Detected --------- S.45E-002 ZR-95 Not Detected --------- 4.45E-002 



**~~********************~***************************~**********~********* 

* Sandia National Laboratories 
,-\ Radiation Protection Sample Diagnostics Program 

8/27/02 9:C7:19 PM l .. 
*******x*********~*****************************~******* 

:.~:;~!~~.~~~~t?~f~~.*.* .. * •• *~:~;:~:~*~Y~ 
Customer SANDBRS M (5135} 
Customer Sample ID 059695-003 
Lab Sample 1D 20119106 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acqui~e Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6640/1078-DFI-BH3-S-S 
753.700 gram 

8/23/02 2:25:00 PM 
8/27/02 7:27:04 PM 

LAB02 
6000 / 6003 seconds 

* 
* 
* 

C-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
*******~********************************************** ******************* 

Nuclide Activity 
Na::ne (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 1. 59E+00O 
PB-214 6.92E-001 

) BI-214 6.22E-001 
PB-210 Not Detected 

TH-232 7.67E-OOI 
RA-228 7.48B-DOl 
AC-228 7,84B-OOl 
111-228 3.81E-001 
RA-224 7.94E-001 
PB-212 7.99E-00I 
B1-Z12 8.S1B-001 
TL-ZOB 6.58E-001 

U-235 Not Detected 
Ta-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
R!I.-223 Not Detected 
RN-219 Not Detected 
PE-al Not Detected 
TL-207 Not Detected 

AM-HI Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

-) 

2-sigma 
Brror 
-------~--
---------
5.06E-COl 
1.02E-OO: 
9,98E-002 
--~------

3.59E-001 
1. 3 8E- 001 
1. 45E-001 
3.91E-001 
1. 78E-001 
1.16E-001 
2.84E-001 
1.11E-001 

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

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

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

MDA 
(pCi/gram 

6.88E-00I 
6.SSE-001 
5.36E-002 
4.85E-002 
2.57E+001 

1.74E-00l 
1.10E-OOl 
8.43B-002 
6.23E-001 
6.94E-002 
3.69E-002 
3.64E-001 
7.48E-002 

2.02E-001 
1.02E+001 
1. 22B+000 
3.36B-001 
2.05E-001 
3.17E-001 
7.13E-001 
1.05E+001 

],BIE-OOl 
3.78E+002 
2.01B+DOO 
S.06E-002 
2.1SE-001 



[Summary Report] - Sample ID: : 20:'19106 

L Nuclide Activi::y 2-sigma MDA Name (pCi/gram ) Error (pCi/gram ------- ---------- ---------- ----------
AG-108m Net Detected --------- 3.28E-002 
AG-llOm Not Detected --------- 2.49E-002 
BA-l33 Not Detected --------- 'l.DE-002 
BE-7 Not Detected --------- 2.14E-001 
CD-lIS Not Detected --------- 2.12E-001 
CE-139 Not Detected --------- 2.59E-002 
CE-14I Not Detected --------- 4.82E-002 
CE-144 Not Detected --------- 2.108-001 
CM-243 Not Detected --------- 1.568-001 
CO-56 Not Detected --------- 2.78E-002 
CO-57 Not Detected --------- 2.77E-002 
CO-58 Not Detected --------- 2.67E-002 
CO-60 Not Detected --------- 3.04E-002 
CR-51 Not Detected --------- 2.21E-001 
CS-134 Not Detected --------- 4.06E-002 
CS-137 Not Detected --------- 2.75E-002 
EU-152 Not Detected --------- 8.30E-002 
EU-154 Not Detected --------- 1.S1E-001 
EU-ISS Not Detected --------- 1.20E-001 
FE-59 Not Detected --------- 6.03E-002 
GD-IS3 Not Detected --------- 9.04E-002 
HG-203 Not Detected --------- 2.93E-002 
1-131 Not Detected --------- 3.4€E-002 
IR-192 Not Detected --------- 2.39E-002 ...J K-40 1.S7E+OO1 2.12E+000 2.49E-001 
MN-S2 Not Detected --------- 4.1SE-002 
MN-54 Not. Detected --------- 2.95E-002 
MO-99 Not Detected --------- S.24E-001 
NA-22 NOI: Detected --------- 3.SGE-002 
NA-24 Not Detected --------- 2.9SE+OOO 
ND-147 Not Detected --------~ 2.0GE-OOI NI-57 Not Detected --------- 1.90E-00I 
RU-103 Not Detected --------- 2.50E-002 
RU-I06 Not Detected --------- 2.39E-001 
58-122 Not Detected ---~----- 9.82E-002 
8B-124 Not Detected --------- 2.56E-002 
88-125 Not De::ected --------- 6.98E-002 
8N-I:"3 Not Detected --------- 3.29E-002 8R-85 Not Detected --------- 3.22E-002 TA-182 Not Detected --------- 1. 32E-001 TA-183 Not Detected --------- S.BlE-001 TL-201 Not Detected --------- 3.7SE-001 Y-88 Not Detected --------- 2.03E-002 ZN'-65 Not Detected --------- 8.78E-002 ZR-95 Net Detected --------- 4.9SE-002 

---_._-- --



************************************************************************* 
* Sandia National Laboratories 

.. -. Radiation Protection Sample Diagnostics Program 
"-- 8/27/02 10:49:18 PM 

**~************************************************** 

: Analyzed by: i!-!/2[,n~~ Reviewed by: 
**************~*~{'~L~************************** 
Customer : SANDERS M (6135) 
Customer sample 1D 059696-003 
Lab Sample ID 20119107 

Sample Descr~ption 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6640/1078-DFI-BH3-10-S 
779.700 gram 

8/26/02 9:55:00 AM 
8/27/02 9:09:03 PM 

LAB02 
6000 / 6002 seconds 

* 
* 
* 

****~~~*******: 

* * ~*~ * * * * * * * * * * 

U-235!Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.05E-00l 
RA-226 1.52E+000 4.62E-001 6.13E-00l 
PB-214 6.24E-001 9.25E-002 4.93E-002 

.-. B1-214 5.26E-001 8.60E-002 4.45E-002 ...J PB-210 Not Detected --------- 2.36E+001 

TH-232 5.20E-001 2.58E-00l 1.76E-OOl 
RA-22B 6.84E-001 1.27E-00l 9.73E-002 
AC-228 6.62E-00l 1. 28E-00l 8.79E-002 
TH-228 3.88E-00I 2.76E-001 4.25E-00l 
RA-224 6.56E-001 1. 54E- 001 7.61E-002 
PB-212 6.54E-001 9.61E-002 3.33E-002 
81-212 5.90E-00l 2.37E-001 3.22E-001 
TL-208 5.26E-00l 9.30E-002 6.93E-002 

U-235 1. 71E- 001 1. 54E-001 1.98E-001 
TH-231 Not Detected --------- 9.44E+000 
PA-231 Not Detected --------- 1.16E+000 
TH-227 Not Detected --------- 3.03E-001 
RA-223 Not Detected --------- 1.63E-001 
RN-219 Not Detected --------- 2.93E-001 
PB- 211 Not Detected --------- 6.54E-001 
TL-207 Not Detected --------- 1.09E+001 

AM-241 Not Detected --------- 3.62E-OOl 
PU-239 Not Detected --------- 3.41E+002 
NP-237 Not Detected --------- 1. 82E+000 
PA-233 Not Detected --------- 4.64E-002 
TH-229 Not Detected --------- 2.02E-001 

J 



~[sum:nary Report) - Sample 1D: : 20119107 

~ Nucl:..de Activity 2-sigma MDA 
Name (pCi/gram Error (PCi/gram ------- ---------- ---------- ----------AG-I08m Not Detected --------- 2.78E-002 

AG-IIOm Not Detected --------- 2.20E-002 
BA-B3 Not Detected --------- 3.85E-002 
BE-7 Net Detected --------- 1.94E-OOl 
CD-115 Not Detected --------- 8.26B-002 
CE-139 Not Detected --------- 2.37E-002 
C£-141 Not Detected --------- 4.28E-002 
C£-144 Not Detected --------- 1. 93E-001 
CM-243 Not Detected --------- 1.40E-00l 
CO-56 Not Detected --------- 2.47E-002 
CO-57 Not Detected --------- 2.50E-002 
CO-58 Not Detected --------- 2.39£-002 
CO-60 Not Detected --------- 2.75E-002 
eR-51 Not Detected --------- 1. 82E-00l 
CS-134 Not Detected --------- 3.71E-002 
CS-137 Not Detected --------- 2.38E-002 
EU-lS2 Not Detected --------- 7.48E-002 
EU-1S4 Not Detected --------- 1.2BE-001 
EU-lSS Not Detected --------- 1.10E-001 
FE-59 Not Detected --------- 5.18E-002 
GD-1S3 Not Detected --------- 8.00E-002 
HG-203 Not Detected --------- 2.57E-002 
1-131 Not Detected --------- 2.42E-00:Z J IR-192 Not Detected --------- 2.14E-002 
K-40 1. 33E+001 1. 81E+000 2.31E-001 
1-IN-52 Not Detected -------~- 2.73E-002 
MN-S4 Not. Detected --------- 2.84E-002 
MO-99 Not Detected --------- 2.62E-001 
NA-22 Not Detected --------- 2.96B-002 
NA-24 Not Detected --------- 1. 35£-001 
ND-147 Not Detected --------- 1. 608-001 
NI-57 Kat Detected --------- 5.52£-002 
RU-10J Not Detec~ed --------- 2.21E-002 
RU-106 Not Detected --------- 2.19E-001 8B-122 Not Detected --------- 4.40E-002 
8B-124 Not Detected --------- 2.22E-002 8B-125 ~ot Detected --------- 6.66B-002 8N-113 Not Detected --------- 2.80B-002 
8R-aS Not Detected --------- 2.80B-002 "TA-182 Not Detected --------- 1.18B-001 "TA-183 Not Detected --------- 3.80B-OOl 
"TL-201 Not Detected --------- 1. 88E-OOl Y-88 IJot Detected --------- 2.23B-002 ZN-65 Not Lletected --------- 8.16E-002 
ZR-95 Not Detected --------- 4.178-002 



~ .************************************************************************ 
~ Sandia National Laboratories * 

* Radiation Protection Sample Diagnostics Program * 
* 8/28/02 7:45:51 AM * 
************************************************************************* 

:*~~:r~:~*~r~*~*~*$L~!f~***~:~!:::~*~r~~ ~~~**.********: 
Customer : SANDERS M (6135) ~~' 
Customer Sample 1D 059697-003 
Lab Sample 1D 20119105 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6640/1078-DF1-BH3-5-DU 
665.300 gram 

8/23/02 2:30:00 PM 
8/27/02 5:45:06 PM 

LAB 0 2 
6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
*************************'************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi!gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.50E-001 

.,.) RA-226 l.46E+OOO 4.73E-00l 6.36E-001 
PB-2l4 7.41E-001 1.l0E-OOl 5.78E-002 
B1-214 6.06E-001 9.92E-002 5.10E-002 
PB-210 Not Detected --------- 2.4SE+OO1 

