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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 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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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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Drain and Septic Systems (DSS) Areas of Concern (ADCs) 
276,1004,1031,1034,1035 
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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 5400 
Albuquerque, New Mexico 87185-5400 

DEe1S-

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 276,1004,1031,1052, 1080, 1087, 1090, 1102,and 1113 at Sandia National 
Laboratories, New Mexico, EPA 10 No. NM589011 0518. These documents are 
compiled as DSS Round 7 and No Further Action (NFA) Batch 25. 

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 wlth 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. 

Enclosure 

Sincerely, 

~~~ 
Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc w/enclosure: 
W. Moats, NMED-HWB (Via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSNSC/ERD 
C. Voorhees, NMED-OS 
Program Manager, NMED-OB 

cc w/o enclosure: 
K. Thomas, EPA, Region 6 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 

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

~ . ~ f,.SNL, MS 1087 
M. Sanders, SNL, MS 1087 . 
R. Methvin, SNL MS 1081 
J. Pavletich. SNL MS 1087 
A. Villareal, SNL, MS 1035 
A Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 

DEc 1 ... 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and systems (DSS) started in the early 1990s. These units consist of either septic systems 
(one or more septic tanks plumbed to either drainfields or seepage pits), or other types of 
miscellaneous drain units without septic tanks (including drywells or french drains, seepage pits, 
and surface outfalls). Initially, 23 of these sites were designated as Solid Waste Management 
Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. Characterization 
work at 22 of these 23 SWMUs has taken place since 1994 as part of SNUNM Environmental 
Restoration (ER) Project activities. The twenty-third site did not require any characterization, 
and an administrative proposal for no further action (NFA) was granted in July 1995. 

Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by 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 
other non-SNUNM organizations, were already designated as individual SWMUs, or were 
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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 SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
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' (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems' (SNUNM November 2001), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1113: BUILDING 6597 DRYWELL 

2.1 Summary 

The SNLlNM ER Project conducted an assessment of DSS Site 1113, the Building 6597 
Drywell. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the drywell present at the site. This report provides documentation that the site 
was specifically characterized, that no significant releases of contaminants to the environment 
occurred via the Building 6597 Drywell, and that it does not pose a threat to human health or the 
environment under either the industrial or residential land-use scenarios. Current operations at 
the site are conducted in accordance with applicable laws and regulations that are protective of 
the environment. 

Review and analysis of all relevant data for DSS Site 1113 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 1113 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 1113 is located in SNUNM Technical Area (TA)-V on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. The site is 
located approximately 650 feet southeast of the entrance to TA-V (Figure 2.2.1-1) and 
approximately 28 feet east of Building 6597 (Figure 2.2.1-2). An inspection conducted at the 
site on July 15, 1999, indicated that the unit was apparently connected to a floor drain inside a 
small attached mechanical equipment room on the east side of Building 6597 (Figure 2.2.1-3). 

The surface geology at DSS Site 1113 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 1113, 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). Vegetation in the undisturbed and unpaved areas around 
TA-V primarily consists of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 0.75 miles northeast of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNLlNM and KAFB area, as measured at Albuquerque International 
Sun port, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually 
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Figure 2.2.1 -3 
Floor drain inside the Building 6597 mechanical room that was 

connected to the Building 6597 drywell. View to the north . July 15, 1999 
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all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNUNM March 1996). 

The site lies at an average elevation of approximately 5,439 feet above mean sea level 
(SNUNM April 2003). Depth to groundwater is approximately 515 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002). The nearest production wells to DSS Site 1113 are KAFB-4 and KAFB-11, 
located approximately 2.9 and 3.0 miles northwest and northeast of the site, respectively. The 
nearest groundwater monitoring wells are the TAV-MW6 and TAV-MW7 well pair, located 
approximately 500 feet northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6597, currently known as the Radiation Simulation 
Development Facility, was constructed in 1971 (SNUNM March 2003), and it is assumed the 
drywell was constructed at the same time. Because operational records are not available, the 
site investigation was planned to be consistent with other DSS site investigations and to sample 
for possible COCs that may have been released during facility operations. During the April 
2002 backhoe excavation of the unit, it was determined that the drain pipe to the drywell had 
been disconnected between the edge of the asphalt pavement and the drywell (Figure 2.2.1-2) 
prior to the backhoe excavation of the unit. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1113 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1113 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment investigations have been conducted at DSS Site 1113. In April 2002, a 
backhoe was used to physically locate the buried Building 6597 drywell (Investigation 1). In 
September 2002, subsurface soil samples were collected from a single boring drilled through 
the center of, and beneath, the drywell (Investigation 2). Both investigations were required by 
the NMED/HWB to adequately characterize the site and were conducted in accordance with 
procedures presented in the SAP (SNUNM October 1999) and FIP (SNUNM November 2001) 
described in Chapter 1.0. These investigations are discussed in the following sections. 

3.2 Investigation 1-Backhoe Excavation 

On April 4, 2002, a backhoe was used to determine the location, dimensions, and depth of the 
DSS Site 1113 drywell. It was found to consist of a 4-foot-square and 4-foot-deep unlined hole 
with a gravel aggregate layer from 2 to 4 feet bgs. The center of the unit was determined to be 
located approximately 28 feet east of the Building 6597 mechanical room. No visible evidence 
of stained or discolored soil or odors indicating residual contamination was observed during the 
excavation. No samples were collected during the backhoe excavation at the site. 

3.3 Investigation 2-Soil Sampling 

Once the drywell was located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNUNM October 1999) approved by the NMED. On 
September 26, 2002, soil samples were collected from a single borehole drilled through the 
center of, and beneath, the drywell. The soil boring location is shown on Figure 2.2.1-2. 
Figure 3.3-1 shows soil samples being collected from beneath the DSS Site 1113 drywell. A 
summary of the borehole, sample depths, sample analyses, analytical methods, laboratories, 
and sample date is presented in Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample the drywell borehole at two depth intervals. The shallow 
sample interval started approximately 1 foot below the bottom of the drywell aggregate to 
ensure that only soil, and not aggregate, was collected in the samples, and the lower (deep) 
interval started at 5 feet below the top of the upper sample interval. Once the auger rig had 
reached the top of the sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter 
Geoprobe TM sampling tube lined with a butyl acetate (BA) sampling sleeve was inserted into the 
borehole and hydraulically driven downward 3 or 4 feet to fill the tube with soil. 

Once the sample tube was retrieved from the borehole, the sample for volatile organic 
compound (VOC) analysis was immediately collected by slicing off a 3- to 4-inch section from 
the lower end of the BA sleeve and capping the section ends with Teflon® film, then a rubber 
end cap, and finally sealing the tube with tape. 
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Figure 3.3-1 
Collecting soil samples with the Geoprobe™ from beneath the Building 6597 drywell , 

located in the gravel area near the edge of the asphalt pavement. 
View to the southwest. September 26, 2002 
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Table 3.3-1 

Summary of Area Sampled, Analytical Methods, and Laboratories Used for 
OSS Site 1113, Building 6597 Orywell Soil Samples 

Top of Sampling 
Intervals in Each 

Number of Borehole Borehole 
Samplinq Area Locations 1ft bqs) 

Drywell 1 5, 10 

1 5, 10 

1 5, 10 

1 5, 10 

1 5, 10 

1 5, 10 

1 5, 10 

1 5, 10 

1 5, 10 

-------

"EPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

Total Number of Soil Analytical Parameters and Analytical 
Samples EPA Methods" Laboratory 

2 VOCs GEL 
EPA Method 8260 

2 SVOCs GEL 
EPA Method 8270 

2 PCBs GEL 
EPA Method 8082 

2 HE Compounds GEL 
EPA Method 8330 

2 RCRA Metals GEL 
EPA Methods 6000/7000 

2 Hexavalent Chromium GEL 
EPA Method 7196A 

2 Total Cyanide GEL 
EPA Method 9012A 

2 Gamma Spectroscopy RPSD 
EPA Method 901.1 

2 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

e 

Date Samples 
Collected 
09-26-02 

09-26-02 

09-26-02 

09-26-02 

09-26-02 

09-26-02 

09-26-02 

09-26-02 

09-26-02 



For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquot.s 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. 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1113 are presented and discussed 
in this section. 

VOC analytical results for the two soil samples collected from the drywell borehole are 
summarized in Table 3.3.2-1. Method detection limits (MDLs) for the VOC soil analyses are 
presented in Table 3.3.2-2. A total of eight individual VOCs were detected in the two VOC soil 
samples collected at this site, and none were detected in the associated trip blank (TB). These 
eight compounds most likely reflect residual contamination from discharges to the drywell. 

SVOCs 

Semivolatile organic compound (SVOC) analytical results for the two soil samples collected 
from the drywell borehole are summarized in Table 3.3.2-3. MDLs for the SVOC soil analyses 
are presented in Table 3.3.2-4. The SVOC bis(2-ethylhexyl) phthalate was detected in both soil 
samples, and also may reflect residual contamination from discharges to the drywell. 

Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the 
drywell borehole are summarized in Table 3.3.2-5. MDLs for the PCB soil analyses are 
presented in Table 3.3.2-6. No PCBs were detected in the samples. 

HE Compounds 

High explosive (HE) compound analytical results for the two soil samples collected from the 
drywell borehole are summarized in Table 3.3.2-7. MDLs for the HE soil analyses are 
presented in Table 3.3.2-8. Three HE compounds were detected in these samples. One HE 
compound (2-nitrotoluene) was detected in the 5-foot sample, and two HE compounds (HMX 
and nitrobenzene) were detected in the 10-foot sample. 
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Table 3.3.2-1 

Summary of DSS Site 1113. Building 6597 Drywell 
Confirmatory Soil Sampling. VOC Analytical Results 

September 2002 
(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (~/kg) 
Record Sample 

Numberb ERSample ID Depth (ft) 2-Butanone 
605783 6597-DW1-BH1-5-S 5 54.9J 
605783 6597-DW1-BH1-10-S 10 106 J 

Quality Assurance/Quality Control Samples (J.lQ/L) 
605783 I 6580-SP1-TBc NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 

ND (2.31) 

4-Methyl-2-
2-Hexanone pentanone Acetone Ethylbenzene 

ND (3.77) ND (4.03) 9.22 0.552 J (1 
142J 21.7 J 256 2.48J 

ND (1.45) ND (1.78) I ND (4.5) I ND (0.21) 

CER sample ID reflects the final site for VOC samples included in this shipment. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 

T etrach loroethene 
0.536 J (1 

16.1 J 

ND (0.33) 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit. shown in parentheses. 
MDL = Method detection limit. 
j.lg/kg = Microgram(s) per kilogram. 
j.lg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND () = Not detected above the MDL. shown in parentheses. 
S = Soil sample. 
SP = Seepage Pit. 
TB = Trip blank. 
VOC = Volatile organiC compound. 

e 

Toluene Xylene 
25.6 1.67 J 

10.6 J 11.9 J 

ND (0.39) ND (0.25) 



Table 3.3.2-2 
Summary of DSS Site 1113, Building 6597 Drywell 
Confirmatory Soil Sampling, VOC Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

EPA Method 8260a 

Detection Limit 
Analyte (Ilg/kg) 

Acetone 3.52 
Benzene 0.45 
Bromodichloromethane 0.49 
Bromoform 0.49 
Bromomethane 0.5 
2-Butanone 3.74 
Carbon disulfide 2.36 
Carbon tetrachloride 0.49 
Chlorobenzene 0.41 
Chloroethane 0.81 
Chloroform 0.52 
Chloromethane 0.37 
Dibromochloromethane 0.5 
1,1-Dichloroethane 0.47 
1,2-Dichloroethane 0.43 
1,1-Dichloroethene 0.5 
cis-1,2-Dichloroethene 0.47 
trans-1,2-Dichloroethene 0.53 
1,2-Dichloropropane 0.48 
cis-1,3-Dichloropropene 0.43 
trans-1,3-Dichloropropene 0.25 
Ethylbenzene 0.38 
2-Hexanone 3.77 
Methylene chloride 1.35 
4-Methyl-2-pentanone 4.03 
Styrene 0.39 
1,1,2,2-Tetrachloroethane 0.91 
T etrachloroethene 0.38 
Toluene 0.34 
1,1,1-Trichloroethane 0.53 
1,1,2-Trichloroethane 0.54 
Trichloroethene 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
I1g/kg = Microgram{s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.3.2-3 
Summary of DSS Site 1113, Building 6597 Drywell 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

SVOCs 
(EPA Method 8270") 

Sample Attributes 
Record Sample 

Numberb ERSample 10 Oej>th{ftt 
605783 6597-0W1-BH1-5-S 5 
605783 6597-0W1-BH1-10-S 10 

Note: Values in bold represent detected analytes. 
"EPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
OSS = Drain and Septic Systems. 
OW = Orywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
f-lg/kg = Microgram(s) per kilogram. 
S = Soil sample. 
SVOC = Semivolatile organic compound. 
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bis{2-Ethylhexyl) phthalate 
3,600 
3,920 
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Table 3.3.2-4 
Summary of DSS Site 1113, Building 6597 Drywe" 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (j.lg/kg) 

Acenaphthene 80 
Acenaphthylene 167 
Anthracene 167 
Benzo a anthracene 167 
Benzo a)pyrene 167 
Benzo b fluoranthene 167 
Benzo [g,h, i)peryiene 167 
Benzo k)fluoranthene 167 
4-Bromophenyl phenyl ether 340 
Butylbenzyl phthalate 287 
Carbazole 167 
4-Chlorobenzenamine 1670 
bis(2-Chloroethoxy)methane 123 
bis(2-Chloroethyl)ether 373 
bis-Chloroisopropyl ether 110 
4-Chloro-3-methylphenol 1670 
2-Chloronaphthalene 137 
2-Chlorophenol 153 
4-Chlorophenyl phenyl ether 197 
Chrysene 167 
o-Cresol 260 
Dibenz[a,h]anthracene 167 
Dibenzofuran 170 
1,2-Dichlorobenzene 100 
1,3-Dichlorobenzene 113 
1,4-Dichlorobenzene 157 
3,3'-Dichlorobenzidine 1670 
2,4-Dichlorophenol 207 
Diethylphthalate 177 
2,4-Dimethylphenol 1670 
Dimethylphthalate 183 
Di-n-butyl phthalate 240 
Dinitro-o-cresol 1670 
2,4-Dinitrophenol 1670 
2,4-Dinitrotoluene 253 
2,6-Dinitrotoluene 333 
Di-n-octyl phthalate 303 
Diphenyl amine 223 
bis(2-Ethylhexyl) phthalate 300 
Fluoranthene 167 
Fluorene 40 
Hexachlorobenzene 200 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1113, Building 6597 Drywe" 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte {ltg/kg} 

Hexachlorobutadiene 127 
Hexachlorocyclopentadiene 1670 
Hexachloroethane 220 
Indeno{1,2,3-cd}pyrene 167 
Isophorone 160 
2-Methylnaphthalene 167 
4-Methylphenol 333 
Naphthalene 167 
2-Nitroaniline 1670 
3-Nitroaniline 1670 
4-Nitroaniline 370 
Nitrobenzene 203 
2-Nitrophenol 170 
4-Nitrophenol 1670 
n-Nitrosodipropylamine 227 
Pentachlorophenol 1670 
Phenanthrene 167 
Phenol 127 
Pyrene 167 
1,2,4-Trichlorobenzene 127 
2,4,5-T richlorophenol 173 
2,4,6-Trichlorophenol 273 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Ilg/kg = Microgram{s} per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-5 
Summary of DSS Site 1113, Building 6597 Drywell 
Confirmatory Soil Sampling, PCB Analytical Results 

September 2002 
(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Number!> ERSample ID Depth (ft) (ltg/kg) 
605783 6597-DW1-BH1-5-S 5 R 
605783 6597-DW1-BH1-10-S 10 R 

aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
ltg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
R = Value rejected during data validation. 
S = Soil sample. 

Table 3.3.2-6 
Summary of DSS Site 1113, Building 6597 Drywell 
Confirmatory Soil Sampling, PCB Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

EPA Method 8082a 

Detection Limit 
Analyte (ltg/kg) 

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

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
f.lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.3.2-7 

Summary of DSS Site 1113, Building 6597 Drywell 
Confirmatory Soil Sampling, HE Compound Analytical Results 

September 2002 

Sample Attributes 
Record Sample 2,4-

Numberb ERSample ID Depth (ft) Dinitrotoluene 
605783 6597-DW1-BH1-5-S 5 ND (55) 
605783 6597-DW1-BH1-10-S 10 R --- ---_._-

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DSS 
DW 
EPA 
ER 
ft 
HE 
ID 
J 
HMX 
MDL 
I-Ig/kg 
ND 
ND() 
R 
S 

= Borehole. 
= Drain and Septic Systems. 
= Drywell. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet) . 
= High explosive( s). 
= Identification. 
= Analytical result was qualified as an estimated value. 
= Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
=Method Detection Limit 
= Microgram(s) per kilogram. 
= Not detected. 
= Not detected above the MDL, shown in parentheses. 
= Value rejected during data validation. 
= Soil sample. 

(Off-Site Laboratory) 

HE (EPA Method 8330a , (I.tg/kg) 
2,6- 2-Amino-4,6- 4-Amino-2,6-

Dinitrotoluene dinitrotoluene 2-Nitrotoluene dinitrotoluene 
R R 92.1 J NDJ34.1) 

ND (48) ~[) (18.1) ND (24) R 

e 

HMX Nitrobenzene 
ND (48) ND (48) 

106 J 1410 J 



Table 3.3.2-8 
Summary of DSS Site 1113, Building 6597 Drywell 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8330a 

Detection limit 
Analyte (J.lglkg) 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive{s). 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5, 7-tetrazocine. 
MDL = Method detection limit. 
J.lg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the drywell borehole are summarized in 
Table 3.3.2-9. MDLs for the metals in soil analyses are presented in Table 3.3.2-10. Barium 
was detected above the NMED-approved background in the 10-foot-bgs sample, and no other 
metal concentrations exceeded the corresponding background concentrations. 

Total Cyanide 

Total cyanide analytical results for the two soil samples collected from the drywell borehole are 
summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are presented in 
Table 3.3.2-12. Low concentrations of cyanide were detected in both samples from the 
borehole. 
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Table 3.3.2-9 

Summary of DSS Site 1113, Building 6597 Drywell 
Confirmatory Soil Sampling, Metals Analytical Results 

September 2002 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 60001700017471") (mg/kg) 
Record Sample 

Number> ERSample 10 Depth (ft) Arsenic Barium 
605783 6597-0W1-BH1-5-S 5 2.91 75.5 J 

605783 6597-DW1-BH1-10-S 10 3.8 303J 

Background Concentration-Southwest Area 4.4 214 
Supemroupc 

Note: Values in bold exceed background soil concentrations. 
"EPA November 1986. 
bAnalysis requestlchain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and SeptiC Systems. 
OW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 

Cadmium Chromium Chromium (VII Lead Mercurv 
0.151 J 5.85 NO (0.271) 3.65 0.00181 J 
(0.485) (0.00987) 
0.209 J 10.2 0.348 J 6.08 0.00203 J 
(0.481 ) (0.498) (0.00866) 

0.9 15.9 1 11.8 <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 

e 

Selenium Silver 
0.328 J NO (0.0876) 
(0.485) 
0.544J ND (0.0867) 

<1 <1 



Table 3.3.2-10 
Summary of DSS Site 1113, Building 6597 Drywell 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 6000/7000/747P 
Detection Limit 

Analvte (uQ/kQ) 
Arsenic 0.198-0.2 
Barium 0.0641-0.0648 
Cadmium 0.046-0.0464 
Chromium 0.155-0.156 
Chromium (VI) 0.269-0.271 
Lead 0.273-0.275 
Mercury 0.000851-0.00097 
Selenium 0.156-0.157 
Silver 0.0867-0.0876 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 

Table 3.3.2-11 
Summary of DSS Site 1113, Building 6597 Drywell 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

Metals 
(EPA Method 9012a) 

Sample Attributes (mg/kg) 
Record Sample 

Number" ERSample ID Depth (ft) Total Cyanide 
605783 6597-DW1-BH1-5-S 5 O.51i 
605783 6597-DW1-BH1-10-S 10 O.4"U 

Note: Values in bold exceeded background soil concentrations. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mglkg = Milligram(s) per kilogram. 
S = Soil sample. 
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Radionuclides 

Table 3.3.2-12 
Summary of DSS Site 1113, Building 6597 Drywe" 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012" 
Detection Limit 

Analyte (mQIkQ) 
Total Cyanide 0.0419 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency 
MOL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from 
the drywe" borehole are summarized in Table 3.3.2-13. No activities above NMED-approved 
background levels were detected in any sample analyzed. However, although not detected, the 
minimum detectable activity (MDA) for one of the two uranium-235 analyses exceeded the 
background activity because the standard gamma spectroscopy count time for soil samples 
(6,000 seconds) was not sufficient to reach the NMED-approved background activity 
established for SNUNM soils. Even though the MDA may be slightly elevated, it is still very low, 
and the risk assessment outcome for the site is not significantly impacted by its use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected from the drywe" 
borehole are summarized in Table 3.3.2-14. No gross alpha or beta activity was detected 
above the New Mexico-established background levels (Miller September 2003) in either of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 

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

Throughout the DSS Project, quality assurance {QA)/quality control (QC) samples were 
collected at an approximate frequency of 1 per 20 field samples. These included duplicate, 
equipment blank (EB), and TB samples. Typica"y, 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 a" the samples in that batch. 
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Table 3.3.2-13 
Summary of DSS Site 1113, Building 6597 Drywell 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901.1 a ) (pCi/g) 
Record Sample Cesium-137 

Number!> ERSample ID Depth (tt) Result 
605790 6597-DW1-BH1-5-S 5 ND (0.0228) 
605790 6597-DW1-BH1-10-S 10 ND (0.0262) 

Background Concentration-5outhwest Area 0.079 
Supergroupd 

Note: Values in bold exceed background soil activities. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND () = Not detected above the MDA, shown in parentheses. 