TH-232 5.05E-001 2.58E-OOl 1.96E-OOl 
RA-228 5.04E-001 l.lIE-OOl 1. 21E-001 
AC-228 Not Detected --------- 1. 7lE-DOl 
TH-228 5.1DE-DOl 3.88E-OOl 6.D2E-00I 
RA-224 6.56E-DOI 1.57E-OOl 6.59E-002 
PB-2l2 6.lDE-00l 9.l2E-002 3.71E-002 
B1-2l2 9.14E-00I 2.83E-OOl 3.41E-OOl 
TL-208 4.97E-OOI 9.36E-002 7.6SE-002 

U-235 Not Detected --------- 2.l3E-OOl 
TH-231 Not Detected --------- 1.04E+OOl 
PA-231 Not Detected --------- 1. 24E+OOO 
TH-227 Not Detected --------- 3.l7E-OOl 
RA-223 Not Detected --------- 2.0SE-OOl 
RN-219 Not Detected --------- 3.34E-OOl 
PB-211 Not Detected --------- 7.80E-OOl 
TL-207 Not Detected --------- 1.11E+OOl 

AM-24l Not Detected --------- 3.91E-OOl 
PU-239 Not Detected --------- 3.82E+OO2 
NP-237 Not Detected --------- 2.00E+OOO 
PA-233 Not Detected --------- S.27E-002 

J 
TH-229 Not Detected --------- 2.l4E-00l 



.-
'-.) [Summary Report] - Sample ID: : 20119105 

Nuclide Activity 2-sigma MDA 
Name lpCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected -----~--- 3.28E-002 
AG-110m Not Detected --------- 2.61E-002 
BA-133 Not I;etected --------- 4.39E-002 
BE-7 Not Detected --------- 2.1BE-OOl 
CD-US Not Detected --------- 2.0SB-OOl 
CE-139 Not Detected --------- 2.64E-002 
CE-l4l Not Detected --------- S.OSE-002 
CB-144 Not Detected --------- 2.l3E-OOl 
CM-243 Not Detected --------- 1.45E-OOl 
CO-56 Not Detected --------- 2. 9lE- 002 
CO-57 Not Detected --------- 2.75E-002 
CO-58 Not Detected --------- 2.64E-002 
CO-50 Not Det.ected --------- 2.93E-002 
CR-5l Not Detected --------- 2.15E-OOl 
CS-134 Not Detected --------- o4.22E-002 
CS-137 Not Detected --------- 2.BOB-002 
EU-152 Not Detected --------- B.l4E-002 
EU-lS4 Not Detected --------- l.SlE-OOl 
EU-ISS Not Detected --------- l.19E-OOl 
FE-S9 No:: Detected --------- 6. 34E- 002 :J GD-lS:; Not Detected --------- B.SSE-002 
HG-203 Not Detected --------- 2.7BE-002 
1-131 Not Detected --------- 3.70E-002 
IR-192 Not Detected --------- 2.47E-002 
K-40 1.31E+001 1. 80E+000 2.54E-001 
).IN-52 Not Detected --------- 4.S1E-D02 
MN-~4 Not Detected --------- 3.00E-002 
MO-99 Not Detected --------- 5.37E-001 
NA-22 Not Detected --------- 3.56E-002 
NA-24 Not Detec::ed --------- 2.76E+OOO 
ND-147 Not Detected --------- 2.05£-001 
NI-S7 Not Detected --------- 1. 64£-001 
RU-I0J Not Detected --------- 2.S1E-002 
RU-I06 Not Detected --------- 2.31E-OOl 
88-:22 Not Detected --------- 5.47E-002 
88-124 :<lot Detected --------- 2.56£-OD2 
88-125 Not Detected --------- 6.89£-002 
SN-113 Nct Detected --------- 3.21E-002 
SR-8~ Not Detected --------- 3.24E-002 
TA-1B2 Not Detected --------- 1. 29E-001 
TA-183 Not Detected --------- 5.89E-001 
TL-201 Not Detected --------- 3.53£-001 
Y-88 Not Detected --------- 2.13E-002 
Z:.I-6S Not Detected --------- 8.65E-002 
ZR-S5 Not Detected --------- o4.97E-002 



********************+***********~*****************************~********** 

* Sandia National Laboratories * 
-- Radlatlon Protection Sample Diagnostics Program * 

, 8/28/02 8:03:35 AM * 
~****************w***~*****************w************** ******************* 

: Analyzed by: ~'<IJ..;! t~ S!z'l,/O-z. Reviewed by: 1IC-'l?It./",/ : 
**·**··**·**·*··*·**~··~******·*·***·*·****··'*****1~'~~'*.****.**** 
Customer : SANDERS M (6l35) 
Customer Sample :D 059693-003 
Lab Sample ID 20119108 

Sample Descrip~io~ 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6643/1120-DW1-BHl-8-S 
678.500 gram 

8/22/02 11:40:00 AM 
8/27/02 10:51:02 PM 

LAB 0 2 
6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isoLope may be overestimated. 
*****~**********************************~************* ******************* 

Nuclide Activity 2-sigma MDA 
Name (pCi / gram Error (pCi/gram 

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

U-238 Not Detected --------- 6.68E-OOl 
RA-226 1.55E+OOO 4.65E-001 6.09E-001 
PB-214 S.82E-001 9.llE-002 5.94E-002 
BI-2l4 5.66E-OOl 9.35E-002 5.00E-OC'2 

-....IPB-210 Not Detected --------- 2.61E+OOl 

TH-232 6.93E-001 3.35E-001 2.02E-001 
RA-228 6.17E-OOl 1. 26E-001 1.22E-OOl 
AC-228 6.30E-OOl 1. 32E-OOl 1. 03E- 001 
TH-228 6.78E-OOl 3.48E-001 5.10E-OOl 
RA-224 7.65E-001 1.77E-001 7.12E-002 
PB-212 6.4lE-OOl 9.53E-002 3.98E-002 
8I-21:< 5.69E-001 2.39E-001 3.26E-OOl 
TL-208 5. 93E- 001 1.06E-00l 7.94E-D02 

U-235 Not Detected --------- 2.10E-001 
TH-231 Not Detected --------- 1.04E+001 
PA-231 Not Detected --------- 1.26E+000 
TH-227 Not Detected --------- 3.32E-OOl 
RA-223 Not Detected --------- 2.27E-OOl 
RN-219 Not Detected --------- 3.19E-001 
PB-211 Not Detected --------- 7.20E-001 
TL-207 Not Detected --------- 1.12E+001 

AM-241 Not Detected --------- 3.96E-001 
PU-239 Not Detected --------- 3.89E+002 
NP-237 Not Detected --------- 2.04E+000 
PA-233 Not Detected --------- 4.79E-002 
TH-229 NOlt Detected --------- 2.23E-OOl 

-J 
., , .. _---- .-



[Summary Report] - Sample ID: : 20119108 

C ."uc1ide Activity 2 -sigrr.a MDA Name (pCi/gram Error (pCi!gram 
------- ---------- ---------- ----------
AG-IOflm Not Detected --------- 3.36E-002 
AG-110m Not Detected --------- 2.628-002 
3A-133 Not Detected --------- 4.31E-002 
98-7 Not Detected --------- 2.21E-001 
CD-llS Not Detected --------- 3.268-001 
CE-139 Not Detected --------- 2.64E-002 
CE-141 Not Detected --------- 5.20E-002 
CE-144 Not Detected --------- 2.09B-001 
CM-243 Kot :>etected --------- 1.54E-001 
CO-56 Not Detected --------- 2.90E-002 
CO-57 Not Detected --------- 2.75E-002 
CO-58 Not Detected --------- 2.95E-002 
CO-60 Not Detected --------- 3.21E-002 
CR-Sl Not Detected --------- 2.33E-001 
CS-134 Net Detected --------- 4.17E-002 
CS-137 Not Detected --------- 2.79E-002 
EU-152 Not Detected --------- 8.23E-002 
EU-154 Not Detected --------- 1.54B-001 
EU-ls5 Not Detected ----- .... --- 1.20E-001 
FE-59 Not Detected --------- 6.2sE-002 
GD-153 Not Detected --------- 9.128-002 
HG-203 Not Detected --------- 3.04E-002 
I-131 Not Dec.ected --------- 4.10E-002 J :R-1.92 Not Detecced --------- 2.39E-002 
K-40 1.64E+001 2.22E+OOO 3.02E-001 
MN-52 Not Detected --------- 4.70B-002 
t<oN- 54 Not Detected --------- 3.06E-002 
MO-99 Not Detected --------- 7.47E-001 
NA-22 Net Detected --------- 3.53E-002 
NA-24 Not Detected --------- 1.30E+001 
ND-147 Not Detected --------- 2.37E-001 
NI-57 Not Detected --------- 5.62E-OO:: 
RU-I03 Not Detected --------- 2.70E-002 
RU-106 Not Detected --------- 2.36E-001 
S8-122 Not Detected --------- l. 41E-001 SB-124 Not Detected --------- 2.62E-002 
88-125 Not Detected --------- 7.128-002 8101-113 Not Detected --------- 3.32E-002 
SR-85 Not Detected --------- 3.33E-002 '3:A-182 Not Detected --------- l.39E-OOl TA-:B3 Not Detected --------- 7.15E-OOl TL-201 Net Detected --------- 4.95E-001 
Y-88 )Jot Detected --------- 2.34E-002 ZN-65 Not Detected --------- 8.87E-002 ZR-95 Not Detected --------- 5.06E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* ""-, 8/28/02 7 : 59 : 59 AM * 
~~~*******~******************************************* ***************** 

: Analyzed by: ~~ICe_'-L 'tS/Z.ceIOL Reviewed bY:~tl,/~~Y : 
********************B**if************************* *M~J~************** 
Customer : SANDERS M (6135) 
Customer Sample ID 059699-003 
Lab Sample ID 20119109 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6643/1120-DW1-BHl-13-S 
672.600 gram 

8/22/02 12:05:00 PM 
8/28/02 12:33:12 AM 

LAB02 
6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pei/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-23B Not Detected --------- 6.76E-001 
RA-226 1. 57E+000 4.9BE-00l 6.6SE-00l 

~214 6.31E-00l 9.64E-002 S.75E-002 
214 5.32E-00l B.99E-002 S.33E-002 
210 Not Detected --------- 2.60E+00l 

TH-232 5.76E-00l 2.S4E-001 1.87E-00l 
RA-228 7.00E-OOl 1. 37E-00l 1.20E-OOl 
AC-22B 5.29E-OOI l.lBE-OOI 1.06E-OOI 
TH-228 7.71E-OOI 4.IBE-00l 6.22E-00I 
RA-224 7.98E-OOl I.B4E-001 8.27E-002 
PB-212 6.64E-OOI 9.8SE-002 3.7SE-002 
BI-212 8.36E-001 2.64E-OOl 3.18E-OOI 
TL-208 5.62E-OOl 1.15E-OOI I.HE-001 

U-23S I.S7E-OOl 1.66E-GOI 2.13E-00l 
TH-231 5.69E+00O 4.91E+OOO 1.07E+00I 
PA-231 Not Detected --------- 1.27E+OOO 
TH-227 Not Detected --------- 3.29E-OOI 
RA-223 Not Detected --------- 2.26E-OOl 
RN-219 Not Detected --------- 3.27E-001 
PB-211 Not Detected --------- 7.33E-OOI 
TL-207 Not Detected --------- 1.IOE+ODI 

AM-241 Not Detected --------- 3.98E-OOI 
PU-239 Not Detected --------- 3.87E+OO2 
NP-237 Not Detected --------- 1.99E+OOO 
PA-233 Not Detected --------- S.13E-002 )229 Not Detected --------- 2.IBE-OOI 



[Summary Report] - Sample ID: : 20119109 

t~l;~~ 
AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-14~ 

CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
~131 l..t;92 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
S8-122 
S8-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi!gram 

Not Detected 
Not Der:ected 
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 
No'::. Detected 

1.65E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Cetected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.24E+000 

MDA 
(pCi!gram 

3.29E-002 
2.53E-002 
4.09E-002 
2.26E-001 
3.19E-001 
2.69E-002 
5.22E-002 
2.16E-001 
1.56E-001 
2.94E-002 
2.76E-002 
3.11E-002 
3.12E-002 
2.23E-001 
4.15E-002 
2.76E-002 
8.22E-002 
1. 51E-001 
1.21E-001 
6.41E-002 
8.98E-002 
3.04E-002 
3.95E-002 
2.47E-002 
2.57E-001 
5.33E-002 
3.12E-002 
8.16E-001 
3.51E-002 
1.37E+001 
2.38E-001 
5.74E-001 
2.66E-002 
2.27E-001 
1.38E-001 
2.51E-002 
6.80E-002 
3.29E-002 
3.24E-002 
1. 36E-001 
7.24E-001 
5.14E-001 
2.48E-002 
9.43E-002 
4.78E-002 



************************************************************************* 

* Sandia National Laboratories * 
.- Radiation Protection Sample Diagnostics Program * 

.. 8/28/02 8:05:10 AM * 
~*****************************************~*********** ******************* 

-

: Analyzed by: 'fl..uH"L, tL., S/Z'(,jO?.- Reviewed by:~.j /,~/ : 
**************~~~*~~1j**tf************************ *1Y~*~************ 
Customer : SANDERS M (6135) 
Customer Sample ID 059700-003 
Lab Sample ID 20119110 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6643/1079-DFI-BH2-11-S 
657.200 gram 

8/23/02 8:40:00 AM 
8/28/02 2:15:10 AM 

LAB02 
6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.08E-00I 
RA-226 1.40E+000 5.09E-OOI 7.HE-001 
PB-214 6.31E-001 9.75E-002 6.12E-002 
BI-214 5.llE-OOl 8.82E-002 5.62E-002 
PB-210 Not Detected --------- 2.67E+OOI 

V TH-232 7.0SE-OOl 3.36E-00l 1.B3E-00I 
RA-228 6.84E-OOI 1. 34E-00I 1. 09E- 001 
AC-228 7.04E-00l 1. 3 9E- 001 9.78E-002 
TH-22B 7.72E-00I 4.50E-00l 6.BOE-00I 
RA-224 7.40E-00I 1.71E-00I 5.B4E-002 
PB-212 7.0BE-00I 1.04E-OOl 3.85E-002 
21-212 8.36E-00l 2.91E-001 3.76E-OOI 
TL-20B 5.81E-00I 1.06E-00l 8.28E-002 

U-235 Not Detected --------- 2.17E-00I 
TH-231 Not Detected --------- 1.06E+001 
PA-231 Not Detected --------- 1.29E+00O 
TH-227 Not Detected --------- 3.48E-OOl 
RA-223 Not Detected --------- 2.25E-00l 
RN-219 2.48E-00I 2.7SE-00I 3.28E-00I 
PB-211 Not Detected --------- 7.05E-00I 
TL-207 Not Detected --------- 1.23E+00I 

AM-241 Not Decected --------- 4.06E-00I 
PU-239 Not Detected --------- 4.0BE+002 
NP-237 Not Detected --------- 2.10E+00O 
PA-233 Not Detected --------- 4.98E-002 
TH-229 Not Detected --------- 2.25E-OOI 



_ [Summary Report] - Sample ID: : 20119110 

~uclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ------- ---------- ---------- ----------AG-I08m !-lot Detected ----~---- 3.49E-002 

AG-llDm }\'ot Detected --------- 2.66E-002 
BA-:'33 Not Detected --------- 4.20£-002 
BS-7 N:ot Detected --------- 2.29£-001 
CD-llS Not Detected --------- 2.65E-001 
CE-139 Not Detected --------- 2.74E-002 
CE-141 Not Detected --------- 5.16B-002 
CE-144 Not Detected --------- 2.17E-001 
CM-243 Not Detected --------- 1. 61£- 00 1 
CO-56 Not Detected --------- 3.07£-002 
CO-57 Not Detected --------- 2.87£-002 
CO-58 Not De::ected --------- 2.862-002 
CO-60 Not Detected --------- 3.50E-002 
CR-Sl Not Detected --------- 2.303-001 
CS-134 Not Detected --------- 4.1SE-002 
C8 -137 Not Detected --------- 2.90E-002 
EU-152 Not Detected --------- 8.65E-002 
ED-154 Not Detected --------- 1. 61E-OOI 
ED-15S Not Detected --------- 1.26E-00I 
FE-59 Not Detected --------- 6.47E-002 
GD-153 Not Detected --------- 9.32E-002 
HG-203 Not Detected --------- 3.13E-002 
1-131 Not Detected --------- 3.99B-002 
IR-192 Not Detected --------- 2.52E-002 -...I K-40 1. 55E+001 2.10E+000 2.54E-001 
MN-52 Not Detected --------- 4.62E-002 
MN-S4 No~ Detected --------- 2.99E-002 
MO-99 Not Detected --------- 6.65B-001 
NA-22 Not Detected --------- 3.65E-002 
NA-24 Not Decected --------- 5.55E+000 
ND-147 Not Detected --------- 2.25E-001 
NI-57 Not: Detected --------- 2.65E-001 
R\.i-103 Not Detected --------- 2.62E-002 
RU-106 Not Detecteci --------- 2.44E-001 
SB-122 Not Detected --------- 1.17E-OOl 
5B-124 Not Detected --------- 2.65E-002 
58-125 Not Detected --------- 7.54E-002 
8N-1l3 Not Detected --------- 3.32E-002 
8R-B5 Not Detected --------- 3.46E-002 
TA-IB2 Not Detected --------- 1. 36E-OOl 
TA-1B3 Not Detected --------- 6.64E-001 
TL-201 Not Detected --------- 4.32E-D01 Y-S8 Not Jetected --------- 2. 44E- 002 ZN-55 Not Detected --------- 9. 33E- 002 ZR-95 Not Detected --------- 5.12E-002 



**~~***~**T*r~~~7~***~***********~~~*~**~*******************~~~*********~ 

,-* Sandia National Laboratories • 
j. j Radiation Protection Sample Diagnostics Program ** 
~ 8/27/02 12:56:26 PM 

*************************~***************************y ******************* 

: Ar.alyzed by: &L'f.t-f-,r I~, "5?/J.--=tjOd-.. Reviewed by: IL-~hday : 
*~******************~t)~*~***********************~k~1~*********~**** 
Customer SANDERS M (6:'..35) 