Error" 
--
--

NA 

Thorium-232 
Result Error" 
0.461 0.231 
0.773 0.361 
1.01 NA 

NO () = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

= Error not calculated for nondetect results. 

e e 

Uranium-235 
Result Error" 
0.147 0.144 
NO (0.206 --
0.16 NA 

Uranium-238 
Result Error" 

ND (0.581) --
ND (0.659) --

1.4 NA 

e 



Table 3.3.2-14 
Summary of DSS Site 1113, Building 6597 Drywell 

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

(Off-Site Laboratory) 

Activity 
(EPA Method 900.0") 

Sample Attributes (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Number!' ERSample ID Depth (ft) Result 
605783 6597-DW1-BH1-5-S 5 6.94 
605783 6597-DW1-BH1-10-S 10 8.42 

Background Activity<! 17.4 

"EPA November 1986. 
bAnalysis requestlchain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

Errore Result Errore 
1.57 13.7 1.39 
2.09 13.4 1.32 
NA 35.4 NA 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. No VOCs were detected in the TB for DSS Site 1113 (Table 3.3.2-1). 

No EB or duplicate samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to "Verification and 
Validation of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNLlNM July 1994) or SNLlNM ER Project "Data Validation Procedure for Chemical 
and Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLlNM 
December 1999). Annex A contains the data validation reports for the samples collected 
at this site. In addition, SNLlNM Department 7713 (Radiation Protection Sample Diagnostics 
[RPSD] Laboratory) reviewed all gamma spectroscopy results according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNLlNM July 1996). 

The viscous nature of the SVOC sample extracts analyzed at the laboratory required dilution, 
which resulted in elevated SVOC MDLs. No PCBs were detected in the samples, but the PCB 
analyses were rejected during data validation due to low surrogate recoveries at the analytical 
laboratory. Three HE compounds were reported as not detected and were also qualified as 
rejected during data validation because they failed to meet laboratory QA/QC acceptance 
criteria. The data validation reports for the DSS Site 1113 samples are provided in Annex A of 
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this document. The data are acceptable for use in this request for a determination of CAC 
without controls, except as noted above. 

3.4 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible CDC releases. There are no further data gaps regarding characterization of DSS 
Site 1113. 

AU11'()4JWPISNL04:r5601.doc 3-20 840857.03.Q1 111181041:21 PM 



4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1113, the Building 6597 Drywell, is based upon the 
COCs identified in the soil samples collected from beneath the drywell at this site. This section 
summarizes the nature and extent of contamination and the environmental fate of the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1113 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. Eight VOCs, one SVOC, three HE 
compounds, and cyanide were detected in the soil samples collected at this site, and no PCBs 
were identified. Barium was detected above the background concentration in one sample, and 
none of the other seven RCRA metals nor hexavalent chromium were detected at 
concentrations above the approved maximum background concentrations for SNLlNM 
Southwest Area Supergroup soils (Dinwiddie September 1997). 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 MDA for 
one of the uranium-235 analyses exceeded the corresponding background activity for that 
radionuclide. Finally, no gross alpha/beta activity was detected above the New Mexico
established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via effluent discharged from the 
drywell. Possible secondary release mechanisms include the uptake of COCs that may have 
been released into the soil beneath the drywell (Figure 4.2-1). The depth to groundwater at the 
site (approximately 515 feet bgs) most likely precludes migration of potential COCs into the 
groundwater system. The potential pathways to receptors include soil ingestion, dermal 
contact, and inhalation, which could occur as a result of receptor exposure to contaminated 
subsurface soil at the site. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land-use scenarios. Annex B 
provides additional discussion on the fate and transport of COCs at DSS Site 1113. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1113. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1113 is industrial (DOE et al. 
September 1995). 

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

Primary Primary Secondary Secondary Pathways Exposure Potential 
Contaminant Release Sources Release to Path Receptors 

Sourcesa Mechanism Mechanism Receptors 

~ercolation I Dermal Contact 0 0 
to Vadose Zone Water 

I Ingestion b 0 0 

Soil 

VOCs: 2-Butanone, 
2-Hexanone, 
4-Methyl-2-pentanone, 
Acetone, Ethylbenzene, 
Tetrachloroethene, 

.j>. Toluene, Xylene 

w SVOCs: bis(2-Ethylhexyl) l"- I Dust I I I Dermal Contact • 0 
Drywell Release of Hazardous phthalate Air 
Effluent Constituents to Soil I Emissions I I I Ingestion b

/ • 0 
HE: 2-Nitrotoluene, HMX, Inhalation 
NHrobenzene 

Metals: Barium 

Cyanide 

Radionuclides: U-235 

Dermal Contact • 0 

Direct I Soil ~ External • 0 I Irradiation 

Ingestion 
b • 0 

LEGEND Uptake by Biota I Biota C Ingestion/Uptake 0 0 • Evaluated in Risk Assessment and Food Chain 
I a Primary source activmes no Transfers o Not Evaluated in Risk Assessment longer conducted. 

b For Flora, ingestion = uptake 
840857.03010000 A222 C Pathway not applicable to human receptors 

Figure 4.2-1 
Conceptual Site Model Flow Diagram for DSS Site 1113, Building 6597 Drywell 
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Table 4.2-1 

Summary of Potential COCs for DSS Site 1113, Building 6597 Drywell 

Number of Samples 

Number 
of 

COCType Samples· 
VOCs 2 

2 
2 
2 
2 
2 
2 
2 

SVOCs 2 

PCBs 2 
HE Compounds 2 

2 
2 

RCRA Metals 2 
Hexavalent Chromium 2 
Cyanide 2 
Radionuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 2 

Gross Beta 2 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Detected or with Maximum 
Concentrations Greater Background Limit! 

than Background or Southwest Area 
Nonquantified Supergroupb 
Background img/kg) 
2-Butanone NA 
2-Hexanone NA 

4-MethYI-2-pentanone NA 
Acetone NA 

Ethyl benzene NA 
Tetrachloroethene NA 

Toluene NA 
Xvlene NA 

bis(2-Ethylhexyl) NA 
phthalate 

None NA 
2-Nitrotoluene NA 

HMX NA 
Nitrobenzene NA 

Barium 214 
None NA 

Cyanide NC 
Uranium-235 0.16 

None NA 
None NA 

Where COCs 
Detected or with 
Concentrations 

Maximum Greater than 
ConcentrationC Average Background or 
(All Samples) Concentrationd Nonquantified 

(mg/kg) (mg/kg) Backgrounde 

0.106 J 0.0805 2 
0.142 J 0.0719 1 
0.0217 J 0.0119 1 

0.256 0.1326 2 
0.00248 J 0.0015 2 
0.0161 J 0.0083 2 
0.0256 0.0181 2 

0.0119 J 0.0068 2 
3.92 3.76 2 

NA NA None 
0.0921 J 0.0521 1 
0.106 J 0.065 1 
1.410J 0.717 1 
303 J 189.26 1 

NA NA None 
0.573 0.494 2 

ND (0.206) NCf 1 
NA NA None 
NA NA None 

cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
eSee appropriate data table for sample locations. 
fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
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COC 
DSS 
HE 
HMX 
J 
MDA 
MOL 
mg/kg 
NA 
NC 
NO () 
PCB 
pCi/g 
RCRA 
SVOC 
VOC 

e 

Table 4.2-1 (Concluded) 
Summary of Potential COCs for DSS Site 1113, Building 6597 Drywell 

= Constituent of concern. 
= Drain and Septic Systems. 
= High explosive( s). 
= Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 
= Analytical result was Qualified as an estimated value. 
= Minimum detectable activity. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= Not detected above the MDA, shown in parentheses. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 

e e 



No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex B provides 
additional discussion of the exposure routes and receptors at DSS Site 1113. 

4.3 Site Assessment 

Site assessment at DSS Site 1113 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 1113 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1113 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1113. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1113 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, SVOCs, HE compounds, cyanide, barium, and uranium-235 
were detected, are present above background, or have MDAs above background, it was 
necessary to perform a human health risk assessment analysis for the site, which included 
these COCs. Annex B provides a complete discussion of the risk assessment process, results, 
and uncertainties. The risk assessment process provides a quantitative evaluation of the 
potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1113 is 0.02 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 COC risk (without rounding), is 0.02. The excess cancer risk for DSS 
Site 1113 COCs is 3E-8 for an industrial land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
excess cancer risk is 2.53E-8. Both the incremental HI and excess cancer risk are below 
NMED guidelines. 

The HI calculated for the COCs at DSS Site 1113 is 0.14 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.10. The excess cancer risk for DSS 
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Site 1113 COCs is 1 E-7 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 9.97E-8. Both the incremental HI and incremental excess cancer risk are 
below NMED guidelines. 

For the radiological coes, one of the constituents (uranium-235) had an MDA value greater 
than the corresponding background value. The incremental total effective dose equivalent 
(TEDE) and corresponding estimated cancer risk from radiological COCs are much less than 
U.S. Environmental Protection Agency (EPA) guidance values; the estimated TEDE is 6.6E-3 
millirem (mrem)/year (yr) for the industrial land-use scenario, which is much less than the EPA's 
numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding incremental estimated 
cancer risk value is 5.6E-8 for the industrial land-use scenario. Furthermore, the incremental 
TEDE for the residential land-use scenario that results from a complete loss of institutional 
control is 1.7E-2 mrem/yr with an associated risk of 1.6E-7. The guideline for this scenario is 75 
mrem/yr (SNLlNM February 1998). Therefore, DSS Site 1113 is eligible for unrestricted 
radiological release. 

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

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 1113, Building 6597 Drywell Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.53E-8 5.6E-8 8.1E-8 
Residential 9.97E-8 1.6E-7 2.6E-7 

DSS = Drain and Septic Systems. 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [RCRA Permits Management Program] 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Annex B, 
Sections IV, V11.2, and VI1.2.1). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 
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All GOGs at DSS Site 1113 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 1113 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 1113, a baseline ecological risk assessment is not 
required for the site. 

AU11"()4JWP/SNL04:r5601.doc 4-9 840857.03.01 11/18/041:21 PM 



This page intentionally left blank. 

AUll-04lWP/SNL04:r560 1.doc 4-10 840857.03.01 11/18/041:21 PM 



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 1113 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 1113. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1113 

Soil Sample Data Validation Results 
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Analytical Quality Associates, Inc. 
616 MaxineNE 

~ _q"",,~. NM 87123 
a < ......•.......... : Phone: 505-299-5201 
• . ., Fax: 505-299-6744 

. Email: minteer@aol.com 

MEMORANDUM 

DATE: December 02,2002 

TO: File 

FROM: Linda ThaI 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC 605783 and 605784 
GEL SDG # 68288 and 68295 
ProjectlTask 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 SNLlNM ER 
Project AOP 00-03. 

Summary 

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

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

Holding TimeS/Preservation 

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

Calibration 

The case narrative stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the method blank or equipment blank at 
concentrations> the associated MDAs. 

Matrix Spike (MS) Analvsis 

The MSIMSD analyses met all QC acceptance criteria. 



.---------------------------------_. __ ._- ------

Laboratory Control Sample (LCS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection Limits/Dilutions 

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

OtherQC 

An equipment blank and a field duplicate were submitted on the ARCOC. There are no 
"required" validation procedures for field duplicates. No field blank was submitted on 
theARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS Level: ~: 12110/02 
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MEMORANDUM 

DATE: 12/02/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605783 and 605784 
GEL SDG # 68288 and 68295 
ProjecVTask No, 7223.02.03.02 

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

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471/7470 (Hg), SW-846 9012A (total CN) and SW-846 
7196A (hexavalent chromium). 

Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES - Metals Batch # 206907 (Samples 68288-012 through -022) 
Selenium was detected in the ICB at a negative value with an absolute value> DL but 
< RL. Selenium was also detected in the CCB and the EB at a value> DL but < RL. 
All associated sample results, with the exception of sample 68288-017, had values> 
DL but < 5X DL and < 5X the blank values and will be qualified "J, 82, B3". 
Sample 68288-017 was non-detect and will be qualified "UJ, 83". 

The MS %R for barium (131%) was> QC acceptance criteria (75-125%). The 
replicate RPD for barium (55%) was> QC acceptance criteria «35%). All associated 
sample results were detects and will be qualified "J, A2". 

Hg - 8atch # 207430 (Samples 68288-012 through -022) 
Mercury was detected in the EB at the RL. All associated sample results were detects, 
<10X the blank value and will be qualified "J, B2" . 

. _-_._. __ ._---------------------------



ICP-AES - Metals Batch # 206624 (Sample 68295 -010) 

Barium, chromium and selenium were detected in the ICB and/or CCB at values> Dl 
but < RL. Sample 68295 -010 results were detects, < 5X the blank values and will be 
qualified· J, B3". 

Hg - Batch # 207410 (Sample 68295-010) 
Mercury was detected in the MB and the CCB at a value >DL but < Rl. The sample 
result was a detect, <5X the blank values and will be qualified· J, B, B3". 

Total Cyanide - Batch # 206731 (Samples 68288-012 through -022) 
The MB and the ICB had a value> DL but < Rl. Samples 68288-021 and -022 had 
values> DL but < 5X the blank value and will be qualified "J, B, B3". 

Total Cyanide - Batch # 207325 (Sample 68295-008) 
The MS (69%) had a %R >30%·but < 75%. The sample result was non-detect and will 
be qualified 'UJ, A2". 

Hexavalent Chromium - Batch # 206338 (Sample 68295-009) 
Sample 68295-009 was received by the laboratory and analyzed after the holding 
time had expired, but within 2X the holding time. The sample result was non-detect 
and will be qualified "UJ, HI". 

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

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding times and 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 # 206907 (Samples 68288-012 through -022) 
Barium and chromium were detected in the EB at values> DL but < RL. All 
associated sample results were> 5X the blank values and will not be qualified. 

ICP-AES - Metals Batch # 206624 (Sample 68295 -010) 
Cadmium and arsenic were detected in the ICB and/or CCB at values> DL but < Rl. 
The sample results were non-detect and no data will be qualified. 



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

Total Cyanide - Batch # 206731 (Samples 68288-012 through -022) 
The MB and the ICB had a value> OL but < RL Samples 68288-015 and -016 had 
values> RL and> 5X the blank values and will not be qualified. All remaining 
samples (excluding samples 68288-021 and -022) were non-detect and will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses 

All Analyses: The LCS/LCSO met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AES - Metals Batch # 206624 (Sample 68295 -010) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualified as a result. 

Hg - Batch # 207410 (Sample 68295-010) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Hexavalent Chromium - Batch #207514 (Samples 68288-012 through -022) 
Two MSs were performed. One of the two MS %Rs (72%) was slightly < QC 
acceptance criteria (75-125%). According to an email included with the data package, 
SNL has approved using GEL acceptance limits (49-130%) for hexavalent chromium. 
No data will be qualified. 

Replicate Analysis 

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

ICP-AES - Metals Batch # 206624 (Sample 68295 -010) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 

Hg - Batch # 207410 (Sample 68295-010) 
The sample used for the replicate was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

ICP Interference Check Sample (lCS) 

ICP-AES (All batches): The ICS-AS met QC acceptance criteria. 

All Other Analyses: No ICS required. 



ICP Serial Dilution 

ICP-AES (All batches): The serial dilution met QC acceptance criteria. 

ICP-AES - Metals Batch # 206624 (Sample 68295 -010) 
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 with the exception of samples 68288-017 and-
018 that were diluted 5X and 10X, respectively, for chromium. 

Hexavalent Chromium: Sample 68288-015 and -016 were diluted 5X due to turbidity. 

All Other Analyses: No dilutions were performed. 

OtherQC 

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

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

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS Level: Date: 12110/02 
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MEMORANDUM 

DATE: 11/25/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605783, -84 
GEL SDG # 68288 and 68295 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Wol1<sheets for supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM ER Project AOP 00-03. 

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260AlB (VOC), 8270C (SVQC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

VOC Batch # 207083 (Samples 68288-001 through -{)11} 

The RF for trichloroethene in the initial calibration was < specified minimum (0.30) but> 0.01. 
Samples 68288-001 through -010 were non-detect and will be qualified "UJ"; sample 68288-
011 had a value> DL and will be qualified "J". 

The %R for surrogate 1,4-dichlorobenzene-d4 is out of criteria high in samples 68288-004, -
005, -010, and -{)11, and that for surrogate toluene-d8 is out of criteria high in samples 
68288-005 and -011. Thus, all detects for these samples will be qualified "J,A1." 

The area count for internal standard 3 (1 ,4-Dichlorobenzene-d4) was out of criteria low in 
samples 68288-004, -005, -010 and -{)11. Bromoform is the only compound associated with 
this internal standard and was non-detect in all samples. Samples 68288-004 and -010 had 
internal standard area counts >25% but <50% and will be qualified "UJ". Samples 68288-005 
and -011 had an area count <25% and will be qualified "R", 

The area count for internal standard 2 (chlorobenzene-d5) was out of criteria low (>25% but 
<50%) in sample 68288-005, All non-detect compounds associated with this intemal standard 
(1,1,2,2-tetrachloroethane; 1,1 ,2-trichloroethane; chlorobenzene; dibromochloromethane, 
styrene and trans-1,3-dichloropropene) will be qualified "UJ", All detects (2-hexanone; 4-
methyI-2-pentanone; ethylbenzene; tetrachloroethene; toluene and total xylenes) will be 
qualified "J', 

. -.-.. ---~--------------------------------



VOC Batch # 207726 (Samples 68295-001 through -004) 
Sample 68295-001 was analyzed passed its method specified hold time. All sample results -
were non-detect and will be qualified "UJ, HT". • 

SVOC Batch # 206457 (Samples 68288-012 through -022) 
Pyrene (27%) had a %D >20% but <40% with a negative bias in the CCV preceding samples 
68288-012 through -014, and -017 through -021. Sample 68288-014 and -020 had a value 
> DL and will be qualified "J". 

Sample 68288-022 had surrogate recoveries (nitrobenzene-d5, phenol-d5 and 2,4,6-
tribromophenol) > QC acceptance criteria (see DV Worksheet). All compounds that are 
detect will be qualified" J, A 1" (see SFS). 

The MS/MSD had O%R for 4-nitrophenol and pentachlorophenol. The MSD had O%R for 2,4-
dinitrotoluene with a RPD of 200%. Sample 68288-022 was used for the MS/MSD. It is the 
only sample that had surrogate failures. It was also diluted 10X due to its viscous nature. 
Using professional judgment, the MSfMSD qualifiers will be applied to sample 68288-022 
only. All failing compounds were non-detect and will be qualified "R, A2". 2,4-Dinitrotoluene 
will also have a "P1" descriptor flag. 

SVOC Batch # 206445 (Sample 68295-005) 
The MSfMSD extracted with this batch was from a different client. As there is no measure of 
precision for this sample, all results will be qualified "P2". 

HE Batch # 206554 (Samples 68288-012 through -022) 
2,6-Dinitrotoluene and 2-amino-4,6-dinitrotoluene were detected in sample 68288-015 at a 
value> DL but < RL. The confirmation RPD between the primary and secondary column was 
> 75%, and therefore the sample results will be qualified "R". 
2-Nitrotoluene was detected in sample 68288-015 at a value> RL. The confirmation RPD 
between the primary and secondary column was >25% but < 75%. The highest value is 
reported and will be qualified "J". 

4-Amino-2,6-dinitrotoluene and 2,4-dinitrotoluene were detected in sample 68288-016 at a 
value> RL. The confirmation RPD between the primary and secondary column was> 75%, 
and therefore the sample results will be qualified "R". 
HMX and Nitrobenzene were detected in sample 68288-016 at a value> RL. The 
confirmation RPD between the primary and secondary column was < 10%. However the %R 
for the surrogate (330%) was> QC acceptance criteria (71-118%) due to matrix interference 
and this matrix interference should be taken into account when assessing sample results. 
The sample results will be qualified "J, A 1," and the "A 1" descriptor flag will be added to the 
4-amino-2,6-dinitrotoluene and 2,4-dinitrotoluene qualifiers. 

HE BatCh # 206481 (Sample 68295-007) 
Tetryl was detected in the sample at a value> DL but < RL. The confirmation RPD between 
the primary and secondary column was> 75%, and therefore the sample result will be 
qualified "R". 

The MS/MSD extracted with this batch was from another SDG and failed %R for several 
spiked compounds as well as surrogate recovery. Using professional judgment, this data will 
not be used to qualify sample 68295-007. As there is no other measure of precision all the 
sample results for 68295-007 will be qualified "P2". 



r------------------------~-.- ... --.. 

PCB Batch # 206286 (Samples 68288-012 through -022) 

Sample 68288-015 had a %R for both surrogates of < 10%. Sample 68288-016 had a %R for 
DCB (surrogate) of < 10% and a %R >10% but < lower QC acceptance criteria for 4cmx 
(surrogate). The sample results were non-detect and will be qualified HR, A 1". 

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

Holding Times/Preservation 

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

Calibration 

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

vac Batch # 207083 
Chloroethane had %D > 20% but < 40% in the eev preceding the samples. All associated 
sample results were non-detect and will not be qualified. 

vae Batch # 207726 (Samples 68295-001 through -004) 
Bromomethane and carbon disulfide had %Ds > 20% but < 40% in the eev preceding the 
samples. The sample results were non-detect and will not be qualified. 

Blanks 

svoe Batch # 206457 (Samples 68288-012 through -022) 
pyrene (27%) had a %D >20% but <40% with a negative bias in the eev preceding samples 
68288-012 through -014, and -017 through -021. All associated sample results were non
detect (excluding 68288-014 and -020) and will not be qualified. 

Several other compounds (see Data Validation Worksheet) had eev %Ds > 20% but < 40% 
in the cevs preceding the samples. All associated sample results were non-detect and will 
not be qualified. 

svae Batch # 206445 (Sample 68295-005) 
Several compounds (see Data Validation Worksheet) had cev %Ds > 20% but < 40% in the 
ecv preceding the sample. All associated sample results were non-detect and will not be 
qualified. 

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

HE - Batch # 206554 (Samples 68288-012 through -022) 
Tetryl was observed in the equipment blank (sample 68295-007) associated with these 
samples. All sample results were non-detect for tetryl and no data will be qualified. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met except as mentioned above in the summary 
section. 



Internal Standards (ISs) 

All Analyses: All internal standard acceptance criteria were met except as mentioned above in the 
summary section. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met except as mentioned above in the summary 
section and as fonows: 

VOC Batch # 207726 (Samples 68295-001 through -004) 
It should be noted that the sample used for the MS/MSD was of similar matrix from another 
SNl SDG. No data will be qualified. 

SVOC Batch # 206457 (Samples 68288-012 through -022) 
Several compounds (see DV worksheet) had %Rs < QC acceptance criteria (75 - 125%). 
Using professional judgment. no data will be qualified. 

PCB Batch # 206677 (Sample 68295-006) 
No MS/MSD was extracted with this sample. An lCS/lCSD was extracted and met all QC 
acceptance criteria for accuracy and precision. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analyses: The LCS/LCSD acceptance criteria were met with the following exceptions: 

VOC Batch # 207726 (Samples 68295-001 through -004) 
The QC acceptance criteria for the LCS were met by the successful analysis of a second 
source CCV. 

VOC Batch # 207726 and 207083 
It should be noted that no compound was associated with internal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 

SVOC Batch #s 206457 and 206445 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a resuH. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

VOC and HE: Samples were not diluted. 

SVOC: Samples 68288-015. -016 and -022 were diluted 10X due to the viscous nature of the 
sample. 

PCB: Samples 68288-021 and -022 were diluted 10X due to the viscous nature of the sample. 

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 



PCB: All confirmation acceptance criteria were met. 

HE: The confirmation analysis met acceptance criteria except as mentioned above in the summary 
section. 

OtherQC 

VOC: Trip blanks, an equipment blank and a field duplicate were submitted on the ARCOC.However, 
there are no "required" validation procedures for assessing a field duplicate. 
It should be noted that vinyl acetate is on the TAL for soils but not for waters. 

SVOC, PCB and HE: An equipment blank and a field duplicate were submitted on the ARCOC. 
However, there are no "required" validation procedures for assessing a field duplicate. 
No field blank was submitted on the ARCOC. 

No raw data were submitted with the package, 

No other specific issues were identified which affect data quality. 

Reviewed Bv: KAS Level: ~: 12/10/02 
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Volatile Organics (8W 846 Method 8260) Page 1 of2 
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IrMlBKl 0.10 

I 67-64-1 .«toaeflOxblk) 0.01 
1 71-43-2 belUen. 0.50 
I 73-27-4 bromodichloromethane 0.20 

1S- 3 n-25-2 bromoform 0.10 
1 74-83-9 bromomethane 0.10 
1 75-15-0 carbon disulfide 0.10 
I 56-23-5 ""rboft tetracbJ_ 0.10 
2 108-90-7 chlo,'ObeIU_ 0.50 
1 75-00-) chloroe1itane 0.01 
I 67-66-3 chloroform 0.20 
1 74-37-3 cbI0r0metbane 0.10 
1 10061-01-5 cis-I,3-dichl e 0.20 
2 124-48-1 dibromochlorometbane 0.10 
2 100-41-4 ellwlbenzene 0.10 
1 75-09-2 methylene chloride (I0xblk) O.oJ 
2 100-42-5 styrene 030 
2 127-18-4 ulraollloroethen. 0.20 
2 108-88·3 tuluenc(IOxblk) 0.40 
2 10061-02-6 trans-I 3-dichl e 0.10 
1 79·01-6 -- 0.30 
I 75'()1-4 limt clfk>ricle 0.10 
2 1330-20-7 IXlI.lenes(loW) 0.30 

:omments: 

5i.1Jf l' riP II"? /. 
.. 

1..'s /0';'\) i.. . .)s.0!~ O'(/(,J /vW 

7' -'"' t. ~) Q:: ; ! " 

e 

- ., .. '-,- -
I rLI 

'I 

-::: .,. (~I 

-l--", ~~, L ,. i' 

n D 
.LJa I V 1I (\, 

l. J 

V .J .,... .~ A, _ . H 
_'MO. - - -
VJ . ). 1\ 
J \'; Aj 11 I 
<: 1,\, ~ 'i r-q 

U j . Av,\ 

; ". [, I . i .fil 
, 

Silm kNO H. .( 

Notes: Shaded rows are ~CRA compounds. \(1 ~ 
1eViewed By: 

, .... , . , 
:"'.. ) / ,.. /, 

; ,. S- ':!.,; ") i, ( ..... ..{·:1 
.J' I B'1'B 

!}:.? ,":.. 
.~ 

'.l ,:. -·'~tl." ~I {~,....c.~ ,! 

J,-;r .ti;·'.-">:":.i.._ I,"!'i ~,:! ;' /~(; .. J.:i' • .J 

e 

Date: 

I" l J/'. / . .., 

j' :,.:.~.;~.J. ~f !:,.::~ 

./ 

p,::,' :).,~,'(~. .: J 

e 
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Volatile Organics Page 2 of2 

SitelProject: _________ _ ARlCOC#: 60S78 3 -8 Jf Batch#s: _________________________ _ 

Laboratory: _______ Laboratory Report #: _________ _ # of Samples: _______ _ Matrix: _______________ _ 

Surrogate Recovery and Internal Standard Outliers (SW 84~lI1ethod ~260) 

Sample SMC 1 SMC2 5MC3 

~R5 TOf.- "..6_ 

/;8"')(18 - O()1v 183% v (r.7-13~) 
v 

i(G,q -/j'&) 

- 00S- cJl'i v' 1J.j .). 

- (JIO cUI V V 

- all ",-9~ V lij 7 

~ JfNMp/tJ iAXI- :..,. rtA ~ 
-

-'UL W J,<\ 

SMC I: 4-Bromofluorobenzen 
SMC 2: Dibromofluoromethane 

IS I: Fluorobenzene 
~IS 2: Chorobenzene-d5 

SMC 3: Toluene-d8 S 3: 1,4-Dichlorobenzene-d4 

,zON I:> / H -I !H9 A Jw-r: 1/;45, I" 91-.. 
q-

Aow D C/Jor - IJ-tp ;.. <5 IA.N'- B:tii<5 Ih'9A. 7ql d6 

Di{}Jo.~J t::.. "'-0%) d.~ °/" We.u;J J ND0 9° 

IS 1 IS 1 
Area RT 

v' V 

V .,/ 

v- I/' 

v v 

V Ia.p. ~ aulfJ U 

Comments: 

71N .. 

7IM., 

UJ. 011 OOIf 

c'.. o<5'D/" lJV(UJ J IYDi 9° ,e SA 00S" 

./ lLULnn /..J ......... '-' 1 

152 152 153 IS 3 
area RT area RT 

tC.. So ·10 7.;J 'V(~ 

V v lb. .)Q2.J 82-
v 

.:. SO"I. ?.:JS' • .c. cJS°1. 

!.J, bll2 181 / ~, )~)81.r v 

./ 
-:: SOC/o ) ,;)S" cle 

v lY .. 1.8 Z8{, , v 
L, cXS"1. 

v V ~ 101',<>'';( v 
. 

~ -
I L-,{ / I'M.( "9 ~x E ~, 

fl 010 

'$. ,",1/ 

"LJ' xu..,.... ... 8 ro IY\ 0 )<rr>«\ Uv 'I.? • TI'9M I I~ f'(l) 

'" 'i '" '/ To I <T I 
;:; 1'0"..., 0 /r1Y" ff) "- 7 J '-'Nt cAJlP"D 

-----
d"-U< if CV~",c..,,3""-- to/D nAy' j 

c2, Worn &.n~ eJS' DV<£../j S fYO-l d/J 
B-19 

.&~ OoS-
I/,"l.l. - IVa 
1/',2 - r.;t:.J .II- f') ,€ k... .J /))/::no,..., • 1'0 J ''1,"",,- NO 
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Volatile Organics (SW 846 Method 8260) Page I of2 

D,I,) JOll Jam,fJ/;(j ARlCOC#: 60S'8S) - 81;1 # of Samples: h' Matrix:_-,-/J~9-",t/-=e.u=-=-():-..J _____ _ 

9 ~ ).. Laboratory Report #: ~ 8,J. B 8 Laboratory Sample IDs: (, 801 '1 S - 0 Q I If, t'u - 0011 

Site/Project: 

Laboratory: 

Methods' J'W - ~,y(" 8,1.(.08 Batch#s: d077CJ..t. 

Calib. CaRbo CCV 11-11 T RSO/ Field 
IS CAS # Name C Min. Intercept RF R2 'liD Method 

lCS LCSD leS 
MS MSO 

MS 
Dup. 

EqUip. Trip 
L RF <20%/ Blks RPD RPO RPD Blanks Blanks 

>,05 
0.99 20% 

I 71-55-6 I,I.I-tri<:hloroetbane 0.10 / v / I- ;:11- Nt< IV"! I/~ 
2 79-34-5 I 1,2,2-tetrnchloroethane 0.30 
2 79-00-5 I 1 2-trichloroethane 0.10 
I 75-34-3 11-dkhloroeth_ 0,10 
1 75-35-4 Il-dh:ldoroethene 0.20 V / ,./ IL. 
I 107.()6·2 1,2-d1cloloroetJume 0.10 
I 540·59.Q 1,2-4tchJoroethene(total) 0.01 
1 78-S7·5 l.2-4ich1oroDrooane V 0,01 

I 78-93·3 2-hutanone (h1EA") 
IflOxhlk) I V 0.01 

I 1l()"7S-8 2-clJloroethvl vinvl ether 
2 591·78-6 2-hexanone (MilK) 0.01 

2 108·10·1 
4-metlJy1.2.pentanane 

0.10 MlBK) 
I 67·{,4-1 oceWaet'IOxblk) 0,01 ./ ~ 

I 71-43·2 ... m .... 0.50 I Iv ,./ ./ ./ 
I 75·274 bromodicbIorometbane 0.20 I 
3 7S'2S·2 bromofunn 0.10 Y' \, " I 74-83·9 brolUO!l1elba •• 0.10 .. '3 
I 75·IS'() carbon disulfide 0.10 - .}..1 
I 56·23·5 carbon tetrachlOl.ide 0.10 .. ./ 
2 108·90·7 chJoro .......... O.SO ,./ \/ ./ v 
I 7S'()()"3 chloroethane O.oJ 
I 67-6&-3 eblorotorm 0.20 
I 74·87·3 cbIorometbane 0.10 
I l0061-l)1·5 c;"I,3-<1i<:hloropropene 0.20 
2 12448·1 dibromocbIorometbane 0.10 ./ \I V 
2 100-41-4 iethvlbenzene 0,10 I I 
1 7S.Q9·2 methvlene cbIoride (IOxblk) 0.01 v vi' v 

100-42·5 styrene 0.30 
2 127·18-4 tett .. chJoroethe ... 0.20 
2 108-88·3 toluene(lOxblk) 0.40 v V ,./ ,/ 
2 l0061-l)2~ trans-l,3-dicbIoropropene 0.10 V V V 
I 79'()1-6 trichlor~ 0,]0 .1&I1l'1~ \/ V" \/ V 
I 75'()1-4 lind chIolitie 0.10 
2 133()"20·7 xylenes(totall 0.30 

IV) - 1 8~ DIcA/OI-()OAA~ 
~.~ 01. - l)j uJo/"o p .IAh. 

Comments: - 0 01 UJ) HT Nee.:#- Not •• : Shaded rows are RCRA compounds. 
77/9 Reviewed By: c{/ ~. Date: /1 0< d . Qd. 

/TJJ 1m J t) b8/{;J .sl'(~ JOy 

COY f/ ACJ 
B·18 

~ 6Uz, 
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Volatile Organics Page 2 of2 

SitefProject: _________ _ ARlCOC #: 60S "78 '3 - 81 
) 

Batch #s: __________________________ _ 

Laboratory: Laboratory Report #: ________ _ # of Samples: Matrix: _____________ _ 

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

Sample SMC 1 SMC2 SMC3 IS 1 IS 1 IS2 IS2 IS 3 IS 3 
Area RT area RT area RT 

/1'( Gf./ r (Ji!.J It 

----
~ 

------
~ 

-----I--" 

~ 
.-1..-----' 

--~ 
-------

V 

------1------
SMC I: 4-Bromofluorobenzene IS I: Fluorobenzene Comments: 
SMC 2: Dibromofluoromethane IS 2: Chorobenzene-d5 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 
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Semivolatile Organics (SW 846 Method 8270) Page lof3 

SiteIProject: O'sJ Sot! SamD/;J ARlCOC#: InOS783 -8Jf Laboratory Sample JDs: t" 6o<8B - Ol,;} ttlClJ - Odd! r ; 
Laboratory: 9 If)" Laboratory Report #: (" 8 d. 88 

Methods: J?V-BJf6 8d-70G 
# ofSarnples' II Matrix' JOI/J Batch #s: 010 b II 5 7 

IS I BNAI CAS # NAME 

~~ 68;l<rS' 
ooS' , 

MSD 1 MS EqUIP,! Field 
RPD Blanks Blanks 

/.J fJ /1, 

MS 

C I'b Callb, CCV 
TI'I al'RSD/' ~ ~~' Intercept , RF R2 %0 ~~:~~ ! LCS ! LCSD! ~~~ 

>.O~ <20% I 20% 
0.99 .,L~~ 

'2 BN 120·82·1 1),4· Triehlorobenzene 0.20 L v'VI v I V INtf v ~Lvl t/ I V 11f4 
BN 95·50·1 1)·Dichlorobenzene 0.40 .1 
BN 541·73·1 1,3 .. Dichloroben:ll:1le 0.60 

BN 106.46·7 IA·Dichlorobenzene 0.50 Iv' v vlV 
A 95-95-4 2,4,5-Trichlorophenol 0.20 _v" ~D Hfr,I/ 

3 A 88"()6-2 2,4,6-Trichlorophenol 0.20 ./ S'h 511 v' 
~ A 120-83-2 2,4-Dicblorophenol 0.20 

12 A 105-67-9 2,4·DimethyJphenoJ 0.20 

3 A 51-28·5 2,4-dinitrophenol 0.011 \/ I v I V' li~~q-~1S 
13 BN 121·14-2 2,4-Dinitrotolueue 0.20 I I v' v ~ \/' V I 0 1.200 

BN 606-20·2 2,6.Dinitrotoluene 0.20 

3 BN 91-58·7 2-Cbloronapbtbalene O.so 
A 95-57-8 2-Chlorophenol 0.80 .. LL' v Ivl V 

12 BN 91-57-6 2-Methylnaphthalene 0.40 

A 95-48·7 2-MethylphenoJ (o-cresol) 0.70 v '10 I .16 I v 
3 BN 88-74-4 2-Nitrooniline 0.01 

2 A 88-75-5 2-NiJrophenol 0.10 

5 BN 91·94·1 3,3'.Dichlorobenzidine 0.0Ti--

BN 99"()9-2 3-Nitrowliline 

A 534-~2·1 4,6-Dinilro-2-roethylphenol 

3 

14 
vlv 
.JL'_L~ II +2~ ~ O.oI 

4 BN 101-55·3 4·Bromopbeoyl-phenylether 0.10 ,; 
3 BN 7005·72-3 4-Chlorophenyl-pbenyletber 0.40 -2 A 59-50-7 4-Chloro-3-roethyJphenoJ 0.20 \/ \/1 vi-\/' 

12 I BN 1106-47-8 14-Chloroaniline 0.01 

I I A 11 06-44-5 14.Methylphenol (p-creool) 0.60 
---'--

Comments: /I) P - aLJ Of... 
/ 

Date; Jd ·06-·& 

V 
.J... '--

No ... , Shaded 'ow. are RCRAfmJii'''' 39 V 
~ V - oUt.. -

Reviewed By:a..L-

B-20 
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Semivolatile Organics Page 2 of3 

SitelProject: ________ _ ARlCOC #: (. OJ 78 :5 - 8 'l , Batch#s: _________________________ _ 

Laboratory' Laboratory Report #. # of Samples' Matrix' 

Calib. 
Callb. 

CCV T RSOI Field 
I BNA CAS # NAME C Min. Intercept RF R2 %0 Method 

LCS lCSD LCS 
MS MSD 

MS Oup. 
Equip. Field 

~ L RF Blanks RPD RPD Blanks Blanks 
<20%1 

RPD 
>.05 

0.99 .) 2?~~ . , 

3 BN 1O()'()1-6 4·Nitroaniline II. 0.01 ,/ ~/ V- I V Nit ,/ V Nrr 
3A IOO'()2·7 4·Nitrophenol 0.01 V () 0 / 
3 BN 83-32·9 Acenaphtbene 0.90 ./ 1\/ V ~ 
3 BN 208·96-8 Acenaphthyleno 0.90 

4 BN 120·12·7 Anthroctne 0.70 

5 BN 56·55·3 Benzo(a)anthracene 0.80 

6 BN S()"32-8 Benzo(a )pyrone 0.70 

6 BN 205·99·2 Benzo(b)lIuoranthene 0.70 

6 BN 191·24-2 Benzo(g.h,i)perylene 0.50 : .. ', ./ 
6 BN 207'()8·9 BcnzD(k )IIuoranlh<:ne 0.70 ,/ " .; 
2 BN 1Il·91.1 bis(2-ChIoroethoxy)methane 0.30 "-.21 _ ~ 
I BN 111-44-4 bis(2-ChIoroethyl)etber 0.70 'l6 ·30.· P 
I BN 10S-6()"1 bis(2-ch1oroisopropyl)etber 0.0\ ,.'.n. - :\ 

5 BN 117-81·7 bis(2·Etbylbexyl)phthalate 0.01 .;j : 

5 BN S5-68·7 Butylbenzylphtbalate O,oi 

4 BN 86-74-8 Carbezole 0.01 

5 BN 21S-OI-9 Cb!ysene 0.70 

6 BN 3·70·3 Dibcnz(a,h)anthracene 0.40 

3 BN 132-64-9 DibenZDfuran O.SO 

3 BN 84-66·2 Dietbylpbtbalate 0.01 

3 BN 131·11·3 Dimetbylpbthalate 0.01 \ 
4 BN 84·74·2 Di .... -butylpbtbalate 0.01 \ 

6 BN 17·84·0 Di-n-octylphtbalate 0.0\ 

4 BN 206-44-0 Fluorantbene 0.60 

3 BN 86-73·7 Fluorene 0.90 

4 BN 118·74-1 H<XlIcbJorob.:nzene 0.10 V 1.9 V V 
2 BN 87-68·3 Hexachlorobutadiene 0.01 ,./ /..,? "q V 
3 BN 77.47-4 Ht':'mchlorocyclopentadi~n~ 0.01 

1 BN 67·72·) Hexal::h1oroethaJl~ 0.30 l/ J./9 53 V - ---- --- -- ... ~-L_ ----- "--- ----

Comments: 

B·2! 



IS 

6 

2 

2 

2 

4 

1 

4 

4 

1 

5 
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Semivolatile Organics Page 3 of3 

Site/Project: _________ _ ARlCOC#: 6 Mia:5 - 8Qi , Bmro#s: ___________________________ __ 

Laboratory: Laboratory Report #. # of Samples' Matrix' 

BNA 

BN 

BN 

BN 

BN 

BN 

BN 

A 

BN 

A 

BN 

Calib. Calib. 
CCV 

RSDJ Min. RF %0 CAS # NAME Tel. 
RF 

Intercept R2 

<20%1 >.05 
0.99 ,,2~4 

193-39-5 Indeno( 1 ,2,3-<Xl)pyrene /' 0.50 V V vv' 
78-59-1 Jsopborone 0.40 

91-20-3 Naphthalene 0.70 if -/ V 
98-95-3 Nitrobenzene 0.20 

86-30'<; I~-Nitrosodipbenylamine 
II 

0.01 

621-<;4-7 N-Nitroso-di-propylamine V 0.50 

87-86-5 Pentachlorophenol 0.05 ./ .,/ 1./ 
8S-OI-8 Phenanthrene 0.70 

108-9S-i Phenol 0.80 

129-00-0 Pyrene 0.60 ;v 
II)," n A'/I .. lla/J1l1~ ,/ 

I 

s teR, Outl· --_ .. - --- _ ..... _- ~ _.. --- ---...---

Method LCS LCS 
Blanks 

LCS 
0 RPO 

MS MSD 

V Nil 

\ 
\ 

Iv \ ~q 91 
\ 

/ 1\ V V 
Iv \ () ~ 

\ 
1,/ \ V v 

./ \ ,/ _v 

) . m,sO .:J 

Field 
MS Equip. Field 

RPD 
Oup. 

Blanks Blanks 
RPO 

V V riP, 

V 

V 
L 

V 
_IL:: 

erN 10.01." ACJ) moe 
II. II" ,f 

I 

I 

Sample S~C1 SMC2 SMC3 SM1;4 SMC5 S~C6 SMC7 SMC8 ,;" 13,~ 17, 18 19, @, 2.1 
.; 

Comments: ),. bE/.l88 
o t'Vt. py /VIe. 

68J.88- OJ.l. 113 
11,JJ/-Q7 

1!1! n..)n;:' J, __ 
SMC 1: Nitrobenzeno.dS (BN) 
SMC 4: Phenol-<16 (A) 

t!.1 

SMC 7: 2-2-Chlorophenol-<l4 (A) 

/ 

Sample IS 1 .... 'ea IS 1-RT 

IN UJ7 ~J9 

IS I: 1,4-Dicblorobenzene-d4 (BN) 
IS 4: Pbenathn:ne-dlO (BN) 

V 103 ../ 1/3 
l(olJ-~~1J If ,;;3-/1/ oj. } 

CW 13· i? /3. Iy';< 
CO{ -;:)7 m.fD..2 

"J'I/ 

~. UZB8 1.,1.'2. /0.10 

tn.f /mJ I) 
.,; -.I 

SMC 2: 2.Pluorobipbenyl (BN) SMC 3: p-Terpbenyl-<ll4 (BN) 
SMC 5: 2·Fluoropbenol (A) SMC 6: 2,4,6-Tnbromopbenol (A) 
SMC 8: 1,2-Dichlorobenzene-d4 (BN) rn.s 0 .I C!.-Oy' II. 38 I.}. 01 

Internal Standard Outliers 

IS 2 .... 'ea IS 2-RT IS 3 .... 'ea IS 3-RT IS ""',ea IS4-RT IS S .... 'ea IS S-RT Is 6-area IS G-RT 
~ "8288 lS-

fViSO~ COl 1:)·01 

/YJJ!tYiJD )(i euv..Jc rt YI.(WlJJ IS 2: Naphthalene-d8 (BN) 
IS 5: Chrysene-d12 (BN) 

IS 3: Acenaphthene-d1O (BN) 
IS 6: Perylene-dJ 2 (BN) O)r Oil.. OJ,} ~ a.;! 10 X 

, I 

B·22 

10. ''f. 

.,' 

1':.;;)3 

/0'08 

10.01 
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Semivolatile Organics (SW 846 Method 8270) Page I of 3 
Site/Project: 000 J 0 / / Jampl'1 ARJCOC #: to OS 7 B 3 - B '-I Laboratory Sample IDs: to 80). q S' - 0 ().::,- (US) 

J .... ? 

Laboratory: 9 £ J.. Laboratory Report #: ,;; B d 8 8 
Methods: J tJ - 8).;0 8000 (. 

T ...... ......... 1" .... '''''. , , ........ w."'. ...... w. ........ IT .... ,.:::;; ........... "l. 'l ..... 

CaUb. ! 

T CaUb. 
RSOI 

CCV Field 
IS BNA CAS # NAME C Min . Intercept RF R2 %0 Method 

LCS LCSD 
LCS 

MS MSD 
MS 

DUp. 
Equip. Field 

L RF Blanks RPO RPD Blanks Blanks 
<20%1 RPD 

>.05 
0.99 20% 

2 BN 120·82·1 1.2,4. Trichlorobenzene 0.20 c) OM.,-I. .I r~r, v.' 1/ V ~ 
1 BN 95·50-1 1.2.Dichlorobenzene 0.40 lliO ,\ hi .. \ 

I BN 541·73·1 1,3.Dichlorobenzene 0.60 \ , 

1 BN 106-46-7 l.4-Dichlorobenz_ 0.50 V \ 
3 A 95·95-1 2,4,5· Trichloropheno1 0.20 ,/ 
3 A 88'()6-2 2,4,6. Trichlorophenol 0.20 V \ 
2 A 120-83·2 2,4-Dichlorophenol 0.20 \ 

A 105-67-9 2,4-Dimethylphonol 0.20 \ 
3 A 51·28·5 2,4-dinitrophenol 0,0) ../ V V +31" \ 
3 BN 121·14-2 2.4-Dinitn1lolu.n. 0.20 / V \ 
3 BN 606-20-2 2,6-Dinitrotoluene 0.20 \ 
3 BN 91·58-7 2-Chloronaphthaiene 0.80 \ 
1 A 95·57-8 2-Chlorophenol 0.80 / \ 
2 BN 91·57-6 2.Methylnaphthalene 0.40 \ 
1 A 95-48·7 2·Methylphenol (o-cresol) 0.70 L/ \ 
3 BN 88·74-1 2-Nitroaniline om \ I 

2 A 88·75·5 2·NitrophenoI 0.10 \ 
5 BN 91-94-1 3,3'·Dicblorobenzidine 0,0) r\ 
3 BN 99'()9·2 3·Nitroaniline 0.01 v ",/ V \ 
4 A 534·52·1 4,6-Dinitro-2·methylpbcnol 0.01 V ,'/ / \ 
4 Bl'I 101·55·3 4·BromophcnyI-phenyletber 0.10 \ ! 

3 BN 7005·72·3 4-{:hloropheuyl-phenyletber 0040 \ 
i 

2 A 59·50-7 4-{:hloro-3·methylphenol 0.20 ,/ \ 
2 BN 106-17-8 4-Chloroaniline om .. \ 
I A 106-44-5 4-Methylphenol (p-<:re&>I) 0.60 \ 

Com ~eDts: 
I't) J P -. oY:J o-e. V 

Notes; rd rOws are ReRA compounds. 

- - .... - Reviewed By: tXJ~ Date: /Q. OS'· 0.,). 

B·20 
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Semivolatile Organics Page 2 of3 

Site/Project: ARlCOC#: W. OS 783, - Sf Batch #8: 
i 

Laboratory: Laboratory Report #: # of Samples: Matrix' 
. 

Calib. 
T Callb. RSOI CCV Field 

'eNA CAS # NAME C Min. Intercept RF R2 %0 Method 
LCS LCSD 

LCS 
MS MSD 

MS 
Dup. 

Equip. Field 
! L RF Blanks RPD RPD Blanks Blanks 

<20"10 I 
RPD 

>.05 
0.99 20% 

3 BN 100-01-6 4-Nitroaniline 1\. 0.01 V V V / tVA 
3 A 1O().()2-7 4-Nitropbeno! O.oJ V \ 
3 BN 83-32-9 Acenaphthene 0.90 / \ 
3 BN 208-96-8 AceIIaphthylene 0.90 1\ 
4 BN 120-12·7 Anthr:Ic<n< 0.70 \ 
5 BN 56-55-3 Benzo(a)anthracene 0.80 

6 BN 50-32-8 Benzo(a)pyn:ru: 0.70 \ 
6 BN 205-99-2 Benzo(b)fluonmtbene 0.70 \ 
6 BN 191-24-2 Benzo(g,h,i)perylene 0.50 

BN 207-08-9 Benzo(k)f1uonmthene 0.70 \ 
2 BN 111-91-1 bjs(2-ChloroethOl\Y)methane 0.30 \ 
I BN 111-44-4 bis(2-Chloroethy!)etber 0.70 -1.- \ 
1 BN 108-60-1 bis(2-cWoroisopropyl)ether om - .:13 
5 BN 117-81-7 bjs(2-EthyJbexyI)phthalate om / \ 
5 BN 85-68-7 Btitylbenzylphtbalate 0.01 \ 

BN 86-74-8 Carbazole 0.01 \ 

5 BN 218-01-9 ChJYSCllC 0.70 \ 
6 BN 3-70-3 Diberu(a.hlanthracene 0.4Q \ 
3 BN 132-64-9 Diben2Xlfu.." 0.80 \ 
3 BN 84-66-2 Diethylpbthalate om \ 
3 BN 131-11-3 Dimethylphthalate 0.01 1\ 

, , 

4 BN 84-74-2 Di-n-bntylphthalate om \ 
6 BN 17-84-0 Di-n-octylphthalate 0.01 \ 
4 BN 206-44-0 Fluorantheoe 0.60 \ 
3 BN 86-73-7 Fluoreue 0.90 I 

4 BN 118-74-1 H.:xachlorobeozlffi.e 0.10 ,/ \ 
2 BN 87-68-3 HexaeWorobutadiene 0.01 / \ 
3 BN 77-47-4 Hexachlorocydopentadiflll! om \ 
I BN 67-72-1 H .. ;acbloroeth.lle 0 . .10 V \ 

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

Comments: 

B-2l 
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2 

2 

2 

4 

I 

4 

4 

1 

5 

rlJ d.or d ;;-8 

Semivolatile Organics Page 3 of 3 
Site!Project: _________ _ ARlCOC#: hOr 763 I - 81 , Batch #s: __________________________ _ 

Laboratory: Laboratory Report #. # of Samples' Matrix' 

Calib. 
Calib. 

CCV 
Min. RSOI Method LCS LCS MS 

Field 
Equip. Field 

BNA CAS # NAME TeL Intercept RF R2 %0 LCS MS MSO DUp. 
RF Blanks 0 RPD RPD Blanks Blanks 

<20%1 
RPD 

>.05 0.99 20% 

BN 193-39-5 lndeno(l,2,3-cd)pyrene V 0.50 .; ,/ J \./ Nfl 
BN 78-59-1 lsophorone 0.40 ~ 
BN 9J-20-3 NapblbaJene 0.70 v V V '" BN 98-95-3 Nitrobenz .... 0.20 / I'... 
BN 86-30-6 ~:;mrosodiphenYlamine O.QI "" '" BN 621-64-7 N-Nitroso-di-propyJamine f 0.50 \/ "-V' 

A 87-86-5 PentacWoropbenol 0.05 V V v/ :v/ " l'-... 
BN 85.QJ-8 Phenan1llrene 0.70 ~ 
A 108-95-2 Phenol 0.80 'v ~ 

BN 129.()Q.() Pyrene 0.60 ,,/ r..., 

fl,' f'>NruJ I f'A ,..f} ~ , I 

S 
,( v' 

10·0(" I;. 110 R, Outli MJOol COV. - -- . ___ ecove ;y '~" •• _w •• 

Sample SMC 1 SMC2 SMC3 SMC4 SMC5 SMC6 SMC7 SMC8 Comments: ~ J"t /0. 0 (f 

A \\ 
P ..... ~ 

SMC 1: Nittoben=e-d5 (BN) 
SMC 4: PhenoI-d6 (A) 
SMC 7: 2-Z-Chloropbenol-d4 (A) 

Sample IS 1 ... rea IS 1-RT 

A-ll 
[)'Il~ 

.. 

IS 1: 1,4-DichJorobenzene-d4 (BN) 
IS 4: Phcnathrene-d1O (BN) 

." .. , ..... 

-
SMC 2: 2-Fluorobiphenyl (BN) SMC 3: p-Terphenyl-d14 (BN) 
SMC 5: 2-Fluoropbeool (A) SMC 6: 2,4,6-Tnbromopbenol (A) 
SMC 8: 1 . .2-Dichlorobeazene-d4 (BN) 

Internal Standard Outliers 

IS 2 ... rea IS 2-RT IS 3 ... rea IS 3-RT IS <hIrea IS 4-RT IS ' ... rea 

r---

IS 2: Naph1halene-d8 (BN) 
IS 5: Chrysene-d12 (BN) 

IS 3: Acenaphtheoe-dlO (BN) 
IS 6: Perylene-d12 (BN) 

B-22 . 

-

IS 5-RT 

/l9 lilJ ) o. 09 LT 

A.{JoJ. 
y' 

CWJfll..?8 /0)..01;/ 
;"CJ ~ 10· 10 

Isl-area IS I-RT 
MJ /N..J[) b B .lOS" ~Orv-u.J elleN-

- -_. __ .-~ 

(eVI(...? ) 
(jJ J'l...L.9 J 1- e.v-u-y ftv'1 /'8Jlul 

I 1/ 
p.) 

-e, e· e-



e e e 
High Explosives (SW 846 Method 8330) 

&0:;783 - By Laboratory Sample IDs: 6 8J88- OJd- !AfV - O.!J 
i 

65'J'iJ-(J07 (ug) 
Site/Project: D J J JOII J Ofilpl':J ARlCOC #: 

Laboratory: q ;; ).. Laboratory Report #: ? 8 oJ 8 8 

Methods: J IN - 8;;& B.n 0 (7) 01 
# of Samples: j I Q / Matrix: '(0)1 S f/ NfI.)ij Batch#s: pJQ?rtQi clOf"V81 (03) 

, Curve CCV Method LCS MS Field. Equip. Field 
CAS II NAME I Intercept R2 %0 Blanks LCS LCse RPO MS MSO RPD Cup. Blanks Blanks 

I I .99 2. 1/41)%2 ,f./t;) (i) ~ 2oolo ffl /f) I 2oo~ RPD U U 
269141..Q HMX N£i '1/',/ !VC/ v./' V" ./ IYI'r / V V / ...- r(" 

121-824 RDX 
99-35-4 1,3,5-Tdnitrobenzene 
99-65-0 1,3-dinitrobenzene 
98-95·3 Nitrobenzene 
479-45-8 Tetryl . O;';SJ'l1 
118.96-7 2,4,6-trinitrotoluene / 
35572-78-2 2-amin0-4 6-dinitrotoluene 
1946-51..Q 4-amino-2,6-dinitrotoluene 
121·14.2 2,4-dinitrotoluene 
606-20-2 2,6·dinitrotoluene 
88·72-2 2-nitrotoluene I i 
99-99..Q 4.nitrotoluene ! 
99-08-1 3-nitrotoluene t j I 
78-11-5 PETN 

Sample SMC%REC SMe-R; Sample SMC%REC SMCRT Comments: 

. bRJ8H· (J11b .lolO 0.i, /71-118 % 1 4'(}I/, • ., I. . OW OJ J., ~r fi Jkfr 

/flb.llr-MJ - AAil .. f>:' j"J.,,. 

" v , 

Confirmation 

Sample CAS # RPD>25% Sample CAS # RPD > 25% 

UJ81- IJ/f .,)-/M",O ·;'10 ; 7i °/~ ;'8,;,,88 .. 8/(" If IlmIM . J .- illY O)Q-

ki.;' Dm!iro iJ~J. "'- irt % -, oJ. /,j - Olr.liro I«. JJy.y "/0 
\ I:.~ NI/-rrJ1n 1(1arJl.. SJv IJ iQ 

@) 020b/.;81 - ItlJ/IViJO Pe.lfOrMd. 0') J~/,,- 681[.;( 

..s tv.....o1\ % Z 1.? /",ojlYY.> f&WLL' / ~~ . 

".., )- 1.<..0; .'f /w,j ~/;'" - Pol 

Solids-to-aq •• ouseo ... rsio.: ;;{<}X 101" (&0" Q'9"1.) NJlT?)iY-'l1Wl-. (RPD /'"1,) IY /J. A. , 

rug / kg = ~g/ g; [(~g / g) x (sample mass {s} / sample vol. {mI}) x (1000 mIll liter)]lDilution Factor =)lS 11 Revi~~oe'd By: f/I...4 VU'0C..- Date: II. 01 b . 0 d. 

6gJ,9J- O~7 len;/ 
B-17 
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, PCBs (SW 846 - Method 8082) 

SitelProject:OI,) JOII JOJr"p/i, ARlCOC#: 605'783/ - 8Jt LaboratorySarnpleIDs: i,,fJ[j8- 0/01 IAN - Oeld.. 

Laboratory: C k -<. Laboratory Report #: 6 8 d 8 8 b f? <R 9 J- - 00 '" (£.6') 

Methods: .. HJ - 8 "1(., 80 ad.. cV Q) 

# of Samples: I J Matrix: 60,iJ Batch #s' etO <0 01 8 " olOv c, 1'7 

T Callb CCV LCS MS I~!i! 
CAS # Name C Intorcept Rse I R' %D =~ LCS LCS. RPD MS MSD RPD ~~ :~~ :~~kII ~ 

L 1'20%IO,~ 1 20% 7,1 (f) (J) m r:iJ1 I 20% I I 1£0"10 t .(c.J I..UJO RI'£ 
12674-11-2 Aroclor-l016 ;J Iflt V \/ V v'1v' /\ Nit v / tlk 
11104-28·2 Aroclor·1221 I \ v' 
11141·16·5 Aroclor·1232 v 
53469·21-9 Aroclor-1242 Iv' v' 1\ V 
12672-29-6 Aroclor-1248 v v \ v 
11097-69-1 Aroclor·1254 V v v \ ? 

11096·82-5 Aroclor-1260 Iv' II 1/'; v' \ /' v V v v v / 

I-I';'n 3"-/1,\ 

Sample SMC SMC RT Sample SMC SMC RT 
~~~~ %~ 