Customer Sample ID 059701-003 
Lab Sample ID 20119111 

Sample Description 
Sample Ql.Oantity 
Sample Da~e!Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Coroments: 

66~3/1079-DFl-8H2-16-S 
791.300 gram 

8/23(02 B:55:00 AM 
8/27/02 11:16:12 AM 
LAB 0 1 

6000 I 6002 seconds 

U-235jRa-22E peaks no~ resolved. Eithe? isotope may be overestimated. 
*****T***********~*.***********~~*******~***~******~*********y*******~*** 

Nucllc.e Activity 2-sigma MDA 
Name IpCi/gram Error (pCilgram 

------- ----------- ---------- -----------
U-238 Not Detected ---- ..... _--- 4.53£-001 
RA-226 1.77E+OOO 5.37E-001 7.10E-OOl 
PB-214 6.10E-001 9.70E-002 6.46E-002 
BI-214 5.21E-001 9.14E-OC2 5.73E-002 ....J P3-210 Not Detected --------- 8.46E+000 

TH-232 5.59E-001 2.78£-001 1. 87E-001 
RA-228 5.32E-001 1.51E-001 1. 68E- 001 
AC-228 Not Detected --------- 1. 89E-001 
TH-228 5.20E-001 1.95E-001 4.21E-001 
RA-224 7.06E-001 1. 79£-001 8.04E-002 
PB-212 5.84E-001 8.B4£-002 3. 52E- 002 
81-212 6.04E-001 2.85E-001 3.99B-001 
TL-206 4. 54E- 001 9.22E-002 8.09E-002 

D-235 Not Detected --------- 1.80E-001 
TH-231 Not Detected --------- 5.98E+OOO 
PA-231 Not Detect€d --------- 1. 27E+COO 
T'rl-227 Not Detected --------- 3.0~E-OO:'. 

RA-2n Not !>ete:oted --------- 1.29E-001 
RN-219 Not Detected --------- 3.54£-001 
?B-211 Not Detected --------- 7.98B-OO:' 
TL-207 Net Detected --------- 1.39£+001 

AM-241 Not Detected --------- 1. 5 9E- 001 
I:'U-239 Not Detected --------- 3.26E+002 
NP-237 Not Det€cted --------- L 75E+000 
PA-233 Not Detected --------- S.33E-002 
TH-229 Not Detected --------- 1.74E-OOl 

~ 
--.-~.-- "" 



_[Summary 

~ ..... .juclide 
Name 

Report] - Sample ID: : 20119111 

Activity 
(pC~i9ram ) 

AG-I08m Not Detected 
AG-IIOm Not Detected 
BA-133 Not Detected 
BE-7 Not Detected 
CD-lIS Not :Jetected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
CM-243 Not Detected 
CO-56 Not Detected 
CO-57 Not Detected 
CO-58 No: Detected 
CO-50 No~ Detected 
CR-51 Not Detected 
CS-134 Not Detected 
CS-IJ7 Not Detected 
EU-152 Not Detected 
EU-IS4 Not Detected 
EU-1S5 Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Net Detected 
1-131 Net Detected 

,-, IR-192 Not Detected 
I. ,,":.<-40 1.36E+OOl 
~MN-52 Not Detected 

2-sigma 
Error 

1.89E+OOO 

MN-54--------~1~O~O~F~O~O~~~--~1~Q~9~E~9~g~d~-
~O-99 Not Detected 
NA-22 Not Detected 
NA-24 Not Detected 
ND-147 Not Detected 
NI-57 Not Detected 
RU-I03 Not Detected 
RU-I06 Not Detected 
SB-122 Noe Detected 
SB-124 Not Dete=ted 
SB-125 Not Detected 
SN-113 Not Detected 
SR-&5 Not Detected 
TA-182 Not Detected 
TA-183 Not Detected 
TL-201 Not Detected 
Y-88 Not Detec~ed 
ZN-65 Not Detected 
ZR-95 Not Detected 

MDA 
(pCi/gram 

3.85E-002 
2.92E-a02 
3.84E-002 
2.34E-OOl 
2.13E-OOl 
2.33E-002 
4.2BE-002 
l.B4E-OOl 
1. 56E-OOl 
J .HE-a02 
2.20E-002 
3.22E-002 
3.79E-002 
2.39E-OOI 
4.24E-002 
3.04E-002 
6.57E-002 
1. 80E-()Ol 
l.02E-OOl 
7.62E-002 
5.74E-002 
2.93E-002 
3,58E-002 
2.6BE-002 
3.02E-OOI 
5.l2E-002 
1 .72 E- 002 Nor ~ #!i""s/rflx:?_ 
6.49E-OOI 
1. 3QE-O 02 
3.14E+OOO 
2.44E-001 
3.17E-OOl 
2.78E-002 
2.65E-OOl 
1.0BE-001 
2.70E-002 
7.B8E-002 
3.49E-002 
3.41E-002 
1.56B-OOl 
2.37E-OOl 
1.87E-OOl 
3.14E-002 
1.0BE-OOl 
5.82E-002 



********~**~**~**************~*******************.***~ **w**************** 

* - Sandia Na~ional Laboratories 
Radiation Protection Sample Diagnostics Program 

8/27/02 2:38:47 PM 

* 
* 
* 

******************************************~~*****************~*********** 

: Analyzec by: bwt"L )4L v 8id.'7-)O~ Rev;'"wec by: kc.9.~'tr'1 : 
****~***~**~******;~***4*************w**********~~r;flq**~******w***** 
Customer SANDERS M (6135) 
Customer Sample ID 059702-003 
Lab Sample ID 20119:'12 

Sample Descriptioh 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Commen':..s: 

6643/1079-DF1-BH3-11-S 
675.800 gram 

8/23/02 9:50:00 AM 
8/27/02 12:58:31 PM 
LABO: 

6000 / 6002 seconds 

U-235!Ra-226 peaks not resolved. Either isotope may be overestimated. 
***************************~************~**********************~******~** 

N·.Jcl ide Activity 2-sigma MDA 
Name (pCi!gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.036-001 
RA-226 1.706+000 5.65E-OOl 7.66E-OOl 
PB-214 5.65E-001 9.20E-002 6.00E-OD2 

,-- B- ""14 ,.J PB=;:'O 
5.76£-001 1.02£-001 6.29E-002 

Not Detected --------- 8.66E+000 

TH-232 7.10E-G01 3.376-001 1.70E-OD1 
RA-228 5.56E-001 1.38E-001 1.73E-001 
AC-223 6.00E-OOl 1.38E-OOl 1.17E-001 
TH-228 5.61E-OOl 2.186-001 4.58E-001 
JiA-224 6.S8E-001 1.90E-001 L1IE-C01 
PB-H2 6.67E-001 1.01E-001 3.85E-002 
B1-212 S.9:9E-001 2.93E-00l 4.11E-00I 
TL-208 S.92E-001 1.15E-00l 9.33E-002 

U-235 Not Detected --------- 2.03E-OOl 
TH-231 Not Detected --------- 6.66E+OOO 
PA-231 Not Detected --------- 1.46E+00~ 

TH-227 Not Detected --------- 3.39E-DOl 
JiA-223 Not Detected --------- 1.43E-001 
RN-219 Not Detected --------- 4.06E-001 
PB-211 Not Detected --------- 8.89E-OOl 
TL-207 Not Detected --------- 1.54E+OOl 

l'..M-241 Not Detected --------- 1.78E-OOl 
PU-239 Not Detected --------- 3.52E+002 
NP-237 Not Detected --------- 1.95E+OOO 
PA-233 :-lot Detected --------- 5.63E-002 
TEl-229 Net. Detected --------- 1.89E-OOl 

-
.~ 

.. _--_ .. -



_. [Sunmary Report] - Sample ID: : 20119112 

~fuclide Activity 2-sigtna MDA 
Name (pCi/gram Error (pei/gram 

------- ---------- ---------- ----------
AG-I0Bm Not Detected --------- 4.33E-002 
AG-110m Not Detected --------- 3.19E-002 
BA-133 Not Detected --------- 4. 36E- 002 
BE-7 Not Detected --------- 2.61E-00I 
CD-l1S Not Detected --------- 2.47£-001 
CE-139 Not Detected --------- 2.54E-002 
CE-141 Not Detected --------- 4.82E-002 
CE-144 Not De':;ected --------- 1.9BE-OOI 
CM-243 Mot Decected --------- 1.79E-OOl 
CO-56 Not Detected --------- 3.85E-002 
CO-57 Not Detected --------- 2.52E-002 
CO- 5·5 Not Detected --------- 3.56E-002 
CO-60 Not Detected --------- 4.19E-002 
CR-51 Net Detected --------- 2.67E-OOl 
CS-134 Not Detected --------- 4.85E-002 
CS-137 Not Detected --------- 3.67E-002 
EU-152 Not: Detected --------- 7.52E-002 
EU-15Q Not Detected --------- 2.Q1E-001 
EU-15S Not :}etected --------- 1.14E-001 
FE-59 Not Detected --------- 9.32E-002 
GD-153 Not Detect:ed --------- 6.76E-002 
HG-203 Not Detected. --------- 3.40E-002 
1-131 Not Detected --------- 3.88E-002 - IR-192 Not Detected --------- 2.83E-002 

\wIK-40 :".52E+001 2.13E+OOO 3.28E-OOl 
Mrl-S2 No:: Detected --------- 6.07E-002 
MrI-54 Not Detected --------- 3.77E-002 
MO-99 Not Detected --------- 7.77E-001 
NA-22 Not Detected --------- 5.05E-002 
NA-24 Not Detected --------- 4.02E+000 
ND-H7 Not Detected --------- 2.73E-001 
NI-57 Not De::ected --------- 3.68E-00l 
RU-I03 Not Detected --------- 3.16E-002 
RU-ID6 Not Detected --------- 2.92E-001 
S8-122 Not Detected --------- 1.14E-OOI 
S8-124 Not Detected --------- 3.13E-002 
S8-125 Not Detected --------- 8.79E-002 
SN-1l3 Not Detected --------- 3.83E-002 
SR-55 Not Detected --------- 4.02E-002 
TA-182 Not Detected --------- 1.76E-OOl 
TA-183 Not Detected --------- 2.61E-001 
TL-201 Not Detected --------- 2.14E-OOI 
Y-88 Not Detected --------- 3.37E-002 
ZN-65 Kot Detected --------- 1. 19E-001 ZR-95 Not Detected --------- 6.54E-002 

---_. __ .... 



********~*~******************************************* ******************* 

\...; 
Sandia National Laboratories 

Radlation Protection Sample Diagnostics Program 
8/27/02 4;21;06 PM 

• 
• 

**********************-*****************************~~*****************~* 

: Analyzed by: ~~/fL- Reviewed by: ~~L~{~ : *************~****~*~~~~i********************* ***~l!************* 
Customer : SANDERS M (6135) 
Customer Sample 1D C59703-003 
Lab Sample 1D 20119113 

Sample Description 
Sample Quantir.y 
Sample Date/Time 
Acquire Start Date/Time 
I:etector Name 
Elapsed Live/Real Time 

Comments: 

6643/1079-DFI-BH3-16-S 
715.800 gram 

8/23/02 1C;05:00 AM 
8/27/02 2:40;53 PM 
LAB01 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be cverestimated. 
********************~~~~**************************.*** ******************* 

Nuclide Activitv 2-sigma MDJl. 
Name (pCi/gra;' Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.B!>E-001 
RA-226 1. 05E:~000 5.00E-001 7.398-001 
PB-214 5.57E:-001 1. 07E-001 1.08E-00l 

.J 
BI-214 4.73E-OOl 8. 92E- 002 6.80E-002 
PB-2I0 Net Detected --------- 8.22E+000 

TH-232 6.34E-001 3.09E-001 1.898-001 
RA-228 6.98£-001 1.52E-D01 1.S0E-00I 
1'.C-228 Hot Detected --------- 2.08E-001 
TH-228 6.63E-001 2.21E-001 4.24E-001 
RA-224 6. 14E- 001 1.70E-00I 1.05E-OOI 
PB-212 S.89E-OOI 8.9SE-002 3.64E-002 
BI-212 6.26E-001 3.04E-00I 4.28E-OOI 
TL-208 5.11E-001 L01E-001 B.4BE-002 

U-235 Not Detected --------- 1.93E-001 
TH-231 Not Detected --------- 6.11E+OOO 
PA-231 Not Detected --------- 1.37E+OOO 
TH-227 Not Detected --------- 3.148-001 
RA-223 Not Detected --------- 1.358-001 