('8J88· 010' t% ,Of. "'2 c,o"-/I" ,14 ,Aeex"rq:..u,A. 'If '" I, J.<j 

_ (J/Io aOO/Q ",'I. {V I Itt ...... ; h II., WI.. / 

o 

Confirmation 

Sample CAS # RPD > 25% Sample..- CAS # RPD> 25% 

IIV W7UU4 ------- V 

-------------
I 

I 

Comments: .! I> - o,;,,/Zl (o x) ~m 
Y/Jk>Jli-y 

@ oI0H 77 NO ~/MJD, I..CSj;...UO 

I r, Ct--I kN;' 

Reviewed By: a;~ oJ. " Date: /1 , 01. 7, 0 01 



e rI./O f ,} .lot/; e 
Inorganic Metals 

SiteIProject: Dj:O Jot! Jev-np/iJARlCOC#:. bO;f785; -811 Laboratory Sample lDs: 680<88 - Old Zl5m 0,;)-

Laboratory: V ;; J.. Laboratory Report #: (, 8 J 8 8 
Methods: ,S£" ) - B 1,(10 7"17/" (//4) 6nlnfl. / MVCu'J ) . 

V" I , 
dO&' 907 ( tU.ilaJJ) ... VI. uc.uuples: 1/ Matrix: S.olLl Batch #s: 0207;";' 30 ( /-J.(j ) 

CAS #1 1J9/t, QC Element 
IJ FIlii b8J.9.r-

Analyte 7> -/ iu' (~ Serial Field G/Q 
TAL ICV CCV ICB CCB 

Method 
LCS LCSD LCSD MS MSD MSD Rep. ICS DUo- Dup. EquIp. Field 

Blankll RPD RPD RPD AB 
tiOb RPD BI;3,,"0. 81 .. ks 

7429-90-5 AI t,;\x / V ./ /' 1\ LI v Nil 
7440-39-3 Ba ,/ v j \ )31 j JL5.. II _L ~ .5'07 
744041·7B. \ I 
7440-0-9 Cd ,/ V V I v \ Nfl II /1"'" V 
7440-70-2 Ca \ \ 
7440-47-3 C1' ./ ./ ,/ \ V \ V V L ....L • 8 OJ.. 
7440-484 Co \ \ 
7440-50-8 Cu I I 
7439-89-6 Fe I I 
7439-954M2 \ \ 
7439-96-5 Mn I \ 
7440-02-0 Ni 
7440-09-7 K' 
74-10-22-1_.\0: ,/ v' V 1\ v Nfl V IVtI- \/ ,/ 
7440-23-5 Na \ i I 
7440-62·2 V \ \ 
7440-66-6 Zn \ \ 

\ \ 
7-&39-92-1 Pb V v' V \ v \ V V' ..,4 v V 
7782-19-2 Sc ,/ -1.1-' ~.HJ{ V ./ \ ,/ \ Hit V N ... v' ){,./9 
74-10-38-2 As L" 7 v ,/ v \ V .1 IL". L ,/ V V 
7440·36-0 Sb \ \ 
7440-28-0 TI \ \ 

\ \ 
7-&3l/-l/7-li H2 ./ \/ ,/ ./ ,/ ,/ N4 .L .~ 

I CyanideCN 

Not •• : Shaded rows are RCRA metals. Solids·to-aqueous conversion: mg/kg = ~g I g: [(~g/g) x (sample mass {g) t sample vol. {mil) x (1000 ml /1 liter)JlDilution Factor = ~g / I 

Comments: 111/ SOil.; .z CP dy 

0- n Sx Reviewed By: IYJIAflf, ,_ _ __ Date: //. J.. 7. 0')' 

18 lOX 

.zUO '-"8 111j ." c.:J / e..- XIO I«J 
Olo .., .:II. (of" . B-14 
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NJ r'2oJ- ~ k-8 

Inorganic Metals 

Site!Project:Q.S0 001/ S%pJ;Cj 
Laboratory: 9;; A 

AR/COC #: 60S 78 3 - 8.-$1 Laboratory Sample IDs: /, g J 9,r - O! 0 ( 0S ) 
) / 

Laboratory Report #: (, 8 d 8 8 

Methods: ,l?J - B.vla 71;70 (Ijj) ('O;o8 / IkuOl.q) 
" v ........... up."""'. , HU ............. r'r"'l6.::!.:::Mc: ...... ""' .. "'.u IT,;'' \.X. __ "-!.. '~2:'........ I f J "1 I ~ '-" """fo:'L.>I;~)I 

CAS#/ VQIL, VJf/L QC Element n, ~ 

Analyte 
v 

!r Serial ::Lr TAL ICV CCV ICB CCB 
Melbod 

LCS LCSD 
LCSD 

MS MSD 
MSD ICS DUu- Equip. Field 

Blanks RPD RPD AB tion RPD 
Blinks BlaDks 

7429-90-5 AI \ \ NIT 
7440-39-3 IIa ,/ ./ v' . ",I .J~ '1 V v' \ \/ \ v ./ v' \ 
744(1.41-7 lie \ \ \ 
7440-43-' Cd v V- -./ .7/S • :J3u V' .../ \ V- \ V /Vi/- kIT \ 
7440-70-2 Ca \ \ \ 
7440-47-3 Cr V- v' v' .~~7 • ~IB V V \ V \ V tYtt- 'Vir \ 
7440-48-4 Co \ \ 
7440-50-8 Cu \ \ 
1439-89-6 Fe \ 1\ \ 
1439-95-4 Mg \ \ 
1439-96-5 Mn \ \ 
1440-02-0 Ni \ \ 
1440-09-7K \ \ N.<1' 
7440-22-4 A2 V v' V- ,/ V- I/' v \ V- \ ,/ 
7440-23-5 Na \ \ I \ 
7440-62-2 V \ \ 
7440-66-6 Zn \ \ 

\ \ \ 
74J9-lI2-1 Ph V- I/' ;/ ./ v v V- \ / \ v' v' V \ 
7782-49-2 Ii« V V V J, ("11 V v' V \ t/ \ V NA M \ 
7440-38-2 A. V V V ,./ ';',73 v' V \ V \ ,/ rf'rf /'/'" \ 
7440-36-0 Sb \ \ \ 
7440-28-OTI \ \ \ 

\ \ \ 
7439-97-6 HI V V V V ·!lfo ·,(;3 V / IV~ 

CyanideCN 

Nole.: Shaded rows are RCRA metals, Snllds-to-aqueousconver.lon: mg I kg = IIg I g: [(lIgl g) ,(sample mass (g) I sample vol. (ml)) x (1000 mill liter)] I Dilution Factor = IISil 

Comments: 020101o';;'''X .or"" t1?J SO i,SIS';;" , 

-v~'" 

8/0A/(,0 

y.) 

J.QSS' 

3·Si, 

.;I·n' 

If·,}, 
13.~~ 

\ 0,58 

j"g 

NO 

I;[A3' 

::r &' 
'NO 

G:-IIS ;:;;5, 
B3 

T' J "f,-J JO~ 
&071,(/0 D'-<p ~J 681S'.;). 

Reviewed By: [tJ/.JJ1L Date: 1/,';; 7 0",), 

B-14 



e Ge., Chemistry e 
Laboratory Sample IDs: b 8 d 88- 0/,) /J, rI..J - 001 d2. SitelProject: DJJ Jail JamtfJ ARlCOC#: i,QS7B3) - 81/ 

Laboratory: C ;;J. Laboratory Report #: b 8 ~ 88 ~ 8cl9S - OfJ6 (7 CN £8) 6802 90·009 (&6 ;';'e) 
Methods: 0'(,,) - 82'10 90101 A (7VV) 719{, A (Cr') 
# ofSarnples: 1/ \I oJ Matrix: ':';Ol! f/ 1120 Batch#s: dO!"]..]! (T6Y') d075/1-/ LCL-!...2 

d.Ob 338- ~ 

",Ole 731 

J o7J~"i 

( '-is) 

oJ. 07,11-1 

Jot.. 338 

( f.6) 

CAS # 

;;~ r.r ~ 10·0 

~. 

AnoQte T 
A ICV 
L 

loW 

4OJ\Jd~ 
V 

1 V 

IkIiI QN«le-lI-

~IY)I';' j 

1 V 

CCV ICB CCB Method 
BI •• b 

~.,' .Ii J' ~O71-11 , v v 
I;'q/t mqJh/ 

v v' V V 

v' II ./ vi 

v V" V' / 

Comments: LBd. q~.r - 001 -:?lfr DW c.. 02~ NT 
LT 

')Ot" 731 -/Y)SIClA.C. !'",III )1 J I,JZ(.. V; e 

LeS LCSD 
LCSD 
RPD 

~ 
vi ~ 

v .; v 

II \ 
vi f'\ 

() ..... ~ /t. '. 

rCt( 
<:2073.1." (fIY""- (8) 

LT 
b8'.;lQS-008 mi J )?oOlo .( 7S o/

0 
UJ Ill. 

/ 

,.)n 73Jr '& 

QC Element 
7,-1 S IJ/o Serial FJeld 

MS MSD 
MSD Rep. ICS 

DO. Dup. Equip. Field 
RPD RPD AB Blanb BI.Db 110. RPD 

v' 1\ IVa 1\ v' v' \ 
t.1 1\ {{II 1\ MI- IV .. \ 

rol ~ 
°1. 1\ \ 13 ..;\ vi' Ik' )tq M V 

~~(, Nil 

/ 1\ fftj 1\ Kit IV,,/, \ 

oX 
lIre. 
la.sf 
'!Jlf., 

ci.07S"1i;l Cr" Ji'f - OJ( If - o Ii" oI..U 
()( ~ /0 !ox,/(Jlly Reviewed By: ttl ~ Date: /J ,0,1. OJ 

B-16 
f4.V:P..j e" .{;JS J ''''/ fiUJ CJ 71.; d., Ij 3, J.J Iy ~ ~J. - Pow-,01 h~ pojPJ T CAl 

/9:> tJ /9& 
(j -7 J (j M.{. 

/"t1/$ 

0·37 
jlj 



Radiochemistry 
SiteiProject: DJ\) SOli Jar,.,pI'1 ARlCOC#: 00:5;83

7 
- 81f Laboratory Sample IDs: 6 aJa8 - Old. :lArv - 0,)01 

Laboratory: G ,f).. Laboratory Report #: C, B;< 88 {, Bd 90 - all (U ) 

Methods: )C:P8 900.Q 

# of Samples: /~ Matrix: ....:0.::.:0::::/-"'·4'--__________ _ Batch#s: dOte S 9 / ,;(08"17/ (es) , 

QC Element 

Analyte Method Rep Equip. Field 
Field Sample Sample 

Blanks 
LCS ~ RER Blanks Dup. 

Blanks JD 
Isotope ISrI'race 

ID 
Isotope {SrI'rac. 

RER 
Criteria U 20"10 25% <1.0 U <1.0 U /Vn 50·105 50·105 
H3 
U-238 
U-234 -,." 

U-235/-236 .,,,/ 

Th-232 /" 
.-' 

Th-228 . .,,/ 
Th-230 ".,,'" 

Pu-2391-240 ..' 
/" 

cJ.ob59 I Gross Alpha V- I/'" VV V V V /'{~ 

~onvolatile Beta ./ / V v V v' I/'" /'{t/ , " 
Ra-226 /" 
Ra-28 
~j-63 // 

Gamma Spec. Am-241 
Gamma Spec. Cs-137 / 
Gamma Spec. Co-60 / 

.20fJI.j7/ 
18,,·fl.\J do V v Vy- 11 /VI< / 
/Y{J(l v4Jik 15 V v vv' ../ N4 /' 

Parameter Method Typical Tracer Typical Carrier COMments: 
lso-U Alpha spec. U-232 NA 
lso-Pu Alpha spec. Pu-242 NA 
Iso-Th Alpha spec. Th-229 NA 
Am-241 Alpha spec. Am-242 NA I 
Sr-90 Beta Y ine;rowth NA 
Ni-63 Beta NA Ni by Iep , 

I 

Ra-226 Deamination NA NA , 

Ra-226 Alpha spec. Ba-133 or Ra-225 NA 
Ra-228 Gamma spec. Ba-l33 NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 Reviewed By: ((/~ Date: lei.ad. Oci. 