RN-219 Not Detected --------- 3.B7E-001 
PB-211 Not Detected --------- 8.52E-001 
TI.-207 Not Detected --------- 1. 4 98+001 

AM-241 Not Detected --------- 1. 69E-001 
?U-239 Not Detected --------- 3.45£+002 
NP-237 Not Detected --------- 1. 79£+000 
PA-233 Not Detected --------- 5.47£-002 
TH-229 Nct Detected --------- 1.90E-001 

~ 



-. [Summary Report] - Sample ID: : 20119113 

~uclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCijgram 

------- ---------- ---------- ----------
AG-ID8m Not Detected --------- 4.31E-002 
AG-IIOm Not Detected --------- 2.73E-002 
BA-D) Not Detected --------- 4.16E-002 
8E-7 Not Detected --------- 2.'l.6E-001 
CD-llS Not Detected --------- 2.36E-001 
CE-139 Not Detected --------- 2.S1E-002 
CE-141 Not Detected --------- 4.S1B-002 
CE-14'l Not Detected --------- 1.90E-001 
C[~- 242· Not Detected --------- 1.68E-001 
CO-56 Not Detected --------- 3.42E-0(J2 
CO-5; Not Detected --------- 2.35E-002 
CO-58 Not Detected --------- 3.38E-002 
CO-6~ Not Detected --------- 4.23E-002 
CR-Sl Not Detected --------- 2.43E-001 
C8-134 Not Detected --------- 4.47E-002 
C8-137 Not Detected --------- 3.21E-002 
EU-152 Not Detected --------- 7.0lE-002 
EU-1S4 Not Detected --------- ::".978-00l 
EU-ISS Not Detected --------- 1. 06E-001 
FE-59 Not Detected --------- 8.44E-002 
GD-153 Not Detected ----- ... --- 6.3lE-002 
HG-203 Not Detected --------- 3.17E-002 
1-131 Not Detectec. --------- 3.80E-002 
IR-192 Not Detected --------- 2.73E-002 -...J K-40 1.49E+OOl 2.08::hOOO 3.23E-001 
MN-S2 Not Detected --------- S.1JE-002 
MN-S4 Not Detected --------- 3.59E-002 
MO-99 Not Detected --------- 7.72E-001 
NA-22 Not Detected --------- 4.72E-002 
NA-24 Not Detected --------- 4.06E+000 
ND-147 Not Detected ---~----- 2.67E-001 
NI-51 Not Detected --------- 3.88E-001 
RU-I03 Not Detected --------- 2.80E-002 
RU-I06 Not Detected --------- 2.91E-OOl 
89-122 Not Detected --------- 1.20E-aOl 
8B-124 Not Detected --------- 2.89E-002 
8B-125 Not Detected --------- 8.36E-002 
8N-1l3 Not Detected --------- 3.68E-002 
SR-BS Not Detected --------- 3.73E-002 
TA-182 Not Detected --------- 1.65E-00l 
TA-183 Not Detected --------- 2.57E-001 
TL-201 Not Detected --------- 2.02E-OOl 
Y-88 Not Detected --------- 3.02E-002 
ZJ\T-65 Not Detected --------- 1.088-001 
ZR-95 Not Detected --------- 6.07E-002 



**~********+*******************************~********~*******+****~******* 

( Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

8/27/02 6:03:25 PM 

* 
* 
* 

********************** ************************************~************* 

: Analyzed by: or!" t/ 1(/1- Revi€wed by: vk-~!""JfK ~y : *~7******~~~~***~********** ***********************f*~~/~~'~************ 
Customer SANDERS M (61351 
Customer Sample 1D 059705-003 
Lab Sample 1D 201~9114 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6644!1080-DFI-BHl-5-S 
691.900 gram 

B/26/02 11:25:00 AM 
8/27/02 4:23:11 PM 
LAB 0 1 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
*****r************************************************ ********~********** 

Nuclide Activity 2-sigma M:JA 
Name I.pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.26E-00l 
RA-226 1.7SE+OOO 5.69E-OOl 7.68E-00l 
PB-214 6.64E-00l 1. OSE-OOI 6.76E-002 

~BI-214 5. 85E:-OOI 1.02E-OOl 5.928-002 

'- PB-210 Not Detected --------- 8.87E+OQO 

TH-232 7.16E-OOI 3.45E-001 1. 9SE-OOl 
RA-228 6.252-001 1.43E-001 1.4BE-OOl 
AC-228 6.16E-OOl 1.35E-00l 1. 04E- 001 
TH-228 5.50E-OOl 2.l7E-001 4.79E-001 
RA-224 7.70E-00I 1. 98E-00I 9.30E-002 
PB-212 7.39E-001 1.11i>-OOl 3.S9E-002 
EI-2l2 8.39E-OOl 3.17E-001 4.10E-00l 
TL-208 ~.31E-OOl 1.2GE-OOl 9.60E-002 

U-235 Not Detected --------- 2.00E-001 
TH-231 Not Detected --------- 6.50E+OOO 
PA- 231 Not Detected --------- 1. 45E+OOO 
TH-227 Not Detected --------- 3.4SE-OOl 
RA-223 Not Detected --------- 1.19E-OOl 
RN-219 Not Detected --------- 3.74E-OOl 
PE-211 Not Detected --------- B.64E-OOl 
TL-207 Not Detected --------- 1.S2E+QOl 

AM-241 Not Detected --------- 1.72E-OOl 
PU-239 Not Detected --------- 3.62E+OO2 
NP-237 Not Detected --------- 1.92E+000 
PA-233 Not Detected --------- 5.94E-002 
TH-229 Not Detected --------- 2.03E-001 

.~ 



[Summary Report] - Sample ID: : 20119114 

Cuclide Activity 2-sigma MDA Name (pei/gram Er:::-or (pei/gram ------- ---------- ---------- ----------AG-IQ8m Not Detected --------- 4.37E-002 
F.G-110m Not Detected --------- 3.20E-002 8A-133 Not Detected ---- .. _--- 4.45E-002 8E-7 Not Detected --------- 2.58E-001 CD-llS Not Detected --------- 1. OOE-OOI CE-IJ9 Not Detected --------- 2.55£-002 CE-l41 Not Detected --------- 4.55E-002 
CE -144 Not Detected --------- 2.01E-001 CM-243 Not Detected --------- 1.82E-OOl CO-56 Not Detected --------- 3.70E-002 CO- 57 Not Detected --------- 2.47E-002 CO-58 Not Detected --------- 3.32E-002 CO-60 No-c. Detected --------- 4.12E-002 CR-51 Not Detected --------~ 2.45E-001 CS-134 Not Detected --------- 4.87£-OC·2 
CS-13 7 Not Detected --------- 3.59£-002 EU-152 Not Detected --------- 7.42E-002 EU-154 Not Detected --------- 2.02E-00l EU-155 Not Detected --------- 1.16£-001 FE-59 Not Detected --------- B.16E-002 GD-153 Not Detected --------- 6.85E-002 HG-20J Not Detected --------- 3.38E-002 1-131 Not Detected --------- 2.90E-002 

~R-192 Not Detected --------- 2.80E-002 , -40 1.52E~OO~ 2.13E+00O 3.18E-00l ......, MN-52 Not Detected --------- 4.28E-002 
MN-S4 Not Detected --------. 3.S8E-OD2 MO-99 Not Detected ---~----- 3.67E-OOl NA-22 Not Detected -~------- 4. 89E-002 NA-24 Not Detected --------. 1.49E-ODl 
ND-~47 Not Detected --------. 2.23E-001 NI-S7 Not: Detected --------. 1. 02E-001 RU-I03 Not Detected --------. 3.11E-002 RU-I06 Not Detected --------. 2.94E-001 88-122 Not Detected --------- 5.52E-002 88-124 Not Detected --------- 3.08E-002 88-125 Not Detected --------- 9.27E·002 SN-113 Not Detected --------- 3.93E-002 SR-85 Not Detected --------- 3.82E-002 TA-182 Not Detected --------- 1.77E-OOl ':'A-1S3 Not Detected --------. :.74E-001 TL-201 Not Detected --------- 1.09E-001 Y-88 Not Detected --------- 3.4SE-002 ZN-6S Nct Detected --------. 1.17E-001 ZR-9S Not. Detected --------- 5.98E-C02 



*********~****~**********~************************~**************~~****** 

* Sandia National Laboratories * 
-- Radiation Protection Sample Diagnostics Program * 

" j . 8/21/02 7:45:43 PM * 
~***+******.****************************************** ******************** 

-

* !trl!tfL-- Reviewed by: J.frftfAf!.!(ry : 
***.*********.**.***** •• *.****~;vi~jf* •• *******.** 

: SANDERS H (6135) ______ . 

* AnaLyzed by: 
************~**** 

Customer 
C~stomer Sample ID 
Lab Sample IO 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

059706-{)03 
20119115 

6644!1080-DF1-BH1-10-S 
199.900 gram 

8/26/02 11:40:00 AM 
8/27/02 6:05:30 PM 
LAB 0 1 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
******************************-****************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.47E-001 
RA-226 1.233+000 4.81E-001 6.85E-001 
PB-214 5.47E-OOl 8.7BE-002 S.81E-002 
B1-214 S.19E-OOl 9.03E-002 5.46E-002 

...; PB-2:0 Not Detected --------- 7.67E+000 

TH-232 5.69E-001 2.773-001 1.66E-001 
RA-22B 3.67E-00l 1.32E-OOl 1.67E-OOl 
AC-228 5.60E-{)01 1.20E-OOl 8.B8E-002 
TH-22B 5.59E-00l 1. 98E-001 3.97E-00l 
RA-224 5. 34E- 001 1.48E-001 8.65E-002 
PB-212 4.92E-00l 7.57E-002 3.53E-002 
8I-212 4.75E-001 2.51E·001 3.60E-D01 
TL-20B 3.95E-OOl 8.31B-002 7.46E-002 

U-235 7.77E-002 :".51B-OOl 1.77E-00l 
TIl-231 Not Detected --------- 5.95E+00O 
PA-231 Not Detected --------- 1. 2 3E+000 
TH-227 Not Detected ------~-- 2.'HE-001 
RA-223 Not Detected -----.---- 1.06E-001 
RN-219 Not Detected --------- 3.33E-001 
PB-21l Not Detected --------- 7.S1E-00l 
TL-207 Not Detected --------- 1. 37E+OGl 

AM-241 Not Detected --------- 1.46E-D01 
PU-239 Not Detected --------- 3.17E+002 
NP-237 Not Detected --------- 1.67E+OOO 
PA-233 Not Detected --------- 5.10E-002 
TH-22 9 Not Detected --------- 1.71E-OD1 

~ 



.-, 
[Summary Report] - Sample rD: 20119115 : 

~Nuclide Activity 2 - sigma MDA 
t~ame (pei/gram Erro::c (pei/gram 

------- ---------- ---------~ ----------
AG-I08m Not Detected --------- 3.82E-002 
AG-llOm Not Detected --------- 2.54E-002 
BA-133 Not Detected --------- 3.85E-002 
BE-7 Not Detected --------- 2. 22E-OO 1 
CD-1l5 Not Detected --------- 8.90E-002 
CE-139 Not: Detected --------- 2.23E-002 
CE-141 Not Detected --------- 3.92E-002 
CE-144 Not Detected --------- 1.738-001 
CM-243 Not Detected --------- l.56E-001 
CO-56 Not Detected --------- 3.20E-002 
CO-57 Not Detected --------- 2.188-002 
CO-58 Not Detected --------- 3.18E-002 
CO-60 Not Detected --------- 3.298-002 
CR-51 Not Detected --------- 2.02E-001 
CS-134 Not Detected --------- 4.26E-002 
CS-137 Not Detected --------- 2.96E-002 
EU-152 Not Detected --------- 6.55E-Cl02 