B-16 



e e e 
Contract Verification Review (CVR) 

Project Leader _C.::.O.::.L=L:::IN.:..:S=--_____ _ Project Name DSS SOIL SAMPLING Case No. 7223 02.03.02 

ARfCOC No. 605783 & 605784 Analytical Lab _G_EL ____________ _ SDG No. 68288A & B 

In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analvsis R "P .... __ tand Ch _ ....... f Custody Record and L _ ....... _ .... _ ... _ .. 
Line Com lete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated x 
1.2 Container type(s) correct for analvses requested X 

1.3 Sample volume adeQuate for # and types of analyses requested X 

1.4 Preservative correct fOT analyses reQuested X 
1.5 Custody records continuous and complete X 

1.6 lab sample number(s) provided and SNl sample number(s) cross X i 
referenced and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

. ------

_.- .... _ .... __ . ---_._ .. _ ... - _ ... 
Line ComJlete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed sianature X 
2.2 Method reference number(s) complete and correct X 

2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 

2.4 Matrix spike/rnatrix spike duplicate data provided (if requested) X 
2.5 Detection limits provided' PQl and MOL (or IDl}, MDA and lc X 
2.6 QC batch numbers provided X 

2.7 Dilution factors provided and all dilution levels reported X 

2.8 Data reported in appropriate units and usiflg correct significant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 
{if applicable) reported 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met x . VOC TRIP SLANK fI06OO54.001 ANALYZED PAST X 

HOLDING TIME 
HEXAVALENT CHROMIUM SAMPLE #060078-002 
RECEIVED PAST HOLDING TIME 

2.13 Contractual qualifiers provided X "H" QUALIFIER NOT REPORTED ON VaG SAMPLE 
#060054-001 

2.14 All requested result and TIC (if requested) data provided x PAGES MISSING FOR GOA FOR PCB SAMPLES 
#060052-002 & 060053-QOL __ . _______ . ____ '---



Contract Verification Review (Continued) 

....- .... --- -_ ................................. 
Item Yes No If no, Sample 10 No.lFraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specifIC requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a} Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for an organic samples analyzed by a gas X SURROGATES FAILED RECOVERY LIMITS FOR VOC 

chromatography technique SAMPLES #060050-001, 060051-001, 060059-001, 060060-
001 & SVOC SAMPLE #060060-002 & HE SAMPLE #060051-
002 & PCB SAMPLES #060050-002,060051-002 

c) Matrix spike recovery data reported and met X SEVERAL ANAL YTES FAILED RECOVERY LIMITS FOR 
SVOCMSlMSD 
BARIUM FAILED RECOVERY LIMITS FOR MATRIX SPIKE 
CYANIDE MATRIX SPIKE FAILED RECOVERY LIMITS 

3.4 Precision X RPO FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR svec MS/MSD ABOVE ACCEPTANCE LIMITS 

3.5 Blank data X MERCURY DETECTED IN AQUEOUS BLANK 
a) Method or reagent blank data reported and met for all samples CYANIDE DETECTED IN BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X BARIUM, CHROMIUM, SELENIUM & MERCURY DETECTED 
IN EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: • J" - estimated quantity; "B" -analyte found in method X "H" QUALIFIER MISSING FOR VOC TRIP BLANK 
blank above the MOL for organic or above the POL for inorganic; 'U"- analyte 
undetected (results are below the MOL, IOL, or MOA (radiochemical»: "H" -analysis 
done beyond the holdina time 

3.7 Narrative addresses planchet flaming for gross alphalbeta X 

3,8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pesticides/PCBs) 
~~- --~--- -~ 



e e e 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GClMS (8260, 8270, etc.) 

a) 12-hour tune check provided x 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided x 
, 
, 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X : 

4.3 Inorganics (metals) 

I 
a) Initial calibration provided X 

b) Continuing calibration provided X 

I 
c) ICP interference Check sample data provided X I 

I 
I 
I 

d) ICP serial dilution provided X 

e) Instrument run logs provided X I 
4.4 Radiochemistry 

a) Instrument run logs provided x I 

._._- ----------- - -- ~-.-.- I 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

060054-001 YOCs ow QUALIFIER MISSING 

060052-002 PCBs PAGE 2 OF GOA MISSING 

060053-002 PCBs PAGE 1 OF GOA MISSING 

060053-002 GROSS ALPHNBETA PAGE 1 OF GOA MISSING 

060060-002 GROSS ALPHNBETA PAGE 2 OF COA MISSING 

. Were deficiencies unresolved?~ ~ ~ No 

Based on the review, this data package is complete. ~ Yes ~@ 

If no, provide: nonconformance report or correction request number 5226 and date correction request was submitted:- 11-8-2002 

Reviewed by: W, \?s;:.. Q Q ty-.....£A o,? Date: 11-7-2002 Closed by: f ,V , eo....$4<~ c. Date: I") 3 \ D ;;V 
I 
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DSS SITE 1113: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1113, the Building 6597 Drywell, at Sandia National 
Laboratories/New Mexico (SNLlNM), is located in Technical Area (TA)-V on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The abandoned drywell consisted of a 4-foot-square, 4-foot-deep unlined hole 
with a 2-foot-thick gravel layer from 2 to 4 feet below ground surface (bgs). This unit is located 
approximately 28 feet east of Building 6597. Available information indicates that Building 6597 
was constructed in 1971 (SNLlNM March 2003), and it is assumed that the drywell was also 
constructed at that time. Discharges to the drywell were discontinued at some point prior to 
April 2002, when a backhoe excavation of the unit determined that the drain line to the drywell 
had been disconnected. 

Environmental concern about DSS Site 1113 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the drywell at this 
site. Because operational records were not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage is the Arroyo del Coyote, located approximately 0.75 miles northeast of the site. 
No springs or perennial surface-water bodies are located within 2 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 flat or slopes slightly to the west. Infiltration of precipitation is almost 
nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. The 
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNLlNM March 1996). Part of the area immediately surrounding DSS Site 1113 is 
paved, and a portion is covered with landscaping gravel. No storm sewers are used to direct 
surface water away from the site. 

DSS Site 1113 lies at an average elevation of approximately 5,439 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. The depth to groundwater is approximately 515 feet bgs. 
Groundwater flow is thought to be west in this area (SNLlNM March 2002). The nearest 
groundwater monitoring wells are approximately 500 feet northwest of the site in the northern 
part of T A-V. The nearest production wells are north of the site and include KAFB-4 and 
KAFB-11, which are approximately 2.9 and 3.0 miles away, respectively. 

II. Data Quality Objectives 

The Data Ouality Objectives (DOOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNLlNM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
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Drain and Septic Systems" (SNLlNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DOOs outlined the quality assurance (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 1113 was effluent discharged to the environment from 
the drywell at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1113 Potential COC 
Sampling Area Source 

Soil beneath the Effluent 
drywell discharged to the 

environment from 
the drywell 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling 
Location 
Rationale 

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

USing a Geoprobe TM, the soil samples were collected from two 3- or 4-foot long sampling 
intervals at a single borehole location at DSS Site 1113. Drainfield sampling intervals started at 
5 and 10 feet bgs in the boring. 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 SNLlNM Radiation 
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Table 2 

Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1113 

Sample Type VOCs SVOCs PCBs 
Confirmatory 2 2 2 
Duplicates 0 0 0 
EBs and TBsa 1 0 0 
Total Samples 3 2 2 
Analytical Laboratory GEL GEL GEL 

aTBs for VOCs only. 
DSS " Drain and Septic Systems. 
EB " Equipment blank. 
GEL " General Engineering Laboratories, Inc. 
HE " High explosive(s). 
PCB " Polychlorinated biphenyl. 
QA/QC "Quality assurance/quality control. 
RCRA "Resource Conservation and Recovery Act. 
RPSD " Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC = Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
0 0 0 0 0 
2 2 2 2 2 

GEL GEL GEL GEL RPSD 

e 

Gross 
Alpha/Beta 

2 
0 
0 
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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). 

Table 3 
Summary of Data Quality Requirements for DSS Site 1113 

Analytical 
Methoda Data Quality Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EPA Method 8330 
RCRAMetais Defensible 2 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 2 None 
EPA Method 900.0 

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

One QNQC sample was collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QNQC sample consisted of one 
trip blank (for VOCs only). No field duplicate or equipment blank samples were collected at this 
site. 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," Administrative Operating Procedure (AOP) 00-03" (SNLlNM 
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December 1999). The data validation reports are presented in the associated DSS Site 1113 
request for a determination of Corrective Action Complete (CAC) without controls. The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNLlNM July 1996). The 
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 DQOs 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 1113 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The DQOs contained in the SAP (SNLlNM October 1999) and FIP (SNLlNM 
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 1113, 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 1113 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 1113. 

111.3 Rate of Contaminant Migration 

The drywell at DSS Site 1113 was deactivated at some point prior to the April 2002 backhoe 
excavation of the unit. The migration rate of COCs that may have been introduced into the 
subsurface via the drywell at this site was therefore dependent upon the volume of aqueous 
effluent discharged to the environment from this system when it was operational. Any migration 
of COCs from this site after use of the drywell was discontinued has been predominantly 
dependent upon precipitation. 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, partly because a portion of the site is covered by pavement. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1113. 
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111.4 Extent of Contamination 

Subsurface soil samples were collected from a borehole drilled at one location beneath the 
effluent release point (the drywell) at the site to assess whether releases of effluent from the 
septic system caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 5 and 10 feet beneath the 
drywell. Sampling intervals started at the depths at which effluent discharged from the drywell 
would have entered the subsurface environment at the site. This sampling procedure was 
required by New Mexico Environment Department (NMED) regulators and has been used at 
numerous DSS-type sites at 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 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1113 request for a determination of CAC without controls describes the identification of 
COCs and the sampling that was conducted in order to determine the concentration levels of 
those COCs across the site. Generally, COCs evaluated in this risk assessment include all 
detected organic and all inorganic and radiological COCs for which samples were analyzed. 
When the detection limit of an organic compound is too high (i.e., could possibly cause an 
adverse effect to human health or the environment), the compound is retained. Nondetected 
organic compounds not included in this assessment were determined to have detection limits 
low enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, 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 1113. 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 VI.4 discusses the results presented in Tables 4 and 5. 

V. Fate and Transport 

The primary releases of COCs at DSS Site 1113 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6597 drywell. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these are considered to be of potential significance 
as transport mechanisms at this site. Because the drywell is no longer active, additional 
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Table 4 

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1113 with 
Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNLlNM BCF Log Kow 
(All Samples) Concentration Background (maximum (for organic 

COC (ma/ka) (ma/ka)a Screenina Value? aauatic\ COCs) 
Inorganic 
Arsenic 3.8 4.4 Yes 44c -
Barium 303J 214 No 170d -
Cadmium 0.209 J 0.9 Yes 64C -
Chromium, total 10.2 15.9 Yes 16c -
Chromitlm VI 0.348 J 1 Yes 16c -
Cyanide 0.573 NC Unknown NC -
Lead 6.08 11.8 Yes 49c -
Mercury 0.002 J <0.1 Yes 5,500c -
Selenium 0.544 J <1 Yes 800e -
Silver 0.04381 <1 Yes 0.5c -
Organic 
Acetone 0.256 NA NA 0.699 -0.249 

2-Butanone 0.106J NA NA 19 0.299 

Ethylbenzene 0.00248 J NA NA 15.5h 3.15h 

bis(2-Ethylhexyl) phthalate 3.92 NA NA 851h 7.6h 

2-Hexanone 0.142 J NA NA 6i 1.38i 

HMX 0.106 J NA NA 0.49i 0.26k 

4-Methyl-2-pentanone 0.0217 J NA NA 5i 1.191 

Nitrobenzene 1.41 J NA NA 241 1.851 

2-Nitrotoluene 0.0921 J NA NA <1001 2.371 

T etrachloroethene 0.0161 J NA NA 499 2.671 

Toluene 0.0256 NA NA 10.7c 2.69C 

Xylene 0.0119 J NA NA 23.49 1.51 

Refer to footnotes at end of table. 

e 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
No 
No 
Yes 
No 
No 
No 
No 
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Yes 
No 
No 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1113 with 

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

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
eCaliahan et al. 1979. 
fParameter was not detected. Concentration is one-half the detection limit. 
9Howard 1990. 
hHoward 1989. 
Howard 1993. 
jRosenblatt et al. 1991. 
kMaxwell and Opresko 1996. 
IMicromedex, Inc. 1998. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
J = Estimated concentration. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 

= Information not available. 
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Table 5 

Radiological COCs for Human Health Risk Assessment at DSS Site 1113 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 SNL/NM 

(All Samples) Activity Background BCF 
COC (pel/g)a (pCi/afb Screening Value? (maximum aquatic) 

Cs-137 ND (0.0262) 0.079 Yes 
Th-232 0.773 1.01 Yes 
U-235 NO (0.206) 0.16 No 
U-238 ND (0.659) 1.4 Yes 

~ -

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
·Value listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998. 
dWhicker and Schultz 1982. 
eBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND () = Not detected above the MDA, shown in parentheses. 
NO () = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLlNM = Sandia National Laboratories/New Mexico. 
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infiltration of water is not expected. Infiltration of precipitation is essentially nonexistent at DSS 
Site 1113, as virtually all of the moisture either drains away from the site or evaporates. 
Because groundwater at this site is approximately 515 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COCs at DSS Site 1113 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and non radiological analytes. With the exception of cyanide, 
the inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (U-235), the aridity of 
the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms are expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at DSS Site 1113 include VOCs, SVOCs, and HE compounds. 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 (Le., transformation caused by plants, animals, and microorganisms) may 
occur; however, biological activity may be limited by the arid environment at this site. Because 
of the depth of the COCs in the soil, the loss of VOCs through volatilization is expected to be 
minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1113. 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 1113 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
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VI. Human Health Risk Assessment 

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 COCs, as well as the 
relevant physical characteristics and properties of the site. 

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

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

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

Step 5. Potential toxicity effects (specified as a hazard index [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 COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological COC risk values also are 
compared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1113. 
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 1113 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both non radiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
non radiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
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Site 1113 is approximately 515 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 1113. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inQestion Soil inQestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct Qamma 

VI.4 Step 3. Background Screening Procedure 

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

V1.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section VI.6.2. Only the COCs that were detected above the corresponding 
SNUNM 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 SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

V1.4.2 Results 

Tables 4 and 5 show the DSS Site 1113 maximum COC concentrations that were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, one constituent was measured at a 
concentration greater than the background screening value. One constituent does not have a 
quantified background screening concentration; therefore it is unknown whether this COC 
exceeds background. Twelve constituents are organic compounds that do not have 
corresponding background screening values. 
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Historical Activities Current and Future Activities 

I 
Primary Primary Secondary Secondary Pathways Exposure Potential 
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Sourcesa Mechanism Mechanism Receptors 

~ercolation I Dermal Contact 0 0 
to Vadose Zone Water 

I Ingestion b 0 0 

Soil 

VOCs: 2-Butanone, 
2-Hexanone, 
4-Methyl-2-pentanone, 

OJ , 
~ 

Acetone, Ethylbenzene, 
Tetrachloroethene, Toluene, 
Xylene 

w 
SVOCs: I-- I Dust I I I Dermal Contact • 0 

D~ell Release of Hazardous Air 
Eluent Constituents to Soil bis(2-Ethylhexyl) phthalate I Emissions I I I Ingestionb

/ • 0 
HE: 2-Nitrotoluene, HMX, 

Inhalation 

Nitrobenzene, 

Metals: Barium 

Cyanide 

In -
Dermal Contact • 0 

Direct J Soil ~ External • 0 I Irradiation 

Ingestion 
b • 0 

LEGEND Uptake by Biota J Biota C Ingestion/Uptake 0 0 • Evaluated in Risk Assessment and Food Chain 
I a Primary source activities no Transfers o Not Evaluated in Risk Assessment longer conducted. 

b For Flora, ingestion = uptake 
840857.03010000 A224 C Pathway not applicable to human receptors 

Figure 1 

Conceptual Site Model Flow Diagram for DSS Site 1113, Building 6597 Drywell 





RISK ASSESSMENT FOR DSS SITE 1113 

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

VI.5 Step 4. Identification of Toxicological Parameters 

11118/2004 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA 
1997a), EPA Regions 6, 9, and 3 (EPA 2004b, EPA 2002a, EPA 2002b), Risk Assessment 
Information System (ORNL 2003), and Technical Background Document for Development of 
Soil Screening Levels (NMED February 2004). Dose conversion factors (DCFs) used in 
determining the excess TEDE values for radiological COCs for the individual pathways were the 
default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the 
following documents: 

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

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOEfEH-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). 

VI.6 Step 5. Exposure Assessment and Risk Characterization 

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

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for non radiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
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Table 7 
Toxicological Parameter Values for DSS Site 1113 Nonradiological COCs 

RfDo RfDinh SFo 
COC (mg/kg-d) Confidence" (mg/kg-d) Confidence" (mg/kg-d)-1 

Inorganic 
Barium 7E-2c M 1.4E-4d - I -
Cyanide 2E-2c M - - -
Oraanic 
Acetone 1E-1C L 1 E-1f - -
2-Butanone 6E-1 c L 2.9E-1c L -
Ethyl benzene 1E-1C L 2.9E-1C L 3.85E-39 

bis(2-Ethylhexyl) phthalate 2E-2f - 2E-2f - 1.4E-2f 

2-Hexanone 4E-2i - 1.4E-3i - -
HMX 5E-2c L 5E-2f - -
4-Methvl-2-pentanone 8E-2d - 2.3E-2d - -
Nitrobenzene 5E-4c L 5.7E-4d - -
2-Nitrotoluene 1E-2e - 1E-2f - -
Tetrachloroethene 1E-2c M 1.1E-1f - 5.2E-2f 

Toluene 2E-1C M 1.1E-1C M -
Xylene 2E+OC M 2E-1f - -

·Confidence associated with IRIS (EPA 2004a) database values. Confidence: L = low, M = medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

D = Not classifiable as to human carcinogenicity. 
cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from HEAST (EPA 1997a). 
8Toxicological parameter values from NMED (February 2004). 
fToxicological parameter values from EPA Region 6 (EPA 2004b). 
9Toxicological parameter values from EPA Region 9 (EPA 2002a). 
hToxicological parameter values from Risk Assessment Information System (ORNL 2003). 
iToxicological parameter values from EPA Region 3 (EPA 2002b). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS 
EPA 
HEAST 
HMX 

e 

= Drain and Septic Systems. 
= U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7 -tetrazocine. 
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Table 7 (Concluded) 

Toxicological Parameter Values for DSS Site 1113 Nonradiological COCs 

= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Information not available. 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1113 COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC (1/pCi) (1/pCi) (a/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (Le., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
CDC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 

reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). 

Although the designated land-use scenario for this site is 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 0.02 for the DSS Site 1113 nonradiological COCs and an estimated 
excess cancer risk of 3E-8 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows an HI of 0.00 and no estimated excess cancer risk 
for the DSS Site 1113 associated background constituents under the designated industrial land
use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 6.6E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1113 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 5.6E-8. 
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Table 9 
Risk Assessment Values for DSS Site 1113 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
COC (mglkg) Index Risk Index Risk 

Inorganic 
Barium 303 J 0.00 - 0.06 -
Cyanide 0.573 0.00 - 0.00 -
Organic 
Acetone 0.256 0.00 - 0.00 -
2-Butanone 0.106 J 0.00 - 0.00 -
Ethylbenzene 0.00248 J 0.00 2E-10 0.00 4E-10 
bis(2-Ethylhexvl) phthalate 3.92 0.00 2E-8 0.00 9E-8 
2-Hexanone 0.142 J 0.00 - 0.00 -
HMX 0.106 J 0.00 - 0.00 -
4-Methyl-2-pentanone 0.0217 J 0.00 - 0.00 -
Nitrobenzene 1.41 J 0.02 - 0.08 -
2-Nitrotoluene 0.0921 J 0.00 - 0.00 -
Tetrachloroethene 0.0161 J 0.00 5E-9 0.00 1E-8 
Toluene 0.0256 0.00 - 0.00 -
Xylene 0.0119 J 0.00 - 0.00 -

Total 0.02 3E-8 0.14 1E-7 

aEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 

J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 
HMX = Octahydro-1,3,5, 7 -tetranitro-1,3,5, 7 -tetrazocine. 

Table 10 
Risk Assessment Values for DSS Site 1113 Nonradiological Background Constituents 

Industrial Land-Use Residential Land-Use 
Background Scenariob Scenariob 

Concentrationa Hazard Cancer Hazard Cancer 
COC (mg/kg) Index Risk Index Risk 

Barium 214 0.00 - 0.04 -
Cyanide NC - - - -

Total 0.00 - 0.04 -

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. mg/kg = Milligram(s) per kilogram. 
DSS = Drain and Septic Systems. NC = Not calculated. 
EPA = U.S. Environmental Protection Agency. = Information not available. 
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For the nonradiological COCs under the residential land-use scenario, the HI is 0.14 with an 
estimated excess cancer risk of 1E-7 (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 an 
HI of 0.04 and no estimated excess cancer risk for the DSS Site 1113 associated background 
constituents under the residential land-use scenario. 

For the radiological COC, the incremental TEDE for the residential land-use scenario is 
1.7E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1113 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1113 is eligible for unrestricted radiological release as 
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to 
the on-site receptor. The estimated excess cancer risk is 1.6E-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 VI.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 0.02 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). 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. 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 nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.02 and the incremental 
estimated excess cancer risk is 2.53E-8 for the industrial land-use scen·ario. These incremental 
risk calculations indicate insignificant risk to human health from non radiological COCs under an 
industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
6.6E-3 mrem/yr, which is significantly less than EPA's numerical guideline of 15 mrem/yr. 
The incremental estimated excess cancer risk is 5.6E-8. 
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The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.14, 
which is below numerical guidance. The estimated excess cancer risk is 1E-7. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.10 and the estimated incremental cancer risk is 9.97E-8 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
1.7E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNLlNM "RESRAD Input Parameter Assumptions and Justification" (SNLlNM 
February 1998). The estimated excess cancer risk is 1.6E-7. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1113 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 (SNLlNM October 1999) and FIP 
(SNLlNM November 2001). The DOOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at effluent release points are 
representative of potential COC releases to the site. The analytical requirements and results 
satisfy the DOOs, and data quality was verified/validated in accordance with SNLlNM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1113. 

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 COCs found in 
the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach is used to calculate the risk assessment values. Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of CDC concentrations are used to provide conservative results. 

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a), 
HEAST (EPA 1997a), EPA Regions 6,9, and 3 (EPA 2004b, EPA 2002a, EPA 2002b), and 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004). Where values are not provided, information is not available from the HEAST (EPA 
1997a), IRIS (EPA 2004a), Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004), Risk Assessment Information System (ORNL 2003), or EPA 
regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the conservative nature of the RME 
approach, uncertainties in toxicological values are not expected to change the conclusion from 
the risk assessment analysis. Risk assessment values for the nonradiological COCs are within 
the acceptable range for human health under the industrial land-use scenario 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 sma" fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in a" 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 1113 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.02) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED 
for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.02 and the 
incremental estimated excess cancer risk is 2.53E-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 
nonradiological COCs show that for the residential land-use scenario the HI (0.14) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1E-7. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use 'scenario (Bearzi January 2001). The incremental HI is 0.10 and the 
incremental estimated excess cancer risk is 9.97E-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 6.6E-3 mrem/yr for the industrial 
land-use scenario, which is much less than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding incremental estimated cancer risk value is 5.6E-8 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is 1.7E-2 mrem/yr with an 
associated risk of 1.6E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1113 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 Incremental Nonradiological and Radiological Risks from 

DSS Site 1113, Building 6597 Drywell Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.53E-8 5.6E-8 8.1E-8 
Residential 9.97E-8 1.6E-7 2.6E-7 

DSS = Drain and Septic Systems. 

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

VII. Ecological Risk Assessment 

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 1113. 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 DOOs, 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. 

VI1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk management decision (Section VI1.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

VII.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1113 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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VIL2.2 Bioaccumulation 

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

VIL2.3 Fate and Transport Potential 

11118/2004 

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

VIL2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detaifed 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 

11118/2004 

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

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

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMUlAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995): Workbook: Future Use Management Areas 3.4, 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

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

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

Based upon the location of the 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. 

AU11'{)4IWP/SNL04:rs5601.doc B-30 840857.03.01 11118/04 1 :26 PM 



RISK ASSESSMENT FOR DSS SITE 1113 11118/2004 

Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
InQestion 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 only 

Dermal contact (nonradiological 
constituents only) soil only 

Dermal contact (nonradiological 
constituents only) soil only 

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

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and ''Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rule making 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 radio nuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (Le., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

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

where; 

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

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

(1 ) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of f5 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year"for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (Le., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

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

C *lR*CF*EF*ED 1 =~s ____________ __ 

S BW*AT 
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where: 

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

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

Soil Inhalation 

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

where: 

Cs *IR*EF*ED*(YvFor jpEF) 
I =--------------~~--~~-

S BW*AT 

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

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ ___ 

a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 
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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 1 = ---!!w~ ____ _ 

W BW*AT 

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

Groundwater Inhalation 

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

where: 

C *K*IR. *EF*ED 1 = W I 

W BW*AT 

Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3 ) 

IRj = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organiC chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. 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 SNLlNM 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, SNLlNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hrlwk for 
Exposure Frequency (day/yr) 250a,b 52 wklyr)a,b 350a,b 
Exposure Duration (yr) 25a,b,e 3oe,b,e 30a,b,e 

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

Body Weiaht (kg) 15 Childa,b,e 15 Childa,b,e 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,550a,b 25,550 a,b 
(= 70 yr x 365 day/yr) 

for Noncarcinogenic Compounds 9,125 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 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9" 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Inaestion Rate (liter/day) 
Dermal Pathway 

0.2 Child" 0.2 Child" 
Skin Adherence Factor (mglcm2) 0.2a 0.07 Adulta 0.07 Adulta 

Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 

(cm2/day) 3,300a 5,700 Adult" 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
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 = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,95()d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3LYr) 7,300d,e 10,950e 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kglyr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNLlNM (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 = Weekes). 
yr = Year(s). 
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365 day/yr 
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National Nuclear Security Administration 
Sandia Site Office 

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

MAR 2 2 Zlni 

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 responses to the New Mexico Environment Department 
Request for Supplemental Information, SWMU Assessment Reports and Proposals for 
Corrective Action Complete, Drain and Septic Systems (DSS) Sites 276,1004,1031, 
1052, 1080, 1087, 1090, 1102, and 1113, DSS Round 7, Environmental Restoration 
Project at Sandia National laboratories, New Mexico, EPA 10 No. NM589011518, 
dated January 26, 2005 . 

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

Enclosure 

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

Sincerely, 

Patty Wagner 
Manager 

.~ 
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Mr. J. Bearzi 

cc w/o enclosure: 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 

(2) 





• Sandia National Laboratories 
Albuquerque, New Mexico 

March 2005 

Environmental Restoration Project 
l{l'sllIIllses to NMED Request for Supplemental Information 

\".\1\ i Assessment Reports and Proposals for Corrective Action Complete: 
III-aill alld Septic Systems (DSS) Sites 276,1004,1031,1052,1080,1087,1090, 

1102, AND 1113, DSS ROUND 7 
Dated December 2004 

INTRODUCTION 

'1 his document responds to a January 26, 2005 Request for Supplemental Information (RSI) letter 
liOln William P. Moats of the State of New Mexico Environment Department (NMED) 
Hazardous Waste Bureau (HWB) to the U.s Department of Energy and Sandia National 
LaboratorieslNew Mexico (SNLlNM). A response to this RSI is due within sixty (60) days of 
receipt of the letter by SNLINM, or by March 26, 2005, 

In this document, the NMED comments (in bold font) are restated in the same order in which 
they were provided in the RSL Following each comment, the word "Response" introduces the 
U,S. Department ofEnergy/SNLlNM reply (in normal font style). . 

GENERAL COMMENTS 

1. Shallow ground water is present beneath several of the sites that are included in the 
subject document (SWMUs 276, 1102, and 1052). This fact is stated in the 
description of each of these sites. Clarify why this information is neither mentioned 
when describing the conceptual site model nor taken into account when identifying 
and evaluating the potential contaminant pathways in the risk assessment reports. 

Response: As noted in each of the three reports, the shallow groundwater aquifer is 
approximately 265, 267, and 310 feet below ground surface (bgs) at Sites 276 (Building 
829X silver recovery sump), 1052 (Building 803 seepage pit), and 1102 (Building 889 septic 
system) respectively. The shallow groundwater aquifer is limited in extent beneath SNLINM 
and Kirtland Air Force Base (KAFB) and is not used as a water supply source. The regional 
groundwater aquifer is approximately 555,552, and 535 feet bgs beneath Sites 276, 1052, 
and 1102, respectively. In addition, infiltration of precipitation is almost nonexistent at these 

. sites as virtually all moisture that falls or flows onto the site subsequently undergoes 
evapotranspiration. 
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No significant contaminant of concern (COC) concentrations were detected in soil samples 
collected in 2002 from beneath these three units. As described in the DSS Site 1052 SWMU 
Assessment Report (SAR), Site 1052 was one of seven DSS project sites selected by NMED 
for the installation of a deep soil-vapor monitoring well, to test for the presence of significant 
volatile organic compound (VOC) soil-vapor concentrations in the deep subsurface at 
selected DSS sites. Soil vapor samples were collected at depths of 5,20, 70, 100, and 150 
feet bgs in welll052-VW-Ol, and total VOC vapor concentrations in all of the samples were 
much lower than the 1 ° parts per million by volume (ppmv) action level specified 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 
LaboratorieslNew Mexico". Therefore, based on the sampling conducted at these three 
locations, it was considered unlikely that COCs have or will reach either the shallow or 
regional aquifers as a result of discharges from these sites. For these reasons, the 
groundwater pathway for these three sites was not evaluated as part of the risk assessments 
for these three sites. 

2. TheNMED is aware of the typical background levels for gross alphalbeta for the 
Sandia National Laboratories area. However, the term "New Mexico-established 
background levels" for gross alpha and gross beta is potentially misleading in that it . 
implies that these levels have been officially approved by the New Mexico 
Environment Department (NMED), which is not true. In future reports, tbis pbrase 
sbould be eliminated from similar discussions of gross alpba/beta activities. 

Response: SNLINM acknowledges that there are no NMED-approved maximum background 
levels for gross alphalbeta activities in soil, and did not intend to imply that this was the case. 
The upper 95th percentile (mean plus 2 standard deviations above the mean) background 
activities for gross alphalbeta activities of 17.4 and 25.4 picocuries per gram (pCi/g), 
respectively, are based upon values derived from a gross alphalbeta soil sampling study 
conducted in November 1990 by the NMED in which soil samples were collected from 40 
locations throughout the state. This is the most comprehensive study known to attempt to 
detennine maximum background gross alpha and beta values in soil throughout the state. 
These background values were used in the DSS SARs to give the detected gross alphalbeta 
values meaning relative to background activities, instead of presenting the values without 
comparison. The language in future reports will be modified to remove the implication of 
official approval of the background values by the NMED. 

3. Each drain and septic system report must include the date tbat t.be septic system 
was abandoned or otberwise inactivated and the date that the septic tank was 
pumped out and backfilled. If a tank bas not been emptied and backfilled, state the 
date that these activities will occur. 
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Response: The dates by which most of the septic systems in SNLINM Technical Area (TA)
III and the Coyote Test Field (CTF) areas were "removed from service" are based upon two 
memos written by Mr. Joe Jones (SNLINM), dated June 21, 1991, and July 26,1993. In 
future SARs and RSI responses, for non-TA-ill and CTF sites not listed in the Jones memos, 
additional research will be conducted as needed to determine the year in which a system was 
abandoned. Also, see the response to Specific Comment #7 below for additional historical 
information on the Building 803 seepage pit (DSS Site 1052), one of the sites included in 
DSS Round 7. 

All known SNLINM abandoned septic tanks were inspected in 2004 to determine if they were 
empty and ready to backfill, or if they contained effluent. Six tanks were found to still 
contain effluent. As a result, waste characterization samples were collected from these tanks 
in July 2004 and January 2005. SNLINM plans to remove the waste in these six tanks and 
dispose of it according to SNLINM policy in the spring of2005, Once the waste has been 
removed, all of the remaining abandoned SNLINM septic tanks and seepage pits will be 
backfilled in place with clean soil by mid-2005. It is anticipated that this backfilling work 
will commence in approximately mid-May 2005, and will be completed in approximately two 
months. 

As of March 2005, there remain five SNLINM-owned septic systems that are still in use. 
These include: 

• Building 6020 septic system, 6000 Igloo area 
". Building 6030 septic system, 6000 Igloo area 
• Building 8895/MO-IOO septic system, TA-I 
• MO-14IMO-15 septic system, TA-I 
• Robotic Vehicle Range septic system, east ofTA-IT 

There are no current plans to close out these active septic systems, and the tanks will be 
periodically pumped out as required. 

4. Final decisions on the subject reports can not be made until the Quality Control and 
Gamma Spectrometry Reports addressed in NMED's January 14, 2005, Request for 
Supplemental Information have been received and approved by the NMED. 

Response: SNLINM recognizes that final decisions for the proposals for Corrective Action 
Complete (CAC) for the DSS project sites cannot be made until the above-referenced report 
is completed. Work on this report is ongoing, and it is anticipated that it will be completed 
and delivered to the NMED by April 14, 2005, Within the required 90-day time frame 
specified in the applicable Request for Supplemental Information letter. 
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SPECIFIC COMMENTS 

5. Site 1087: Building 6743 Seepage Pit: 
The report states that the seepage pit at Site 1087 will be backfilled in late 2004 or 
early 2005, when all inflow plumbing will be disconnected. State whether the 
seepage pit has been backfilled and the date of this activity. 

Response: The seepage pit at this site has not yet been backfilled. SNLINM plans to 
backfill this seepage pit, and disconnect the piping from the Building 6743 floor drains to 
the seepage pit, in mid-2005. 

6. Site 1Q90: Building 6721 Septic System: 
The NMED does not believe that this site meets residential risk goals, as there are no 
data supporting an assertion that various semi-volatile organic compounds driving 
the risk assessment originate from drain field piping. Industrial land use controls 
will be required for Site 1090. Also, state the detection limits for all samples 
analyzed for Pyrene that have J-codedvalues in Table 3.4.2-3. 

Response: SNLINM believes that the most likely source of semivolatile organic 
compounds (SVOCs) detected in the shallow interval soil samples collected at this site 
are fragments of the disintegrated bituminous drainfield pipe. If this is the case, the 
source of the SVOC contamination (piping) still remains at the site, and SNUNM accepts 
that the site will be designated Corrective Action Complete with Controls. 

As shown on Table 3.4.2-4 of the DSS Site 1090 SAR (the SVOC analytical method 
detection limit [MDL] table), the MDL for pyrene is 16.7 micrograms per kilogram 
(Ilglkg). The detections of pyrene on Table 3.4.2-3 (the SVOC data summary table) are 
estimated values that were J-coded during the data validation review process. 

7. Site 1052: Building 803 Seepage Pit: 
Provide the dates when the drainline was disconnected, the seepage pit was 
abandoned in place, and the discharges were routed to the City of Albuquerque 
sanitary sewer system. 

It is not credible that SNL could not find any operational history for Site 1052. 
NMED currently has offices in Building 803 and at least some of the past uses of this 
building are known. Provide a description of the known historical operations at this 
site. 
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Response: The exact date that the Building S03 seepage pit was abandoned was unknown 
when the Site 1052 SAR was written in December 2004. However, a report titled "Storm 
Drain System Cross Connect Project" report produced by an SNLINM Facilities 
Engineering group in August 1995 has since been located. This project was performed to 
investigate the storm and sanitary sewer line drain piping at SNLlNM, and to identify and 
correct any unauthorized cross connections (from the sanitary sewer system to the storm 
drain). Most of this work was done at TA-I facilities, and details, including test results 
for Building S03, are presented in the report. Specifically, the report states that an 
inspection of the Building S03 sanitary and storm drain systems was conducted on 
September 16, 1992, and included dye testing and inspections of interior drains. Part of 
the evaluation process included the introduction of fluorescent dye into various inspection 
ports (sinks, toilets, floor drains, etc.) in the building and observation for the presence of 
the dye at various downstream discharge points, to determine if there was a connection. 

SNLINM Facilities Engineering drawings show that a floor drain in the northwest part of 
Building S03 was connected to the seepage pit on the west side of the building. As part 
of the September 1992 inspection, it was determined that seepage pit floor drain was 
filled with concrete. The seepage pit was inspected after completion of the building dye 
testing, and no dye was observed to have entered the seepage pit. It was therefore 
concluded that the BuildingS03 seepage pit had been abandoned at sometime prior to 
September 16, 1992. 

What is meant by the statement "because operational records were not available" (which 
appears in Section 2.2.2 of the DSS Site 1052 SAR) is that SNLlNM has, for the most 
part, not determined specifics on activities at this or any other DSS AOC site. It was 
recognized early in the DSS site investigation process that it would be very difficult, if 
not impossible to determine with a high degree of certainty complete site histories, and 
the types and quantities of COCs that mayor may not have been discharged to the 
environment. Therefore, during the negotiation process being conducted with the NMED 
to determine a technical and decision-making approach to complete environmental 
investigations at the DSS sites, it was concluded that the most definitive way to determine 
if COCs are present at the sites would be to collect the same comprehensive set of 
characterization samples at each site. The "standard suite" of analyses was specified in 
the SAP, and included VOCs, SVOCs, polychlorinated biphenyls (PCBs), total cyanide, 
high explosive (HE) compounds, the eight Resource Conservation and Recovery Act 
(RCRA) metals, hexavalent chromium, radionuclides by gamma spectroscopy, and gross 
alphalbeta activity. 

S. Site 276: Former Building 829 X Silver Recovery Sump: 
The relationship between the silver sump and the sewer line on the east side of 
Building 829X is unclear. State whether there is any relationship between these two 
systems and whether the sewer line is part of SWMU 276. 
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Low levels ofVOCs, SVOCs, and radionuclides were detected in the soil samples 
collected in 1994 along the sewer line. Describe any remedial activities that were 
conducted after the collection of these soil samples and whether the sewer line was 
removed. Data from the samples collected along the sewer line may need to be 
included in a revised risk assessment for the site. 

Response: There is no known direct relationship or connection between the silver 
recovery sump (on the southwest side of the former Building 829X), and the sewer line 
on the east side of the building. SWMU '2.76 includes only the silver recovery sump, and 
does not include the sewer line. Portions of the August 1995 "C-ontamination Assessment 
Report for Soil Sampling at Building 829X" were included as Annex A of the SMWU 
276 SAR for completeness, because it presents analytical results for samples collected 
from beneath the silver recovery sump, as well as other areas around Building 829X. 
Because the sewer line is not part of SWMU 276, the data from the samples collected 
along the sewer line is not relevant to the risk assessment for the site. 

Available information (SNLlNM Facilities Engineering drawings and computer-aided 
design (CAD) system maps of sewer lines in TA-I) indicates that the portion of the sewer 
line in question was removed as part of the demolition activities for this and other nearby 
buildings. The area of the former Building 829X, and the sewer line and silver recovery 
sump are now covered by an asphalt parking lot 

9. Site 1004: Building 6969 Septic System: 
This is an active site. The report does not state whether current operations comply 
with the applicable laws and regulations nor whether there are any institutional or 
other controls that will prevent the discharge of possible contaminants into the 
system in the future. Clarify how the current operations at Site 1004 are protective 
of the environment. 

The risk assessment report for Site 1004 states that the analytical data adequately 
characterize the rate of contaminant migration up to the date of sampling in 
September 2002. State if there are any changes in the volumes or types of 
discharges to this system that may affect the rate of contaminant migration. 
Industrial land use controls may be required for Site 1004. 

Response: 
In the "Summary" Section 2.1 of the DSS Site 1004 SAR, the final sentence in the first 
paragraph states that "Current operations at the site are conducted in accordance with 
applicable laws and regulations that are protective of the environment." 
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, 

SNLINM has a septic system monitoring program that was established to sample all 
active septic tank systems at SNLINM. The purpose ofthe program was to show that no 
contaminated material will be sent to the City of Albuquerque publically-owned treatment 
works (POTW) when tanks are pumped, and that no effluent contained within the tanks 
will contaminate the soil column. SNLINM maintains five active septic tank systems in 
remote areas on KAFB that are not connected to the sanitary sewer system. These 
systems are used only for domestic sanitary sewage collection. Since these systems 
receive only domestic sewage and no industrial discharges, they do not require sampling 
prior to pumping and discharge to the public sewer system. However, since 1992 as a 
Best Management Practice (BMP), SNLINM periodically sampies these active systems 
prior to pumping and discharge by-a certified pumping service. Environmental· 
monitoring samples are also periodically collected from the KAFB sanitary sewer system 
at monitoring stations to verify and demonstrate that contaminants in waste streams 
exiting the facility do not exceed applicable wastewater discharge standards. 

The SNLINM Environment, Safety, and Health (ES&H) Manual describes numerous 
policies and procedures that are in place to ensure that operations at the site are conducted 
in a manner that are protective of the environment. SNLINM department managers are 
directly responsible for ensuring that department activities are conducted in an 
environmentally responsible manner, and that department personnel are properly trained 
and educated about hazardous waste management practices. Also, annual audits and 
inspections are conducted at SNLlNM by NMED regulators to determine if the facility is 
in compliance with all pertinent environmental regulations. 

Mr. Dan Puetz, the Robotics Vehicle Range facility representative, was contacted on 
March 4,2005, and he stated that 16 to 18 permanent staff have typically worked at the 
facility, but that number has recently increased to approximately 35 personnel, and it 
could increase again to as many as 50 people approximately one year from now. The 
septic system at this remote facility currently receives only effluent from restrooms, and 
while the volume of effluent discharged to the system will increase in the future due to 
staff increases at the facility, the nature of the discharges will not change. 
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National NUClear ~e{,;u, IlY MU.IIIl ... "' ........... . 

Sandia Site Office 
P.o. Box 5400 

Albuquerque, New Mexico 87185-5400 

APR i_. 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report. and copies of gamma 
speCtroscopy analytical results for the entire Drain and Septic Systems (DSS) project, · 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, · 
1035, 1036, 1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA 10 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, 

~\Jv~ 
Patty Wagner 
Manager 
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Mr. J. Be.arzi (2) 

cc wI enclosure: 
W . Moats, NMED-HWB (via Certified Mail) 
l. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, DOE~NMED-OB 

cc w/o enclosure: 
D. Pepe, NMED-OB 
J. Estrada, NNSA/SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 

. D. Stockham, SNL, MS 1087 
~SNL,MS1087 
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 National LaboratorieslNew 
Mexico (SNLINM) Environmental Restoration (ER) project is providing a complete set 
oflaboratory analytical quality control (QC) documentation for approximately 1,200 soil 
and associated field blank and duplicate samples collected at the SNLINM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

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

Binders 2 through 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL). Binders 2 through 6 include general narratives which 
address condition on receipt at the laboratory, and sample 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 
ARlCOC number, an individual cross reference summary sheet is provided. 
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Site Name 

NOTE: Multiple batc~ numbels are listed for reanalysis and 
RCRA metats for the lep run and the mercury CVAA run. 

" DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

54 of 58 

.. 
1_ B, AT-.C_H •. _#_ • . II 
~ .... "' ...... ~.. 1 

4/11/2005 
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NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals tor the ICP run and the mercuoy CVAA run. 
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DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ER Sample ID Sample # 

550158 

~ 

BATCH # 

1206591 ·· 
i206731 
j206731 
1207083 
1207083 
1207514 

.. i207514 

)206907.207430 ·-

4111/2005 
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• • GEL QC CROSS REFERENCE COC 605783 

SAMPLE 
Site # Site Name SAMPLE# F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH # 

1105 Bldg. 6596 OW 060046 001 6596/1105-0W1-BH1-10-5 26-SEP-02 SOIL VOA-8260 I,UfU!M 

1105 Bldg. 6596 OW 060046 002 6596/1105-0W1-BH1-10-S 26-SEP-02 SOIL BNA-8270 206457 

1105 Bldg. 6596 OW 060046 002 6596/1105-0W1-BH1-10-S 26-SEP-02 SOIL Cr+6 207514 

1105 Bldg. 6596 OW 060046 002 6596/11 05-0W1-BH 1-1 O-S 26-SEP-02 SOIL GROSS-AlB 206591 

1105 Bldg. 6596 OW 060046 002 6596/1105-0W1-BH1-10-S 26-5EP-02 SOIL HE-8330 206554 

1105 Bldg. 6596 OW 060046 002 6596/1105-0W1-BH1-10-S 26-5EP-02 SOIL PCB-8082 206282 

1105 Bldg. 6596 OW 060046 002 6596/11 05-0W1-BH 1-1 O-S 26-SEP-02 SOIL RCRAMETALS 206907,207430 

1105 Bldg. 6596 OW 060046 002 6596/1105-0W1-BH1-10-S 26-SEP-02 SOIL TOTAL-CN 206731 

1105 Bldg. 6596 OW 060047 001 6596/1105-0W1-BH1-15-S 26-SEP-02 SOIL VOA-8260 207083 

1105 Bldg. 6596 OW 060047 002 6596/1105-0W1-BH1-15-S 26-SEP-02 SOIL BNA-S270 206457 

1105 Bldg. 6596 OW 060047 002 6596/1105-0W1-BH1-15-S 26-SEP-02 SOIL Cr+6 207514 

1105 Bldg. 6596 OW . 060047 002 6596/1105-0W1-BH1-15-S 26-SEP-02 SOIL GROSS-AlB 206591 

1105 Bldg. 6596 OW 060047 002 6596/1105-0W1-BH1-15-S 26-SEP-02 SOIL HE-8330 206554 

1105 Bldg. 6596 OW 060047 002 6596/11 05-0W1-BH 1-15-5 26-SEP-02 SOIL PCB-S082 206282 

1105 Bldg. 6596 OW 060047 002 6596/11 05-0W1-BH 1-15-S 26-SEP-02 SOIL RCRAMETALS 206907,207430 

1105 Bldg. 6596 OW 060047 002 6596/1105-0W1-BH1-15-S 26-SEP-02 SOIL TOTAL-CN 206731 

1105 Bldg. 6596 OW 060048 001 6596/11 05-0W1-BH1-1 O-OU 26-5EP-02 SOIL VOA-8260 2070S3 

1105 Bldg. 6596 OW 060049 001 6596/1105-0W1-BH1-10-0U 26-SEP-02 SOIL BNA-S270 206457 

1105 Bldg. 6596 OW 060049 001 6596/11 05-0W1-BH1-1 O-OU 26-SEP-02 SOIL Cr+6 207514 

1105 Bldg. 6596 OW 060049 001 6596/11 05-0W1-BH1-1 O-OU 26-5EP-02 SOIL GROSS-AlB 206591 

1105 Bldg. 6596 OW 060049 001 659611105-0W1-BH1-10-0U 26-SEP-02 SOIL HE-8330 206554 

1105 Bldg. 6596 OW 060049 001 6596/11 05-0W1-BH 1-1 O-OU 26-5EP-02 SOIL PCB-8082 206282 

1105 Bldg. 6596 OW 060049 001 6596/1105-0W1-BH1-10-0U 26-SEP-02 SOIL RCRAMETALS 206907,207430 
1105 Bldg. 6596 OW 060049 001 6596/11 05-0W1-BH1-1 O-OU 26-5EP-02 SOIL TOTAL-CN 206731 

1113 Bldg. 6597 OW 060050 001 6597/1113-0W1-BH1-5-5 26-SEP-02 SOIL VOA-8260 207083 

1113 Bldg. 6597 OW 060050 002 659711113-0W1-BH1-5-5 26-5EP-02 SOIL BNA-8270 206457 

1113 Bldg. 6597 OW 060050 002 6597/1113-0W1-BH1-5-5 26-SEP-02 SOIL Cr+6 207514 

1113 Bldg. 6597 OW 060050 002 8597/1113-0W1-BH1-5-5 26-5EP-02 SOIL GROSS-AlB 206591 

1113 Bldg. 6597 OW 060050 002 6597/1113-0W1-BH1-5-5 26-5EP-02 SOIL HE-8330 206554 

SDG68288A 



• • GEL QC CROSS REFERENCE COC605783 

SAMPLE 
Site # Site Name SAMPLE# F# DISP ER_SAMP _LOC DATE . MATRIX LAB TEST BATCH # 

1113 Bldg. 6597 OW 060050 002 6597/1113-0W1-BH1-5-S 26-SEP-02 SOIL PCB-8082 206282 

1113 Bldg. 6597 OW 060050 002 6597/1113-0W1-BH1-5-S 26-SEP-02 SOIL RCRAMETALS 206907,207430 

1113 Bldg. 6597 OW 060050 002 6597/1113-0W1-BH1-5-S 26-SEP-02 SOIL TOTAL-CN 206731 

1113 Bldg. 6597 OW 060051 001 6597/1113-0W1-BH1-10-S 26-SEP-02 SOIL VOA-8260 207083 

1113 Bldg. 6597 OW 060051 002 6597/1113-0W1-BH1-10-S 26-SEP-02 SOIL BNA-8270 206457 

1113 Bldg. 6597 OW 060051 002 6597/1113-0W1-BH1-10-S 26-SEP-02 SOIL Cr+6 207514 

1113 Bldg. 6597 OW 060051 002 6597/1113-0W1-BH1-10-S 26-SEP-02 SOIL GROSS-AlB 206591 

1113 Bldg. 6597 OW 060051 002 6597/1113-0W1-BH1-1O-S · 26-SEP-02 SOIL HE-8330 206554 

1113 Bldg. 6597 OW 060051 002 6597/1113-0W1-BH1-10-S 26-SEP-02 SOIL PCB-8082 206282 

1113 Bldg. 6597 OW 060051 002 6597/1113-0W1-BH1-10.,s 26-SEP-02 SOIL RCRAMETALS 206907,207430 I 

1113 Bldg. 6597 OW 060051 002 6597/1113-0W1-BH1-10-S 26-SEP-02 SOIL TOTAL-CN 206731 I 

1073 Bldg. 6580 SP 060052 001 6580/1037 -SP1-BH 1-5-S 26-SEP-02 · SOIL VOA-8260 207083 

1073 Bldg. 6580 SP 060052 002 6580/1037-SP1-BH1-5-S 26-SEP-02 SOIL BNA-8270 206457 

1073 Bldg. 6580 SP 060052 002 6580/1037 -SP1-BH1-5-S 26-SEP-02 SOIL Cr+6 207514 

1073 Bldg. 6580 SP 060052 002 6580/1037-SP1-BH1-5-S 26-SEP-02 SOIL GROSS-AlB 206591 

1073 Bldg. 6580 SP 060052 002 6580/1037-SP1"BH1-5-S 26-SEP-02 SOIL HE-8330 206554 

1073 Bldg. 6580 SP 060052 002 6580/1037 -SP1-BH1-5-S 26-SEP-02 SOIL PCB-8082 206282 
1073 Bldg. 6580 SP 060052 002 6580/1037 -SP1-BH 1-5-S 26-SEP-02 SOIL RCRAMETALS 206907;207430 