EU-154 Not Detected --------- l. 76E-001 
ED-155 Not Detected --------- 9.80E-002 
FE-59 Not Detected --------- 7.62E-002 
GD-1S3 Not Detected --------- 5.76E-002 
HG- 203 Not Detected --------- 2.76E-002 
1-131 Not Detected --------- 2.74E-002 

-..,J1R-192 Not Detected --------- 2.32E-002 
K-40 1.43E+OO:' 1.98E+OOO 2.46E-001 
Ml\-S2 Not Detected --------- 3.858-002 
MN-S~ Not Detected --------- 3.19E-002 
MO-99 Not Detected --------- :'.2'iE-ODl 
NA-22 Not Detected --------- 4.12E-002 
NA-24 Not Detected --------- l. 46E-001 
ND-14 7 Not Detected --------- 1.87E-OOl 
NI-57 Not Detected --------- 9.75E-OC2 
RU-103 Not Detected --------- 2.66E-002 
RU-I06 Not Detected --------- 2.43E-001 
SB-122 Not Detected --------- 4.95E-002 
SB-124 Not Detected --------- 2.64E-002 
5B-125 Not Detected --------- 7.36E-002 
SN-113 Not Detected --------- 3.36E-002 
SR-85 Not Detected --------- 3.25E-OQ2 
TA-182 Not Detected ----..----- 1.56E-00I 
TA-183 Not Detected --------- 1. 458-001 
TL-2Dl Not Detected --------- 9.39B-002 
Y-88 Not Detected --------- 2.758-002 
ZN-65 Not Detected --------- l. 04E-001 
ZR-95 Not Detected --------- 5.48E-a02 



********************~**~**********************~*****************~**~***** 

Sandia National Laboratories • 
~ ~ Radia~ion Protection Sample Diagnostics Program * 
~ 8/27/02 9:28:02 PM • 

:'::::::::*:::*'~/:::i~**'*****::::::::*:::'*~::L::~;::****** *: 
**.************~t.* .. ***.******.* .. * .... **.*~*Y~~~~ ••• •••••• 
Customer : SANDERS K (6135) 
Customer Sample ID 059707-003 
Lab Sample ID 20119116 

Sample Description 
Sample Qua:1tity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6644!1080-DFI-BH2-5-S 
738.:COO gram 

8/25/02 1:05:00 PM 
8/27/02 7:47:49 PM 
LAB 0 1 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
*~**************~***~**~*****~*****************~******~**~*************** 

Nuclicie Activity 2-sigma MDA 
Name (pei/gram Error (pei/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- '-.BlE-001 
RA-226 1.628 ... 000 5.33E-001 7.22E-001 
PB-214 5.93E-001 9.60E-002 6.59E-002 
B1-214 5.HE-OOI 9.17E-002 5.95E-002 -.J PB-210 Not Detected --------- 8.58E+OOO 

TH-232 6.70E-001 3.24E-001 1. 90E- 0 01 
RA-228 6.39E-OOl 1.44E-OOl 1.55E-001 
AC-228 6.328-001 1.4lE-001 LISE-DOl 
TH-228 5.41E-001 2.12E-001 4.74E-001 
RA-224 8.S9E-001 2.10E-00I B.26E-O{)2 
PB-212 6.49E-001 9.77E-002 3.57E-002 
BI-212 7.73E-001 3.00E-001 3. nE-GOl 
TL-201l 5.S9E-00I 1.OBE-00I 8.97E-002 

U-235 Not Detected - .. ------- 1.93E-00I 
TH-231 Not Detected --------- 6.46E+000 
PA-231 Not Detected --------- 1.45E+OOO 
TH-227 Not Detected --------- 3.18E-001 
RA-223 Not Detected --------- 1.18E-001 
RN-219 Not Detected --------- 3.S1E-OOl 
PB-21l Not Detected --------- B.5SE-001 
TL-2D7 Not Detected --------- 1. 508+001 

AM-24l Not Detected --------- 1. 65E-001 
PU-239 Not Detecte<:l --------- 3.42E+002 
NP-237 Not Detected --- ... ----- 1. B lE+OOO 
PA-233 Not Detected --------- 5.70E-002 
TH·229 Not Detected _ .. _------ 1.SBE-001 

~ 



- [Summary Report] - Sample ID, : 20119116 

\.,..tWuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-IOSrn Not Detected --------- 4.25E-002 
AG-I10rn Not Detectec. --------- :>.00E-002 
BA-l33 Not Detected --------- 4.27E-002 
BE-7 Not Detected --------- 2.48E-OOl 
CD-llS Not Detected --------- 1. 01E-001 
CE-13S Not Detected --------- 2_45E-002 
CE-141 Not Detected --------- 4_38E-002 
CE-144 Not :letected --------- 1.87E-OOI 
CM-243 Not Detected --------- 1.72E-001 
CO-56 Not Det.ected --------- 3.58£-002 
CO-57 Not Detected --------- 2.36E-002 
CO-58 Not Detected --------- 3.37E-002 
CO-60 Not Detected --------- 3.74E-002 
CR-51 Not Detected --------- 2.30E-001 
C8-134 Not Detected --------- 4.56E-002 
C8-137 Not Detected --------- 3.39E-002 
EU-1S2 Not Detected --------- 7.10E-002 
EU-1S;; Not Detected --------- 1. 99E-001 
ED-lSS Not Detected --------- 1. 07E-001 
FE-59 Not Detected --------- 7. %E-002 
GD-lS3 Not Detected --------- 6.51E-002 
HG-203 Not Detected --------- 3.18E-002 
1-131 Not Detected --------- 3.00E-002 -.J IR-l92 Not Detected --------- 2.65E-002 
K-4C 1.56£+001 2.16E+OOO 3.17E-OOI 
MN-S2 Not Detected --------- 3.90E-002 
MN-S4 Not Detected --------- 3.67E-002 
MO-99 Not Detected --------- 3.43E-001 
NA-22 Not Detected --------- 4.67E-002 
NA-24 Not Detected --------- 1. 39E- 00 1 
ND-147 Not Detected --------- 2.27E-001 
Nr-57 Not Detected --------- 9.41E-002 
RD-~03 Not Detected --------- 2.78E-002 
RIJ-I06 Not Detected --------- 2.99E-OOI 
SB-122 Not Detected --------- 5.55E-002 
SB-124 Not Detected --------- 3.03E-O{)2 
SB-125 Not Detected --------- 8.36E-002 
SN-llJ Not Detected --------- 3.S7E-002 
SR-85 Not Detected --------- 3.69E-002 
TA-182 Not Detected --------- 1. 68E-001 
TA-183 Not Detected --------- 1. 66E-OOI TL-201 Not Detected --------- 1.03E-001 Y-88 Not Detected --------- 2. ?7E- 00:0 ZN-65 Not Detected --------- 1.14E-OOI ZR-95 Not Detected --------- 6.25E-002 

------ ~---~-.'" 



****************~*~*~**********************~************~**************** 

* Sandia ~ational Labora~ories * 
* ~adiation Protection Sample Diagnostics Program * 
* 8/27/02 ~1:10:21 PM * 

~::::::* ::.* ** * * i:?~~*( * * *** * * * :::::::: *::: *~* * * * ~~ *~)*~ * ** * * * * * *: 

***~************~*:*~~********************** ***/~~i~*********** 
Customer : SlI.NDERS M (613 5) . 
Customer Samp~e 10 059708-003 
Lab Sample 10 20119117 

Sample Description 
Sample Quantity 
Sample Date/Ti:ne 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6644/10S0-D?1-BH2-10-S 
746.700 gram 

8/26/02 1:20:00 PM 
8/27/02 9:30:08 PM 
LAB 0 1 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolvec. Either isotope may be overestimated. 
~***************************************************** ******************* 

Nuclide Activity 2-sig:na MDA 
Name (pCi/gram Error (pCi!gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.75E-001 
RA-226 1.24E+OOO 5.15E-001 7.44E-001 

J;i: 6.15E-001 9.S5E-002 6.63E-002 
5.53E-001 9.35E-002 4.55E-002 

-210 Not Detected --------- 7.78E+000 

TH-232 5.46E-001 2.76E-001 1.97E-001 
R.Z>.-228 3.67E-001 1.28E-001 1. 55E-001 
AC-228 Not Detected --------- 1.94E-001 
TH-228 5.36E-001 1.98E-001 4.27E-001 
RA-224 5.56E-001 1.59E-001 1.lOE-001 
PB-212 5.12E-001 7.92E-002 3.44E-002 
BI-212 5.58E-001 2.61E-00l 3.59E-00l 
TL-208 4.48£-001 9.21E-002 8.06E-002 

U-235 1.14E-001 1.58E-00l 1.86E-001 
TH-231 Not Detected --------- 5.80E+000 
PlI.-231 Not Detected --------- 1.29E+OOO 
TH-227 Not Detected --------- 2.89E-OOI 
R}l.-223 Not Detected --------- 1.06E-001 
RN-219 Not Detected --------- 3.71E-00I 
PB-211 Not Detected --------- 8.14E-OOI 
TL-207 Not Detected --------- 1.42E+001 

AM-241 Not Detected --------- 1. 56E-00I 
PU-239 Not Detected --------- 3.18E+002 
NP-237 Not Detected --------- 1.72E+000 

-"l·A-233 Not Detected --------- 5.20E-002 
...J.229 Not: Detected --------- 1.81E-001 



[Summary ?,epcrt 1 - Sample 10: : 201191:..7 

elide Activity 2-sigma MDA 
.me (pCi!gram Error (pCi!gram 

- -- - -.- - ---------- ---------- ----------
AG-lOBm :Jot Detected --------- 4.09E-002 
AG-llOm Not Detected --------- 2.72E-002 

. BA-:"33 Not Detected --------- 3.93E-002 
BE-7 Not Detected --------- 2.36E-OOl 
CD-llS Not Detected --------- 9.HE-C02 
CE-139 Not Detected --------- 2.33E-002 
CE-141 Not Detected --------- 4.10E-002 
CE-144 Not Detected --------- 1.73E-OOl 
CM-243 Not Detected --------- 1.S9E-OOl 
CO-56 Not Detected --------- 3.16E-002 
CO-57 Not Detected --------- 2.27E-002 
CO-SB Not Detected --------- 3.3lE-002 
CO-60 Not Detected --------- 3.S0E-002 
CR-Sl Not Detected --------- 2.HE-OOI 
CS-134 Not Detected --------- 4.62E-002 
CS-137 Not Detected --------- 3.12E-002 
EU-152 'Not :Jetected --------- 6.83E-002 
EU-154 Not Detected --------- 1.8BE-OOl 
EU-155 Not Detected --------- 1.OlE-OO:" 
FE-S9 Not Detected --------- 7.6BE-002 
GD-153 Not Detected --------- 6.0BE-OD2 
HG-203 Not Detected --------- 2.91E-002 

:131 Not Detected --------- 2.76E-002 
192 Not Detected --------- 2.37E-002 

~O 1.34E+OOl 1.88E+OOO 2.77E-OOI 
MN-S2 Not Detected --------- 4.0BE-002 
MN-S4 Not Detected --------- 3.39E-002 
MO-99 Not Detected --------- 3.32E-OOI 
NA-22 Not Detected --------- 4.49E-002 
NA-2t, Not Detected --------- 1.S2E-OOl 
ND-147 Not Detected --------- 2.02E-OOI 
i-:rr -57 Not Detected ------- 9.B4E-002 
RU-I03 Not Detected --------- 2.77E-002 
RU-I06 Not Detected --------- 2.73E-OOl 
5B-122 Not Detected --------- 5.38E-002 
5B-124 Not Detected --------- 2.79E-D02 
5B-125 Not Detected --------- 8.47E-002 
5N-113 Not :Jetected --------- 3,31E-002 
5R-85 Not Detected --------- 3,34E-002 
TA-182 Not Detected --------- 1.67E-OOl 
TA-183 Not Detected --------- 1.59E-OOl 
TL-201 Not Detected --------- l.OlE-OOl 
Y-88 Not Detected --------- 2.63E-002 
ZN-65 Not Detected --------- 1.14E-OOl 