1073 Bldg. 6580 SP 060052 002 6580/1037 -SP1-BH 1-5-S 26-SEP-02 SOIL TOTAL-CN 206731 

1073 Bldg. 6580 SP 060053 001 6580/1037-SP1-BH1-1O-S 26-SEP-02 SOIL VOA-8260 207083 
1073 Bldg. 6580 SP 060053 002 6580/1037-SP1-BH1-10-S 26-SEP-02 SOIL BNA-8270 206457 
1073 Bldg. 6580 SP 060053 002 6580/1 037 -SP1-BH1-10-S 26-SEP-02 SOIL Cr+6 207514 
1073 Bldg. 6580 SP 060053 002 6580/1037-SP1-BH1-10-S 26-SEP-02 SOIL GROSS-AlB 206591 
1073 Bldg. 6580 SP 060053 002 6580/1037-SP1-BH1-10-S 26-SEP-02 SOIL HE-8330 206554 
1073 Bldg. 6580 SP 060053 002 6580/1037-SP1-BH1-10-S 26-SEP-02 SOIL PCB-8082 206282 
1073 Bldg. 6580 SP 060053 002 658011037-SP1-BH1-10-S 2S-SEP-02 SOIL RCRAMETALS 206907,207430 
1073 Bldg. 6580 SP 060053 002 6580/1037-SP1-BH1-10-S 2S-SEP-02 SOIL TOTAL-CN 206731 
1073 Bldg. 6580 SP 060054 001 6580/1037-SP1-TB 26-SEP-02 AQUEOUS VOA-8260 207726 

------

SDG68288A 
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RPSD QC CROSS REFERENCE 

ISite# site Name SAMPlE# F# ERSAMPlEID 

1105 Bldg. 6596 OW 060046 003 6596/1105-0W1-BH1-10-S 
1105 Bldg. 6596 OW 060047 003 659611105-0W1-BH1-15-S 
1113 Bldg. 6597 OW 060050 003 6597/1113-0W1-BH1-5-S 
1113 Bldg. 6597 OW 060051 003 6597/1113-0W1-BH1-10-S . 
1073 Bldg. 6580 SP 060252 003 6580/1 037-SP1-BH 1-5-S 
1073 Bldg. 6580 SP 060053 . 003 6580/1037-SP1-BH1-10-S 
1098 TAV Plenum Rm. SPs 060055 003 STACK S. PIT/1098-SP1-BH1-10-S 
1098 TAV Plenum Rm. SPS 060056 003 STACK S. PIT/1098-SP1-BH1-15-S 
1112 Bldg._ 65Jro Sump ow 060057 003 6590/1112-SP1-BH1-15-S 
1112 Bldg. 6590 SumpDW 060058 . 003 6590/1112-SP1-BH1-20-S . 
1104 Bldg. 6595 SP 060059 003 659511104-SP1-BH1-11-S 
1104 Bldg. 6595 SP 060060 003 659511104-SP1-BH1-16-S 
11~ Bldg. 6596 ow 1001 65~1105-0W1-BHl-10-0U 

SAMPLE DATE MATRIX 
26-SEP"()2 SOIL 
26-SEP"()2 SOiL 
26-SEP"()2 SOIL 
26-SEP-02 SOIL 
26-SEP"()2 SOIL 
26-SEP"()2 SOIL 
02-OCT"()2 SOIL 
O2-OCT-02 SOil 
11-OCT"()2 SOil 
11-OCT"()2 SOIL 
I01.ocT-02 SoiL 
01-OCT-02 SOIL 
25-SEP-02 SOil 

COC805790 
BATCH NO. 201445 

LAB TEST 

GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
IGAMMASPEC 
IGAMMASPEC 
IGAMMASPEC 
GAMMA SPEC 
GAMMASPEG 

.SPEG 



C
O

C
 6005783



• 
RECORDS CENTEP-/ 

OR'GINAL COpy 

CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC-60S783 

SDG#68288A 
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Case No. 7223.02.03.02 

October 31, 2002 

Laboratory Identifialtion: 

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 

Telepbone Number: 

(843) 556-8171 

Summary: 

Sample receipt 

Sandia collected twenty-two soil samples and eleven aqueous samples on 
September 26, October 1, 2. and 3,2002. The samples anived at General Engineering 
Laboratories, Inc .• (GEL) Charleston, South Carolina on October 4, 2002, for 
environmental analyses. Cooler clearance (screening, temperature check, etc.) was done 
upon login. The coolers arrived without any visible signs of tampering and with custody 
seals intact. The samples were delivered with chain of custody documentation and 
signatures. The temperature of the samples was 2.0°C, as measured from the temperature 
control bottles. 

The trip blank with sample ID 060054-001 was analyzed one day out of holding for 
Volatiles. Detat Is wi n be discussed further in the technical case narrati ve and client was 
notified. The cyanide batch fOT sample ID 060078-005 had a matrix spike tbat failed 
GEL's SPC limits as well as contract limits at 68.6% (OUT low end is 72.2%). The sample 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712. Charleston, SC 29417.2040 Savage Road. 29407 

(843) 556-8171. Fax (843) 766-1178 -
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and duplicate were non-detect and the LCS passed at 99.4%. The sampJe was out of 
holding. Client was notified and instructed GEL to qualify, narrate, and report the data. 

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

The samples were received and collected as listed in the table be1ow: 

ARCOC SDm #Of samples Collection Date 
605783 68288A 15 09/26102 
605784 68288B 18 10/01102,10/02/02, 

10103/02 

The laboratory received the following samples: 

Laboratory ID 
ARCOC-605783: 

68288001 
68288002 
68288003 
68288004 
68288005 
68288006 
68288007 
68288012 
68288013 
68288014 
68288015 
68288016 
68288017 
682~8018 
68295001 

ARCOC-60S784: 

68288008 
68288009 
68288010 
68288011 
68288019 
68288020 
68288021 
68288022 
68295002 
68295003 
68295004 
68295005 

Description 

060046-001 
060047-001 
060048-001 
060050-001 
060051-001 
060052-001 
060053-001 
060046-002 
060047-002 
060049-001 
060050-002 
060051-002 
060052-002 
060053-002 
060054-001 

060055-001 
050056-001 
060059-001 
060060-001 
060055-002 
060056-002 
060059-002 
060060-002 

. 060061-001 
.060078-001 
060079-001 
060078-002 

GENERAL ENGINEERING LABORATORIES 
POBox 30712. Charleston, SC 29417. 2040 Savage Road. 29407 

(843) 556-8171. Fax (843) 766-1178 -

Date Rec'd by Lab 
10104102 
10l04I02 

:3 



• 
68295006 
68295007 
68295008 
68295009 
68295010 
68295011 

Case Narrative 

0600'18-003 
060078-004 
060078-005 
060078-006 
060078-007 
060078-008 

Sample analyses were conducted using methodology as outlined in General 
. Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or 

administrative problems during analysis. data review. and reduction are contained in the 
analytical case narratives in the enclosed data package. 

Internal Chain of Custody: 

Custody was maintained for the samples. 

Data Package: 