ZR-95 Not Detected --------- 5.74E-002 



************************************~*************************~*~******** 

~ 
Sandia National Laboratories 

Radiation Protection Sample Diag~ostics Program 
8/28/02 12:52:39 AM 

* 
* 
* 

****************************************************** *****~************* 

* 
* Analyzed by: 
********~**~**** 

Customer 
Customer Sample 
Lab Sample ID 

-'<7 ~ rl ffL- Reviewed by: *-~ L d~ '/ : 
*; * * * '* ~:i * * ~* * * * '* * * * * * * * * * '* * * * * * * * * * .)JJi!lJf.I..{?: * * * * * * * * * * * * 

: SANDERS M (6135) 
ID 059709-003 

Sample Description 
sample Quantit:y 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

20119118 

6644/1080-DF1-BH3 ~S 
664.900 gram ~ 

8/26/02 1:40:00 PM 
8/27/~2 11:12:26 PM 
LAB 0 1 

6000 I 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
**************************************************~******~*************** 

Nuclide Activity 2-sigma MDA 
Name (pei/gram Error (pei/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.15E-001 
RA-226 1.32E+000 5.01E-001 7.01E-001 
PE- 214 6.95E-001 1.09E-OOl 6.52E-002 
BI-214 6.25E-OOl 1.08E-00l 6.16E-002 

'-' PB-210 Not Detected --------- 9.01E+000 

TH-232 6.50E-001 3.23E-OOl 2.18E-001 
RA-228 5.93E-OOl 1. 42E- 001 1. 52E-OOl 
AC-228 6.06E-00l 1.37E-001 1.11E-001 
TH-228 8.63E-00l 2.54E-00l 4.64E-00l 
RA-224 7.31E-00l 1. 95E-001 1. 07E-00l 
PB-212 6.52E-001 9.91E-002 3.79E-002 
BI-212 7.26E-00l 2.548-001 3.20E-ODl 
TL-208 5.05E-00l 1.048-001 9.15E-002 

U-235 Not Detected --------- 2.03E-001 
TH-23l Not Detected --------- 6.53E+OOO 
PA-231 Not Detected --------- 1.35E+00O 
TH-227 Not Detected --------- 3.35E-001 
RA-223 Not Detected --------- 1.22E-001 
RN-219 Not Detected --------- 4.05£-001 
?B-211 Not: Detected --------- 6.87£-001 
TL-207 Not Detected --------- 1. 57E+001 

AM-241 Not Detected --------- 1.71E-001 
PU-239 Not Detected --------- 3.67E+002 
NP-237 Not Detected --------- 2.95E+000 
PA-233 Not Detected --------- 5.65E-002 
TH-229 Not Detected --------- 1. 97E-001 

.... 
-----.,. 



.. - [Summary Report] - Sample ID: : 20119118 

~uclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi!gram ------- ---------- ---------- ----------

AG-I08m Not Detected --------- 4 .45E- 002 
AG-llOm Not Detected --------- 3.02.E-002 
BA-133 Not Detected --------- 4.50E-002 
BE-7 Not Detected --------- 2. 47E- 001 
CD-115 Not Detected --------- 1.06E-001 
CE-:39 Not Detected --------- 2.53E-002 
CE-Hl Not Detec::ed --------- 4.61E-002 
C&-144 Not Detecteci --------- 1.91E-00l 
CM-243 Not Detected --------- 1.80E-00I 
CO-56 Not Detected --------- 3.63E-002 
CO-57 Not Detected --------- 2.46E-002 
CO-58 Not Detected --------- 3.338-002 CO-60 Not Detected --------- 3.93E-002 CR-51 Not Detected --------- 2.35E-001 CS-134 Not Detected --------- 4.97E-002 C8-137 Not Detected --------- 3.51E-002 
EU-152 Not Detected --------- 7.38E-002 EU-154 Not Detected --------- 2.07E-001 EU-155 Not Detected --------~ 1.138- 001 FE-59 Not Detected --------- 8.63E-002 GD-153 Not Detected --------- 6.60E-002 HG-203 Not Detected --------- 3.16E-002 1-131 Not Detected --------- 3.12E-002 IR-192 Noe Del:ected --------- 2.70E-002 

~K-40 1.38E+001 1.94E+OOO 2.88E-001 MN-52 Not Detected --------- 4.29E-002 MN-54 Not Detected --------- 3.86E-002 MO-99 Not Detected ---- ... _--- 3.92E-001 NA-22 Not Detected --------- S.01E-OD2 NA-24 Not Detected --------- 1.93E-001 ND-147 Not Detected --------- 2.30E-001 NI-57 Not Detected --------- 1.02E-001 RU-I03 Not De"ected --------- 3.13E-002 RU-106 Not Detected --------- 3.09E-001 88-122 Not Detected --------- 6.25E-002 88-12'1 Not Detected --------- 2.87E-002 8B-125 Not Detect·ed --------- 8.95E-002 SN-1l3 Not Detected --------- 3.86E-002 SR-85 Not Detected --------- 3.54E-002 TA-182 No= Detected --------- 1. 78E-001 TA-1B3 Not: Detected -------- .. 1. 76E- 001 TL-201 Not Detected ---- ... ---- 1. 11E-001 Y-88 Not Detected --------- 3.20E-002 ZN-6S Not Detected --------- 1. 22E- OC 1 ZR-95 Not Detected --------- 6.16E-002 



***********************~************************~***** ***************** •• 
~--- Sandia National Laboratories " 
~ Radiation Protection Sample Diagnostics Program ~ 
~ S/2B/C2 2:34:58 AM • 

**.***********************~*********************.******.****************~* 

:*~~;Y::~*~r:.**~4i~.* .. ~;~!;~;~*~Y~~~;,(~*.**.*****.*: 
customer SANDERS M (6135) 
Customer Sample TD 059710-003 
Lab Sample ID 20119119 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6644!1080-DF1-BH3-11-S 
741.300 g::cam 

8/26/02 2:10:00 PM 
B/28/02 12:54:44.~ 
LAB 0 I 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
***************~***************************************~***************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---~------- ---------- -----------
U-238 8.68E-OOI 3.03E-OOI 4.17E-001 
RA-226 1.05E+OOO 4.60E-OOI 6.67E-OOI 

5.32E-OOI 8.68E-002 5.82E-002 ,- P8- 214 
BI-214 5.40E-OOI 9.39E-002 5.52E-002 

WPS-2ID Not Detected --~------ 8.0IE+OOO 

TH-232 4.67E-OOI 2.37E-OOI 1. 7LE-OOI 
RA-22B 5.13E-OOI 1.29E-OOI 1.5SE-OOl 
AC-228 Not Detected ---._---- 2.04E-OOI 
TH-228 S.97E-OOI 2.13E-OOI 4.42E-OOI 
RA-224 7.03E-OOI 1.8DE-OOI 7.48E-002 
PB-212 5.S5E-OOI 8.50E-002 3.64E-002 
B1-212 5.26E-DOI 2.75E-OOl 3.93E-GOl 
TL-208 4.S1E-OOI 9,60E-002 a.OSE-002 

U-235 2.S7E-001 1.64E-OOl 1.96E-OOl 
TH-231 Not Detected ----.---- 6.10E+OOO 
PA-231 Not Detected -------.- 1.30E+OOO 
TH-227 Not Detected -------.- 3.02E-OOl 
RA-223 Not Detected ----.---- 1.12E-ODl 
RN-219 Not Detected ---.---.- 3.70E-OOI 
PB-211 Not Detected ---.----- 8.29E-00l 
TL-207 Not Detected --------- 1.38E+OOl 

AM-2H Not Detected .-.-._-.- 1. 6IE-DOI 
PU-239 Not Detected .---.---- 3.33E+002 
NP-237 Not Detected --------- 1.76E+DOO 
PA-233 Not Detected .-.------ S.57E-002 
TH-229 Not Detected --------- 1.80E-DOI 

-". 
~ 



_[8ummary Report] - Sample ID: : 201:..9119 

( .<uclide Activity 2-sigma MDA Kame (pCi/gram Error (pCi/gram ------- ---------- ---------- ----------
AG-I08m Not Detected --------- 4.15E-002 
AG-llOm Not Detected --------- 2.79E-002 
BA-I33 Not Detected --------- 4.00E-002 
BE-7 Not Detected --------- 2.23E-001 
CD-1l5 Not Detected --------- :9.66E-002 
CE-139 Not Detected --------- 2.30E-002 
CE-141 Not Detected --------- 4.36E-002 
CE-144 Not Detected --------- 1.76£-001 
CM-243 Not Detected --------- 1.56£-001 
CO-56 Not Detected --------- 3.32E-002 
CO-57 Not Detected --------- 2.25E-002 
CO-5e Not Detected --------- 3.64E-002 
CO-60 Not Detected --------- 3.83£-002 
CR-5l Not Detected --------- 2. 27E- 001 
C8-134 Not Detected --------- 4.42E-002 
C8-137 Not Detected --------- 3.14E-002 
EU-152 Not Detected --------- 6.75&-002 
EU-154 Not Detected --------- 1.92&-001 

"EU-15S Not Detected --------- 1. 04E-001 
FE-59 Not Detected --------- 7.75E-002 
GD-IS3 Not Detected --------- 6.09E-002 
HG-203 Not Detected --------- 2.85E-002 
1-131 Not Detected --------- 2.90E-002 
IR-In Not Detected --------- 2.S7E-002 

~K-40 1.48E.;-00l 2.06E+00O 2.50E-001 
MN-52 Not Detected --------- 3.9lE-002 
MN-51 Not Detcected --------- 3.5GE-002 
MO-99 Not Detectcec. --------- 3.SlE-OOl 
NA-22 Not Detected --------- 4.S9E-002 
NA-24 Not Detected --------- 1. 82E- 0 01. 
ND-:2.47 Not Detected --------- 2.13E-001 
NI-57 Not Detected --------- 1. 09E- 001 RU-I03 Not Detected --------- 2.79E-002 
RU-I06 Not Detected --------- 2.66E-001 
88-122 Not Detected --------- 5.63E-002 
S8-124 Not Detected --------- 2.64E-002 88-125 Not Detected --------- B.28E-002 
SN-113 Not Detected --------- 3.63&- 002 SR-85 Not Detected --------- 3.34E-002 TA-182 Not Detected --------- 1.69E-OOI TA-183 Not Detected --------- 1. 68E- 001 TL-201 Not Detected --------- l. 05E- 001 Y-SS Not Detected --------- 2.97E-002 ZN-6S Not Detected --------- 1.14E-001 ZR-95 Not Detected --------- 5.72E-C02 



**************************~***.*********************** ******************* 

* Sandia National Laboratories * 
.- Radiation Protection Sample Diagnostics Program * 
~ 8/28/02 6:54:27 AM * 

:*::::::::'::~*'*~;i~***'****::::::::*::~*~::~*~:***'~** **: 
************~***~********.******w********~*~i~******** *** 
Customer SANDERS M (6135) 
CusLomer Sample ID LAB CONTROL SAMPLE USING CG-134 
Lab Sample ID 20119122 -

Sample Description 
Sample Quant i ty 
sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG-134 
1-:-000 Each 

11/01/90 12:00:00 PM 
8/28/02 6:44:11·AM 

LABC2 
600 / 604 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Errcr (pei/Each 

------- ----------- ---------- -----------
U-238 Not. Detected --------- 4.05E+OO3 
RA-226 Not Detected --------- 5.69E+003 
PB- 214 Not Detected --------- 5.78E+002 
BI-214 Not Detected --------- 4.56E+002 
PB-210 Not Detected --------- 2.69E+005 

t""I TH-232 Not Detected --------- 1.86E+003 
RA-228 Not Detected --------- 1.72E+003 
AC-228 Not Detected --------- 1.03E+003 
TH-22B Not. Detected --------- 4.29E+005 
RA-224 Not: Detected --------- 1.66£+004 
PB-212 Not. Detected --------- 3.23E+004 
E1 - 212 Not Detected --------- 2.0BE+00S 
TL-208 Not Detected --------- 5.15E+004 

U-235 Not Det.ect.ed --------- 1.51E+OO3 
TH-231 Not Detected --------- 7.08E+004 
PA-231 Not Detected --------- 1.26E+004 
TH-227 Not. Detected --------- 2.54E+003 
RA-223 Not Detected --------- 1. OOE+D26 
RN-219 Not Detected ----_ .... _-- 5.62E+003 
FB- 211 Not Detected --------- L27E+004 
TL-207 Net Detected --------- 1.66E+005 

AM-241 8.143+004 1.21E+004 4.00E+003 
PU-239 Not Detected --------- 2.69E+006 
NP-237 Not. Detected --------- 1. 43E+004 
PA-233 Not Detect-ed --------- 5.21E+002 
TH-229 Not Detec::ed --------- 1. 52£+003 

-
...,j 



_[Summary Report] - Sample 10: : 20119122 

~uclide Activit}· 2-sigma MDA 
Name (PCi!Each Error {pCijEach ------- ---------- ---------- ----------AG-I0Bm Not Detected --------- 2.28E+002 

AG-llOm Not Detected --------- 2.33E+008 BA-133 Not Detected --------- 7.80E+002 
BE-7 No" Detected --------- 1.00E+026 
CD-1lS Not Detected --------- 1.00E+026 
CE-lJ9 Not Detected --------- 5.33E+011 
CE-141 Not Detected --------- 1.00E+026 
CE-144 Not Detected --------- 5.59£+007 eM- 243 Not Detected --------- 1.68£+003 
CO-56 Not Detected ------- 1.78£+019 
CO-57 Not Detected --------- 1.20E+007 
CO-58 Not Detected --------- 4.95£+020 
CO-60 7.90E+OO4 1.038+C04 6.718+002 
CR-51 Not Detected --------- 1.00E+026 
CS-134 Not Detected --------- 1.17E+004 
CS-137 7.15;'+004 9.04E+003 2.84E+002 
EU-152 Not Detected --------- 1.09£+003 
EU-154 Not Detected --------- 2.54E+003 
EU-155 Not Detected --------- 4.91E+003 
FE-59 Not Detected --------- 1.00E+026 
GD-1S3 Not Detected --------- 1.548+008 
HG-203 Not Detected --------- 1.00E+026 
1-131 Not Detected --------- 1.008+026 

-,JIR-192 Not Detected --------- 9.711::+019 
K-40 Not Detected --------- 1.188+003 
MN-52 Nct Detected --------- 1.00E+026 MN-54 Not Detected --------- 3.57E+006 MO-99 Not Detected --------- 1. 00E+-026 NA-22 Not Detected --------- 3.68E+OD3 
NA-24 Not Detected --------- 1. 00E+026 
ND-147 Not De::ected --------- 1.00E+026 
N:;-S7 Not Detected --------- 1.00E+026 RU-103 Not Detected --------- 1.00E+026 RU-106 Not Detected --------- 7.41E+006 S8-12 2 Not Detected --------- 1. 00E+02 6 S8-124 ~ot Detected --------- 1.00E+026 
S8-125 Not: Detected --------- 1.948+004 SN-1l3 Not Detected --------- 7.35E+013 SR-85 Not Detected --------- 1.00E+026 TA-IB2 Not Detected --------- 1.568+014 TA-1BJ Not Detected --------- 1.00E+-026 TL-20l Not Detected --------- 1.0C8+026 
Y-88 Not Detected --------- 2.148+014 ZN-65 Not De:'ected --------- 1.20E+008 ZR-95 Not De::ec;:ed --------- 1.00E+026 



-A .'************************************************************************ 
~ Sandia National Laboratories * 

* Radiation Protection Sample Diagnostics Program * 
* Quality Assurance Report * 
************************************************************************** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

8/28/02 6:54:32 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
RPREESE 
20119122 

1. 00 
11/01/90 

8/28/02 

Each 
12:00:00 

6:44:11 
600 seconds 
604 seconds 

Mean 1S Error 

PM 
AM 

New Value < LU : SD : UD : BS > 
--------------- ----------- ------------ ----------- ---------------------

AM-241 Activity B.247E-002 3.739E-003 8.135E-002 < 

V 
> 

CS-13 7 Activity 7.191E-002 3.244E-003 7.149E-002 < > 

CO-60 Activity 8.019E-002 3.861E-003 7. 963E- 002 < > 

."J 
Flags Key: LU Boundary Test (Ab = Above , Be Below ) 

SD Sample Driven N-Sigma Test (In Investigate, Ac = Action) 
UD User Driven N-Sigma Test (In Investigate, Ac = Action) 
BS Measurement Bias Test (In = Investigate, Ac = Action) 

Reviewed by: 



*****~************************************************ ******************* 

* Sandia National Laboratories * 
-- Radiation Protection Sample Diagnostics Program * 

, 8/28/02 7:00:14 AM * 

~*::::::::*:::*'***~~;i~*******::::::::*:::*~:*~~::***** *******: 
******************~;************************~~~6jl'**** *********** 
Customer SANDERS M (6135) 
Customer Sample ID LAB_CONTROL_SAMPLE USING CG-134 
Lab Sample ID 20119123 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG-134 
1.000 Each -

11/1/90 12:00:00 PM 
8/28/02 6:50:01 AM 
LAB 0 1 

600 / 604 seconds 

Comments: 
************************************************************************* 

Nuc~ide Act.ivity 2-sigma MDA 
Name (pCi!Each Error (pCijEach 

------- ----------- ---------- -----------
U-238 Not Detected --------- 2.67E+003 
RA-226 Not Detected --------- 5.60E+003 
PB-214 Not Detected --------- 6.61E+002 
BI -214 Not Det.ected --------- 6.12E+002 

~~-

PB-210 Not Detected 9.85E+004 ---------

'-JTH-232 Not Detected --------- 2.09E+003 
RA-228 Not Detected --------- 2.44E+003 
AC-228 Not Detected --------- 1. 46E+003 
TH-228 Not Detected --------- 4.87E+005 
RA-224 Not Detected --------- 2.28E+004 
PB-212 Not Detected --------- 3.23E+004 
BI-212 Not Detected --------- 2.98E+005 
TL-208 Not Detected --------- 6.28E+004 

U-235 Not Detected --------- 1. 38E+0 03 
TH-231 Not Detected --------- 4.08E+004 
PA-231 Not Detected --------- 1. 39E+004 
TH-227 Not Detected --------- 2.55E+003 
RA-223 Net Detected --------- 1. 00E+026 
RN-219 Not Detected --------- 6.72E+003 
PB -211 Nct Detect.ed --------- 1.52E+004 
TL-207 Not Detected --------- 2.34E+005 

AM-241 8.92E+004 1.29E+004 1. 89E+003 
PU-239 Not Detect.ed --------- 2.35E+006 
NP-237 Not Detected --------- 1.22E+004 
PA-233 Not~ Detected --------- 5.88E+002 
'::"H-229 Not Detected --------- 1.25E+003 



[Summary Report] - 8arr.ple ID: : 20119123 .-
4...~clide Activity 2-sigma MDA 

arne (pCi!Each Error (pCi/Each 
------- ---------- ---------- ----------
AG-l08m Not Detected --------- 3.27E+002 
AG-llOm Not Detected --------- 2.71E+00S 
BA-133 Not Detected --------- 9.06E+002 
BE-7 Not Detected --------- 1.00E+026 
CD-115 Not Detected --------- 1.00E+026 
CE-139 Not Detected --------- 4.9SE+011 
CE-14l Not Detected --------- 1.00E+026 
CE-144 Not Detected --------- 4.:;ISE+007 
CM-243 Not Detecced --------- 2.10E+003 
CO-56 Not Detected --------- 2.3SE+019 
CO-57 Not· Detected --------- 1.02E+007 
CO-58 Not Detected --------- 6.61E+020 
CO-60 7.84E+004 1.04E+004 9.72E+002 
CR-5l Not Detected --------- 1. OOE+026 
CS-134 Not Detected --------- 1. SOE+004 
CS-137 6.74E+004 8.56E+003 3.92E+002 
EU-1S2 Not Detected --------- 9.28E+002 
EU-lS4 Not Detected --------- 3.68E+OO3 
EU-1SS Not Detected --------- 4.16E+003 
FE-59 Not Detected --------- 1.00E+026 
GD-IS3 Not Detected --------- 1.02E+OOS 
HG-203 Not Detected --------- 1.00E+026 
1-131 Not Detected --------- 1.00E+026 

"TR-192 Not Detected --------- 1.12E+020 ...t.- 4O Not Detected --------- 1.31E"003 
'IN-52 Not Detected --------- 1.00E+026 
MN-S4 Not Detected --------- 4.80E+006 
MO-99 Not Detected --------- 1.00E .. 026 
NA-22 Not Detected --------- 4.S6E .. 003 
NA"24 Not Detected --------- 1.00E .. 026 
NO-147 Not Detected --------- 1.00E+026 
NT-57 Not Detected --------- 1.00E .. 026 
RU-103 Not Detected ------- .... - 1. 00E+026 
RU-106 Not Detected --------- 8.73E .. 006 
88-122 Not Detected --------- 1.00E+026 
S8-124 Not Detected --------- 1.00E+026 
88-125 Not Detected --------- 2.32£+004 
8N-113 Not Detected --------- 8.83E+013 
8R-8S Not Detected --------- 1.00E+026 
TA-182 Not Detected --------- 2.13E+014 
TA-183 Not Detected --------- 1. 00E+026 
TL-201 Not Detected --------- 1. 00E+026 
Y-88 Not Detected --------- 2.218+014 
ZN-65 Not Detected --------- 1.74E .. 008 
ZR-95 Not Detected --------- 1.00E+026 



***********~**~*****************************~***********~***************** 

Sa~dia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report 

* 
* 
* 

************************************************************************** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample ::luantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

8/28/02 7:00:18 AM 
C:\GENIE2K\CAl-lFILES\LCSl.QAF 
RPREESE 
20119123 

1. 00 Each 
11/1/90 12:00:00 PM 
8/28/02 6:50:01 AM 

600 seconds 
604 seconds 

Mean IS Error New Value < LU : SD : UD : BS > 
--------------- ----------- ------------ ----------- ---------------------

AM-241 ACTIVITY B.S70E-002 3.46JE-003 

CS-137 Activity 6.836E-002 1.367E-003 

CO-60 Activity 7.657E-002 3.478E-003 

...,.-ags Key: LU Boundary Test 
SD Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS Measurement Bias Test 

Reviewed by: 

B.924E-002 < 

/ 
> . . 

6.744E-002 < > 

7.643E-002 < > 

(Ab = Above , Be = Below ) 
(In = Investigate! Ac = Action) 
(In = Investigate, Ac = Action} 
(In = Investigate, Ac = Action) 
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