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

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

~~~. 
Project Man~ )~'~f 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712. Charleston, SC 29417.2040 Savage Road. 29407 

(843) 556-8171. Fax (843) 766-1178 -
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GClMS Volatile Organics 
Sandia National Labs (SNLS) - -

S])O#68288 

'- -

MethodtAMhr!jllnfotmRtjon 

__ Proced~ 

Amlytiail Method: 

Prep Methott: 

Vo1atlle Organic Compounds (yOC) by Gas Chrooiatograpb/Mass Spectromi,ter 

-SW846 8260A 

-SW846 5030A 

- AnaJytical BatCh Number: - - 207083 

-Prep Batch NUmber: -207082 

S'1Dn'p ApJdnjs 

The following c1~ and quallty control sainples were analyzed to complete this sample delIVery gmuplwork OIlier 
miDg the methods refereaced in the Analysis Information secdon: - -

Sample])) Clioat ])) 

68288001 _060046-001 

68288002 060047-001 -

68288003 060048-001 

68288004 060050-001 

68288005 060051-001 

6828Bi106 060052-001 -" 

- 68288007 060053-001 -

68288008 060055-00-1 

68288009 050056-001 

68288iJI0 06005~1 

68288011 060060-001 

12003H571 VBLKOI (Blank) 

- SDGt 68288 -VOA 

Page~of4 -
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, . 
12011314572 

1201131m~ . 

vBU{OlLCS (Laboratory Control Sampie) 

. 060046-001MS (Matrix Spike) 
, ' 

. 12011313719 , .060046-001MSD (Matrix sPIke Duplicate) 
. .:. . . . . . 

PreparationlAnalyticai Method Verifica!iOA . 

SOP Refemu:e .' '. . '. ' 
Procedure for preparation, analysis and reporting of analytical data are controlled by General EngineeriDg . . , 
Laboratories, loc. as Standard Operating Procedure (SOP). The data .discussed in this narratiw has been analyzed in 
accordaitce With GL-OA-E-026 REV.S. " . , 

, NiWOA Infnrm'PoB . 
Due to software IimitatiOn5; an the dat8 mes comprising the initial calibration curve may not be listed Oft the iDitial 
calibration summary form. All caUbration m~ are listed in the caUbf!ltion bistOl)' report.in the ·Standard Data" 
sedion. ' 

Initial Calibraticm 
. AD the initial calibration reqmem,enls were met. 

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

, . . . . 

OuiIitv Control (QC) Information . 

Surrogate Recoveries ' 
The surrogate recoveries, in the foBowing sampJes, were abow the acceptaDce limits: . 
68288004 060050-001 Bromotluorobenzene 
68288005. 060051-001 BioowOuorobenzene and Toluene-d8 
68288010 060059-00 1 BromofluorobenzeDCl ' . 
68288011 060060-00 1 Bromotluorobenzene and ToJuene-d8 

Low respome of the associated, internal standard, 1,4-dicb10r0~zene. resuited in the ~ed high recoveries of the 
. surrogate standards. bromofluorobenzene. The high ~ oftoluene-d8. was due to the IQw reSponse of the '. 
internal standard. chlorobenze'!e-dS; The samples were reanalyzed and high recoveries were Confirmed indicating 
matrix effect. . . 

Blank Acceptaneo . 
Taigel anaIytes were not detected above the tep9rting·1imIt In the blank. 

LCS Recovery -8taicmeat , 
All the required analyte recoveries in the laboratory control sample well! within the acceptance limits . 

. QC Smple Deagnation . 
The following sample was designated for IIIlIttix sp~ke analysi;:': ' 
68288001 060046-001 

MS R.eecwety StatemeIIt 
Alilhe required matrix spike recoYeries were wilhin the acceptance Umits. 
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, MSD RecoVIIl,Y stateuient 
, All the required matrix spike duplicate recOveries were within the ,acceptanc:e Umits. 

". MSIMSD RPD stateDmt .. . . '. . . 
, The relative perceut dlft'erences (RPD) ~ the matrix spike and matrix spike duplicate ~ were within 

the accep~ limits. ' 

Iiltcmal Stanc1arcl (1 STD) A~cc " , 
In the' followlngsamples.lnterna1 standard responses were ou1Side the required acceptafice aiterIa. 
68288004 '06005fJ-OO I 1 ,4-Dichlorobe~e-d4 ' 
68288005 ' (J60051-oo1 1,4-Dich/orobenzene-d4 and Chlorobenzene.d5 
68288010 060059-00 I, 1.4-Dich1orobenzcne-d4 

,68288011 060046-001 'l,4-D;chlorobenzenc~ 

The low response of the iDlema1 S1andlints resulled In biased bigb recovft.les of the'~ targellinaJytes and , 
, surrogate standards. Sample reanalysis confirmed the low response of the lDterp8J slalldards iDdicatlng matrix effect. 

Holding time sPecific&tions " , 
'All the samples were prepared audlor analyzed within the required holding time period. , 

sample Preservation aacl Integrity 
, All samples met the sample preservation and integrity requirements. 

PrCpllI8tion/ADalytica1 Method Verificatioa 
All procedures were peri'~ as stated in the SOP. 

Sample Diktions , ' 
The samples In ibis sample delivery grouplworlt ordei did not require dilutioos. 

'Sa,mple :Ro-prepfIle..anal)'l!is , 
Re-aoalyses were not required for samples In Ibis sample group/work order. 

Mjpllp'i9P'Wwmetjpp .. 

Nonconfomumcc (NCR.) Docuncniation , , 
A nonconformance report was not required for this sample delivery groupIwork o!ller: 

" Manual Integrations ", ' " " ' " ',:" 
, Data rues associated with the initial calibration. tontiJiuing' calibration check. 3mt'samples did not require IDIIIIWII 

iDlegralioJJs. ' ' , 

Additional Comments , 
The following package was gener.lted using an elecininic data processing program referred to as "virtual ' 
packaging". In au effort to Increase quali1;y and efficiency. the laboratory is developing syst_ to eventually 
generate all ~ packages eIectIonlca1ly. The following change from ·~tiooal" packages sImuId be noted: ~, 

AnalystIpeer reviewer i:JiItlah 8nd dales are not present !)II the electronic data ~ presently.:,aD initials and dates' .. 
are on the origloal raw data. These bard copies are tempor.uy stored in the labor.ltory. An e1ectl'!Jll1c, signature page 
inserted after the case, nanative nf each electronic package will indicate ,the analyst. reviewer. and ~ specialist : , 
names associated with the gener.ltion of the data package. The data valldator will always slgn and date the case ' 

SDGf 68288 -VOA 
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narrative. Data that are not gene'rated elec1ronically. and such as baud :written Pages. wii.-be scanned and iDserted 
into the electionJ.c pa~.' , ::' ",'. . ' , , 

Syetem COnfiguration ,. 
ne laboratoQ' utilizes the following GClMS ~guralions: 

Chromatogiaphic Columna : 
Chromatographic sep;mttion ofvolalile components is accomplished through analysis On one oflhe following 
columns~ . . ' . . '. . . 

ColwimID 

, J&Wl 

. j&WZ' 

• Cobuxm Description .. 

DB-624. 60m J: O.2~mm. UQIIl 
, .' 

DB-624, 75m x O.53uu:n. 3.Oum 

lnatnI ment Ccmfiguration. • 
Instnunent systems are refeniDCe in the raw data and individual fOrm headers by the, InstriuneJit ID designations 
~mw. . , 

Instrument lD Syltem Configuiation 
. \ 

'Chromatographic Column. f. &; T Tl'IIJI 
, 

VOAI . . HP689OIHJ>~13 j&Wl . TrapC' . 
.': 

VOAZ HP689OIHP5973 J&Wl .. TrapC 
.' 

VOA4 HP589OIHP5972 j&Wl TrapK 
, .. -

VOAS HP589IIIH:Ps972 j&Wl TrapC 

YOA7 HP589OIHP597Z • J&WZ , . TrapK 

·YOAS HP6sootHP5973 j&Wl TrapK 

VOA9 ' . HP$t9O/HP5973 J&Wl' Trap~ 

~ertification Statemsmt 

Where the aniJytlcal method has ~ perl'orlned under NELAP certifieation, the analysis has met all of the 
requirements of the NELAC standard unless otherwise noted in the anaJytlcaJ case narrative. 

" t: . . 
; . 

RevieWValidation .; . 

. GEL requires all analytical data to ~ ~~ by a~fied data vilidator. In addition, all data dlisignated fcit CLI" ' 
or CLP-like packaging will receive a third level validation \'P0n completion of the data package; 

• j" ... 

. The followng data validator verifie'd the infon;nation presented in ,thii cue'Dartative; 

~evie~:' (1. \,.t,.~' .. "·~:.]b-2(·~ ; 

i . 
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ClIeat. SUldiaNatta\.J~. 
MS-0156 . 
,.o.)IoE !1880 
AlbaqIlCl'qlle, Nc.W Mako 

~ l'uaIIaM. ..... 

WIidIrim ~ 

~ " -NOM .a......J. Qul OC---U..u.RJ'J)'lI> RECIJIo H·... AUt DUe '11me ----:---'-- -'. -. -..,...---"'="""'''''-'-><=-'-----'''=--.==---=''-=--''==-.,--"''==-''-''==---=-=''--''=-
ValllliJc-GCIMS , ...... 
BIIcb ~ 

QCUII03im,·. LCS 
1,I-DicbIonIeIhylAa . 

'-
oilo.:.obt:iu.cI~ 
Tom-·. 
~leae; 

: "*IIromoIIIIorobec:ae ... ~ 
**Ta18ea6-d8 

, QCi2IIO)I4S12' LCS 
l,l-DidlloroelbyleDo 
~ 
0II0r0beazse . 
ToI_ 
Tt\cIIIoradhyIeae 

~
. ··B~· ,. .. ~. 

"TOhicDe-ds . '.' 
. . . QCI2OII313114 MB 

l;l.l-TricJJIoctN:cha 

" 

1.1,2.2-~ 
L,I,2-~' 
.1,1-~· 

l,l-DicIIIon!dIIyIae 
1,2-~ c' 

.1.2-~ 
,208_ 
:: 2-1ic:uRoae 
.' 4-MeIhyl-l1JeDtmme 

AeeImIe 
's
~ 
Bromot..m 
BI~ 
Cartloa iiisaifide 
~ IdnCblcIrid& 
.~. 

~. 
OJIoollillln '. 
.~ 

~ 
~" 

~ c1!IoriIIe . 

~ ; . 

'. , 

'. 

50.0 
30.0 
so.O 
50.0 
50.0 
so.O 

. so.O 
so.o 
so.o 
so.o 
SO.o .' 

,So.O 
50.0 
50.0 
50.0 

. 50.0 

U· 
U' 

'U 
:U 
.U 

U 
U 
\I 

...... ·U· 

\J 
.U 

U 
U 

'U' 

V 
U 
U 
U 

'U 
. U' 
U 
U 
U 
U 

. SO.! 
48.8 
52.4 
'53.1 
52.3 ' 

. 63.6 
61.6 
SB.2 

45.4' 
4S.s 
41.2 . 
48.8 . 
47,3' 

62.7 . 
63.2 . 

S7.8 

NO 
NO 
NO 

'. No' 
NO 
NO 
NO 
NO 

.•.... NO· 

ND' 
NO· 
NO 
NO .. 
ND 
No 
NO: 

:'NO 
NO 
NO 

'NO' 
NO 
NO 
NO 
NO 

'. v.eIkI 
uaIki 
uglkg . 
DjJ/k& 

Da/k& 
.uiJkI 
uWJc: 

. IIO'k& 

IIg/k& •. 
1Iw'k1 

. uaIk& 
ua/k8 
up'ka 
uJlq 
aA' 
DIlkS 

5~ 



•. : 
Styra. . 
:T~1cIic : 
T~ 
Trich1croeIbylaie 

·ViJlyl..to 
V"lIlYl c:IJIoriIk . 
XyIoIIeI (tobI) . 

c:is-l.1~loDe 
. cis-l;,3-~. 
_U .. D;dIIoraeIhy_ 

.. :··I!US-Ij.Di~ .. ~ 
. -*IMbromoIIaaramcdI 
*"'TD1ua1e-d8 

QCI200314S1J . MB . 
1.1.1·'lDcIIIorocdIaD 
1.1,u.T~ 
1.1,2-~ 
l.l-Didlb~ 
·1.1-~ 

•

. i,2-D.kh~ .. 
• 1,2-DichbopmpaDe . 
:2~ '. 
:~.' 

4-Medlyl.~"OIIe 

: : 

"-
Beaa:ae 
~ 
Bnimofcrm 
BlW¥>iueIlHne '. 

· CarboD dioIIIIide 
· Carhaa lcInchIoridc 

0I0lUi ............. . 
.' ChkIroeIhaDe 

0IIar0f0rm 
~, 
Dib<ooIochIoiUlDeltiaue 
Elhylbo!meoe : 

McdIy-~ 
· StyIeDe 

· TIIlII'II:IIloro •. 
:ToIacaW .' 

Tric:hbve1hy1ou 
.Vln,l-.le 
'Vlnyl dIloricIe 
Xy\CIIcI' (rqIIJ) 
'cb-l~' 
a,..ls.lli~1cDe 

. ,-: 

',' 
-. '. 

" . 

NOM 

.,0.0 

.so.o 
SOh· 

'. 

. ~ -

'~' . 

QCSUJDmary 
~2Gf4. 

Somp)e QuI .QC UIIUs 1U'D,r. REC,r. J.lg- AUt Date 'll!!!!-

u lUI . IJSIlg 
U NO .qIks 
U. NO u&IkI 
U NO UR 
u NJ:) . 1JIIQ 
11 :ND IIC1k1 
U NO 1Ia/ta 
U . ND II8Itc 
U NO .c/tI 
U NO \J8IkI 
u NO · Q'tc 

63.6 "R 127 (69910-138"') 
64.04 vA 129 . (67910-137"') 
$7.1 IIg/11;, 114 (mr.·13!11r.) 

u NJ:) .1I8iI<a IG'09I02 1S:04-
U NO iqIq. 
U NO UWkI 
U NO uJll<c 
U NO uA 
U ND · ·1IJIkc 
u ND uJlkl 
U NO IJ!/kg 
U NO IIt/k& 
u NO uWkJ 
U NO '''JIkI u NO qIQ 
U NO uaIkI . 
U NO IIJIkI 
u NO .,. 
U NO 'aaIk& 
u . NO uwq 
U. 'NO IIJIkI 
U NO uA' 
U NO .IIA 
u NO q/q 
U' NIl . IIJIkI 
U .NO uA 
U NO UfIkI 
tJ NO· 1IIIks 
tJ lID IJII'kg 
U .NO. · 1I8Ikc 
u NO IIJIkc 
T] NO ugIIcg 
U' NO uN 
U NO ~ 
U NO IIWklI 
U NO uA 

.-'~ 
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OCSt.mmA!2 

WorIrorden 6lI'JII8 , ~lof' 
PIrramIIoe NOM Sgle _"OW 2£, UaitI RPDiI. RECii. -- AJIJst lIMe 'l'IIIa 

VGllliItoGCMS rlilonl. 
, 8111C1l 201lIl3 

IIUlS-l~'" U ND UWkJ' 
_1~leu6 U . ND· ,Jqfq 

··BI~ »0 ' 61.2 uWk8 122 (6ft-138$) .. ~ SO.6 6305 uUkg 127 (~137$) 

*"'folamIe.dS SO.6 57.1 III/ks US (~139'16) 

QCl:lllOl!3711 6&2StCJ01 ps ' 
l,I-DicbIGIoedly1ene SO.o U NI> 40.2 " ugIL ·so (S~l28") IMl9lO2 23:lO , 

,Beazae '" SO.O U ND ' 40.4, IIsIL 81 (53'J&-llB"') .. 
OUoIlObe&uue 50.0 U ND '1.8 , ugIL B4 (S3~116") , 
T~ , SO.O U ND Q.3 u;IL as (~1l3"') 
'IDdIIIIocIIIy IeIIe • so.O U' ND ' 43.5 ugIL ~ (~tl"") .. ~' so.o ' , '60.8 : 62.1 u,cIL '125 (6ft-I38S) 
~~, so.O. '62.1 ({}"1 aWL 125 (""'137$) 
"*T'*-'dS 50.0 '5S.9 ·57.2- ua/L 114 (''''-1391jf,) 

QCJ:iJII313119 'A288OI)l PSD 
,l,l.DichlGooetby_. 50.0 U ND 40.6 'ugIL 1 II (O$-2t'lll) llW!N02 23:41 
'Beazale ' : so.o U NO ~ astL 0 so. (3.17.) 

~ SO.o u. ND ,41.9 , u.g/L 0 B4 ~2.1'Jl,) 

~ SO.O U ND 41.9 ,1I8I'L 1 84 (0.-2511» 
, ,TriChIonIeihylenll 'so.o ,U NO 42..3 uB/L 3 as '(~"''JI,) 

-I:faro:r:::M 

50J)' '60.8 64.0 ' ugIL 12& (6ft-138'J1,) 
1O.o " '62.1 63.6 agIL 127 (C!~137"') 

~' SO.o' , ' 55..9 . 56.9 IIJ/L 114 (67$.139'5) 
'Noles: ': ',' 

RI!R Is caIcoIaIod at the 95'1> corin6tDce level (2.-i;fpa). 
TIlt QaJifien iAlbis IC(ICrt arc IWiDed as fOI)Dws: . 

• Recovcoy G: 'MU'D DOt wilhiu lKo'CepI3DCC IimiIS lIIdIor spike _IIDI ~ ~ the ~ or tilt CII1pIicaIe](PD'1 are DOt applicable WIlen: d, 
, .. , JIIIIiMIs IIIUyIe is a ~ I:ODIpOUIId. " ." " 

B The aulyte was found in the b1_1Illow; \be eft'eCIi¥ll MDJ.. ' 
H' HoIdin;dme ~ e=eded 

1 ,EIljmaCW ~rie, lM,lIIIalyte ~ fell abcWe1be iffeclivc MoL mI bcIow!he ~ PQL, ' 
p " The ~ boi6veen tbe ConrIlJD8lion cobDDo 1IDd!he pinwy coIamn is >4O<M> 
IT ,'lbe ~ Was aoalyze4 for bill. !lOt deIecIcd beIO.", Ibis ~ For Orpuicad lnorpnic ..wytcs Ibo resuh is less 1hm the d'fecIM AU. I 
X , ':1"reI1iqIIiWl evideuco!hlt !lie.....,., Is !lOt ~ Please _ ~ve ~ 6a1bcr iIIf~ . 

X : ~livc ~idence !hat die ouiIl)'JC Is DOl prqcnI. Plc:asoo He aamd'll: Ibr t\inbor inftomaIjQn, 

X 'U~in;~foIraaaima~. ' 

. ;, . 
, , 

, , 

.', 
'0,. 
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OC SUDunary 
·Worlurien 

~ NOM SI!!I!ple Qul QC VIII. RPD'JI, REc1ro IIaD&e Al!bt·--,DIIIe=-:---=Ti=-.... -
NI A iadkmles Jbat &pike recovery JimlIJ do not apply wbeII samp1e COIICCfIIIIIioa .-Is Ip£ -. by a c-r of 4 or mille. . 
"The Rdallve Petceal Ditrereuce (Rl'D) obtained Iiom lIIe SIIlIIpio c1npDcaIe (DUP,) is C1>'lI!uaIaIlIgainst die IIClCqlImCC I:riteria wM!be aam,pIe i5..-1bIlI 

five dmeI (SX) \be _ reqaind deIec:tion \imIl (RL). In r;aos where ei1IIer!be sample or duplicate value ill less dian S"!be RL. a COIIIrDIlimit of -fI- . 
Iloo: 'RL Is used 10 evaIuabo !be DUP _II.· . .' . . . 
For PS, PSD, aIId ~Dn.Tmultl, Iloo: yoU Ilsted IR !be n.eas.um --.1UJl filial ~ 

Where tbe analytical method lias ~ paformed imcl8r NELAP c::erti6c:auoo. tb8 _lis has met all of the 
mquircmmlls of lite NELAC standard UDless qualified 011 the QC SI1Dllll8lY.. . . 

•• 
; ; 

: : 
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. GClMS Volatile OrgaDics 
Sandia National Labs (SNLS) 

. . SDGfII 68288-1 

Procedure: Vobrtne Organic CO~UIIIIS (VOC) by Gas Chr~matogriphJMiss Spe~et . 

~ca1 Method: SW846 8260B 

Prep Method: SW846 5030B 

AnalytIcal Batch N1JIIIber: 207726 .. 

Sample ADAlyJis 

. 'The following client and quality contrOl samples were analyzed to coiWlete tbis sample deBvery group/wOrk Older . 
using the methods referenced In the Aua1ysis Information sectiOD: . 

SainpieID 

68295001' 

68295002 

:68295003 . 

68295004 

1200315357 

1200315360 

ClientID 

060054-001 

060061-001 . 

060078-001 

060079-001 

VBLKOI (BJauk) 

VBLKOILCS (Laboratory Control Samp~) . 

PreparationlApaJytica1 MethOd Verification 

SOP R.efCICl1Ce . . . . . 
Procedure for preparation, analysis and reporting of analytical d3ta are controUed by General Engineering . 
Laboratories, Inc. as Standard Operating Procedure (SOP). The data dlswssed In this mutative has been analyied 'in 
accori1ance with GL-OA-£-038 REV.&' . . . '. . .. '. 

CahWon Iofonn';tion. . . '. '. ". . 
Due to software limilationS, all the data files comprising the initial caUbratiOn cwve may nofbe Usted on the initial 
calibration su~ fOl'DL AD callbratio~ fdes are listed in the calibration history report in the "Stiuidanl D!lta· . 

. section. 

Initial Calibiation 
AD the Initial calibration requirements were met. 

SDGl68288-1 -VOA 
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ccv RequiremcDts . 
All ~ contiDuiug calibration verificadoJ} (CCV) requirements Were iDet. 

Quality Control (QC) Infonnatj.o.D . 

Suriopte' Recoveries . 
Surrogate recoveri~. In an samples and quality tontroI samples, were within t1!e acceptance limits. 

BIIIlIk Acceptance. . 
. Target anaIytes were 00t deteCted above the reporting Ilniit In the blank. , .' . . 

LCS Reciovozy StatcDleD.t.. . 
All the required analyte recoveries ill the IabOr;ttory control sample \.'I'ere within the acce~ Umits. 

Qt Sample Delignation' . . 
Matrix spikes were analyzed on a sampie of slmllar matrix in SNIS sample delivery group. f 68152 •. 

MS Recovery StatOinent' .. . . . 
All the. required matrix spike recoveries \.'I'ere within tbe acceptaoc:e limits. 

MSD ReCOYely S~ .. 
. All the required matrix spike duplicate recoveries were Witbln the acceptance limits. 

MSIMSD RPD SlatoIIIIIIlt 
The reladve pelceot differences (RPD) between tbe matrix spike and 'matrix spike duplicate nicoverieS were within 

· the acceptance limits. . . . . 

lnterDilI Stalulard (I Sm) Acccptance . . 
The int~ standard responSes, in an samples and quality CODtrol samples, met the required acceptance criteriIL 

Tec!mica1lDform!tion 

Holding TIme SpecifiCatiou . 
All the samples were prepared and/or analyzed within the required holding time period, except for the following 
sample: . . 
68i95001 Q6()()54-(}() 1 

. .' 

The sample, a trip blank for soils coDected on 09126102. was analyzed one day past the hold tilDe of iOil0l02. See 
the nonconfonnance report, NCR' 7719. fOll!1d In tbe ~SCel1aneous Data secdon of this package. '.' 

Sample Pre8crvation and Integrity 
All samples met the Sample pieset'vation and integrity requlreinents. 

· PrcPaiatimiiAnalytica1 Method Verificmon 
All procedures were performed as stated in the SOP. 

Sample DibtiOJis . 
The samples in this sainple. delivery group/work order did not require dilutions. 

Sample Rc-prcplRe-analysis . . 
· Re-anal~ were DOt required for ~mples in this sample grouplwork order. 

;. 

~ . . 

SDG# 68Z8S-1-VOA 
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MiglJ'P99UlInf%",UigD 

NoncQnformanc~ (NCR.) Doclmentatioa , 
The following noDconformancereport was requIred for this sample delivery group/work !lnler: 

. NQR. # 77J 9. . . 

MIllWIl tDtcgrationa . . 
Data'rues assOciated,wlth the initial caHbration. continuing calibration check, aDd samples did not require _DUal 
ln1egrations. : . . .,' 

Additional C4)lDlncnts . 
The f!lllowlng package was generated using an electronic data processing program referred to as "virtiiaJ 
packaging" • 10 an effort to increase quaHty and efficiency. the laboratory is developiDg systeJm to eventually 

. generate aU dat~ packages electronically. The following change from "tradltiOPal" packages should be noted:. 

AnaIystlpeer reviewer initials and dates are not present on the electronic data files. Presently. all initials aDd dates. 
are on the originaI raw data. These hard copies are temporary stored in the laboratory. An eledroolc slgoature page 
insetted after the case narrative of each electronic package will indicate the aiIalyst. reviewer. and report specialist 
names associated with the ge~ of the data package. Th:e data validator ~ always siga and.date the case 
narrative.' Data that are not generated electronically. and snch as hand written pages. will be scanned and Inserted 
into the e~ectronic pacItase. 

The MSIMSD set form the Other SNU; sample deliverY group was analyzed in the same 12-ho~ as the sanipIes in 
. this sample delivery group.' . ' 

TIC Comment. . . '. . ' . 
Tentatively identi8ed compounds (fIC) were not required for this sample delivery grOupIwork order • 

Sy!tem Contil!!!lltion . . 
The labOratOay utilizes the following GCJMS contlguratloos: 

Chromatographic ColumBa '.. 
Cluomatographic separation of volatile components is accomplished throu~ analysis on one of the followiJlg 

. colUlllDS: ' . . . . 

ColumnID 

'J&Wl 

j&WZ . 

Column Description 

D8-624. GOm x D.Z51iun, 1.4um 

DB-624. 75m x O.53mm, 3:0am 

IDStniment ConfisUnmon . . 
Instrument system are reference in the raw data 884 individual form l$Iders by U1e I!lStrument ID designaiioos 
below: . . . , 

Instrument ID 

'VOAI 

VOAZ 

System Configuratioh 

HP689OIHP5973 

HP689OIHP5973 

. Chromatographic CoIU;IDn 

j&Wl. 

SDGl68288-1 -VOA 
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. VOA4' , ilPS89OIIiP591Z J&Wl TrapK 

VOM " HP589OIHP591Z J&Wl, TrapC 

VOA7 ilP589OIHP5972 ' ,. J&WZ TrapK 

VOAS IIP689OIiIPS973 J&Wl TrapK 

VOAD' HP689OIHP5973 J&Wl TrapC 

Certification SW--t 

Where the analytical method bas been perfomled Under NEIAP certificatiOn. the analysis has met ail of the 
requirements of the NELAC slandard unless otherwise noted ill the analytical case narraIM. . 

. .' .' 

Reyiewv,!idatWn " 

'. GEL reqlliJis all analytical clitia 10 be verified by a quaUt1ed data validator. In addition. all data desIpated for CLP 
. Or CLP-Uke packaging will receive a thlrd level validation upon comp~Dofthe data package. 

I • ". 

The folloWna data validat~r verified the infollilation prcsCDtcd in tbia cue nanativc: 

Revi~r:_' ~_·_tLL~·=·::z.".:.~.;;..·~· =->-__ D..,: ' {O-;'\..'cn... 

sma 68288-1 -VOA 
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Sudia lII'daulLIIII •• ....es 
MS-O'1U ' ' 

, 'P.o.JladlOO, 

CoIIIKt: 
A1RCJ1II"l-' NeIr Meslco , " 
P ... M.h..... ' 

, WIIJ'bnIer: aDS 

VoIalIIe«IHS feienl 
IIoIcb , 2OTn6 

QCI21MB 15360 LCS.-
1,1-DicldmactbyleDe 
Beazeno , 

, CbIoraIoeI_ 

Tau
TriI:b\ometbyIe 
.~ 

.~ 

-Tot_a, ' 
QCl"'o:n~ MB 

1,1,)-'l'ri<:IIIciroe 
1,l,2,2.1'«nchIcJmcIMM 
I.I,2-Tric:hloaoeIIIa 
1,1-D!c:hI0IIICIbaa0I 

.. :I~=-, ,1-~kII ... Ojl&hC 

2-l!u11Jme 
'~ 

4-Me!b:Yt-~ 
~~ 
a-
'~ 

~ 
, " BrotJlMIIIh_ 
" CaIboa dilulfida 
Carbon~, 
Cbbobenzale " ' 
~', 

, O>locoform 
"~ 

~'" 
~ 
'Meihylenc cIIIori4c 
SI)ftae' , 

'T~ 
:TohIene 
'~ 

VIiIYt cbI«ide 
Xy\eDeI {tIIt.l) 
ciJ.l,2~ 
cis-1,3-DIc~ 
_I~ 

." '. 

" , 

, '50.0 
, 50.0 

, 50.0 
50.0' 

'SO.O 
, SO.6 

, '50.0, 
, 30.0 

..... 

QCSummary 

QC 

40.9 ugIL 8l (78%-140%) IlMB 1M Ifill 09:1S 
47.6' ugIL 9S (78" ... 119%) 
st.s 1Is/L ' ,103 (l2~llO'l4) 
50.2 IIs/L 100 (mi-I33%) 
47.8 ll&'L 96 (8O%-123%) 
41.0 uan- 96 (67%-116%) 
49.6 oWL 99 (6'2%-148%) 
46.9 UWL 94 (S8%-139%) 

" 

u NO 1Ijp'L IM1IOlIO:46 
U NO ugIL 
U NO UWL 
U NO ugIL 
U NO us/L 
U ' NO ugIL 

" U NO ,vaIL 
, U', NO ua!L 

U ,NIl • U NO us/L 
,U NIl aWL 

U NO ug.IL 
u NO ugIL 
U NO uaIL 
U NO ugIL 

, 'U NO ugIL 
U NO UWL 
U NO uan-
u NO ua/L 
U NO UWL 
U NO ua/L 
0 NO ugIL 
U NO ugIL 

'u NO ugIL 
U NO UWL 
U' NO ugIL 
U NO ugIL 
U', NO ugIL 
U NO vgIL 
U , NO vgIL 
U 'NO uatL 
U NO '1JII'L 
U NO ' IIs/L 
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• QCSummarv 
W.nfcr.. Al95 .... 2.,3 
hrma_ NOM SuI!!!! Oal ~ .lJJIIta RPD".4 lIEC% B •• I! AUt Date 'I'IIIIe 

V"'w.QCIMS~ ..... 207726 

_1,3-DicldOl<JlllllPYlonl U ND awL 
·~e 50.0 58.8 q/L 118 (6nfr.136%) 

.• "DibramoIl~ 50.0 . 48.3 1l!(L IJ1 (62%-148%) 
··ToI1JaIe.d8 ' 50.0 41.6 vgIL ~ (58%-139%) 

. QCUIJCI3153S1 '"S2004 PS 
U NIl · (67%-)29%) I.I~ .so.O 35.2 vgIL 70 10111102 17:02 

IIca=Ie . 50.0. U ND 41.3 1111. 13. (74%-I12%) 
~. 50.0 U ND 44.3 ·UWL . S9 (TI%-1I3%) 
To~ 50.0 J 0.395 43.1 1I3'L 85 (74%-109%) 
T~ 50.0 0 IND' 40.8 uaIL ' 82 (71%-118%) ··B .... ..,fI ... -obonau 

.. 
SO.O S2.S 47.1 1IJ/L 94; · (67%-136'%) .. .. ~: 50..0· . 49.7· 49.8 1I3'L 100 (&%-148%) 

."Tol1Ieuo:MI8 . , SO.O . 47.3 46.7 UWL 94 (58%-139%) 
QCJ2OI8153S9 AI52G!)f PSD 

. I,l-Didllotvetliylenc SO.O U ND· .. 35.S "IlL 1 71 (0%-11%) . 10111102 11:30 
Ik:azae 50.0· 0 ND 41.4 ,. ugIL 0 8l . .(0%-&%) 
a.tonibenzcoc 50.0 U ND, 44.0 uaIL I 88 (0%-11%> 
ToIucDe SO.O J . 0.3~ 43.2 . IJ8IL 0 8(! ... (0%-12%) 
1'riobIoIoetbyl 50.0 U l!lI> 40.9 U&'L 0 82· (0%-9%) • ~ $0.0 ru 48.7 II&'L .1J1 (67%-13ii%) . 

$OJ) ·49.1 48.7 uWL .1J1 · (62%-148%) 
CJIucDc.d8 . . . 50.0 47~ 46.0 ugIL 92; .. (58%0-139%) 

NokI: 
ltEll is cialcuIatcd at the 9S% ~ kYeI (2-sI&ma). 
The QuaIiiIm In Chis noport atII defi1lod II follow,: 

.• . ~ or %RPD DOI1riIbiD icccptancc limits ~or spike &mount not compaIIDIc with the sample Gr the ctopticatc lU'D's .... not appliable ~ 11 
··lDc!iclleullllytC is BlUJropIe ccimP.oand. .. . . 
B The~_ fOUDd ~ the blankabove1he~MDL. 

. . ~ , 
H HoIcIiua-_cxIiccdcd 
J~ &timatcd whie, 1Iic 8Il&lyre CCJI«I!tQtion fio!1.11bave Ihc'~"" MOL ~ 1IcloW·\he e&ctil'C PQL 
P Tbe RSJ>OIl'e ~Ibr: IUIfirmaIioII co~ Iluhhc primary co11111111 is >4O%D . . .. 
U The analyte _ anilyz.cd fur 1m not detected lJcIow!hiS ~ For Orpuic aod lDDrjanic _~ \he result is less Iilan the effective MOL. ·1 

X Pn:sumptiw cvicIeaco !bar 1be IUIya is not JnMid. Pkiosc _:aarrativc fi?r.fiJrIher ~ 
X l'rc:slInptiYe "vi~ that ibc lIIIIIIyIe·iJ not Pr-t.. Please ... naca1ive I'o!" farIhCr i;nlivmaIiorz. 
X tlm:a1aiD idetd:itic,tion for pmma 1J*tI0IC0py. 

'.- 0 ',': • 

:.' .... 
I· 

" : 
>. . .• 

'. 

SE 



QCSummary 

Parw_ NOM Sample 9p!I QC tJDiIa RPD% Be,," Rep "* Date ljaIe 
RIA iDdio:aIc$ that. RCOYe!y lbmU do not ap(iy wlwuaruplc c:oncentmIioo cxcceda spike CQI1C. by a ficIIIr of' 4 IX' -. . . , :.. . 

. 1\ The lWIatiw: Pm:eat DlIft:n:ooc (RPD) obIairicd IioIn 1hc NIJIflle dopIicU: (DlJP) is ~ apiust die ~ criteria wbCD 1hc aomplG is ..-1b8n 
five times (SX) !be conlnlCt RquirecI cIeIectiOn .limit {RL).lD cases MIen: citbcr .... illlllPlc or.dupUcatc vWc is \css 1IwlSl:!be ttL,. COIIIlVlIimit of' +I. 

l1li: . JL isllSCd 10 ~ 1hc DUP milk. .. .. ' 
FurlS, PSI>, IIMfSDn..Tmult&, 1hcw.lues listed _1bc1llCaSllnd~ DOt 1Q1~ .. 

. WhIR the 1IIIIIlYtica1 method bU been Pert"onned lIIJdi,rNELAP certifieatiOa.h -.1ysisbas mer all of the 
rcquiremeats oftbe NELAe staudard unless quaU.ftcd0li ~ QC Summary. . 



• 

MethodJAJ8lDis IDformation " 

Procedure: . 

ADiIytical Metbod: 

, Prep Method: 

Analytical BatCh Number: 
. . 

. '. Prep B.arch Nuinber: 

Semi-vcilatDe Case Narntlve . 
Sandi&.Nadonal Labs (SNLS) . , 

.80068288 " 

Semivolatile Analysis by Gas Cbrom.~ Speckolileter 

8\'1846 8Z1OC 

SW84635sOB, 

206457' 

·206456 

The following samples weie aoalyzed -u.wl the analytical protOcol as ~ IDSW846 moc: 

s.m.-m 
68288012 

68288013 

6:3288014 

682880'15" 

. 68238016 ' 

68288017 

68i88{Ji8 

68288019,. 

68"288020 

682&8021 

, 68288022 

1200312135 .' 

1200312136 

., 

~m 

060()46.0()2 

060047-002 ' 

~l 

'.' 0600S0-002 

" 060051-002 

" 0600S2-002 
.' . . 

.. , 
;.060055-002 . 

060056-002 

U6Q059-002 

, 06006().()02 

.. SBLKOi (Blank:) 

'.' SBLKOILCS (Labocatory Control. Sample) 

. Page lof4 

,. 
" 
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• 

1200~12137 , 

1200312138 

060060-002MS (Matrix Spike) 

060060-002MSD (Matrix SpUi~) 

PreparationlARa1JtkaI Metbod Vrr!ft!:!!fgD . 

• . ~ for preparation, 8II4lysiS. and ~ 'of analytical clabt are docu11lN!tt:d by Ge»cral Engineering' 
Laboraioriejl, Inc. (GEL) as Standard OperiIiog Proadures (SOP). . 

f;e1tbptipp IDformatlml . 

Due to tile umited c:apacity ohoftwarc we do· t\Ot diSpliy aU of the CUI:1'CIit initial calibration fileS here. If na:essary, 
a calibration hisiory will be inserted in the pacliagc priOr to dui appropriate Farm 6. . . 

Diphenylamine has ~ superseded N-Niti-oso-dipbenylaminc as a CCC on Quantltation Reports. Inilial Cab"bration . 
Reports, Calibration Check Staudard·Reports. etc. J'revious versions of EPA Method 8270 (prior to 827OC) listed N-. 
N"J1roiso-diphenyiamioe as a cCC: RoWeVer, as stated in EPA MCtiKid 827oc, Revision l, Deccmber,.I996. Section 
l.4.S, "N-NiIrosoodiphcnylamine decompOSeS ~ the sas chromatographic inlet tDd cannOt be separated from . 
DipbeDylamIne.· Studiea of these two compounds at GEL. both independent of tach oiher and together, show that 
they not only cotlute, but also have Sinilla:r mass speCtra. N-Ni~y1amine and DipbenyJamine. wm.1ie 
n:portA:d as Piphcp.yladIiae on aU reports 8Dd forms. . .. . ,. . . 

When calibratioris lie Perioriucd for APPi:ndiJ,lX ~ ~me of dui tompo;mds may DOl ~ calibmtcd exacdy 
according to !he criteria·in Method 827oc. If the %RSD is great« dtan 15'i!1 or the eorrelation:c:Oeoicient is less tbat 

· 0.99 then the analytc is quantitated using the response factor. If ihe analyte is detected then the sample i& reanalyzed . 
for that lllUliyte on an inBtruIl1ent that is com~ant with the criteria in 1he mctbod. 

" '- ,:. 

· lDitial CalRlratioa : . : 
All initial calibmion requirements have ~ met·fOr this SOO. 

·CCV~ts .. , ., ... .. 
All calibration verificatiOn standard (CVS. ICV Of CCV) reqUIrements bave been met for lbIs SOO .• 

. : 

0ua6ty CO!!tm1 (00 lutOl'!!!l!tiOn 

Surropte Recoveries . 
the fonowing sample was rv.n at a dililiicm. J;.:b a result, the SlIIrOgates were dllilted below recoverable iev~s. 
682880~2 060060-002: .., .' . 

Blank Acc:eptance • . . . . 
The blank(s) ~yzed with this S[)(l met the IIStablished ~·criitda. 

. . '. '. . . 
d 

LCS Recovery S1atemeut ;. . . . . . 
· The labOratoiy controi sample (LCS) spike recoveries. for this SDG were within the establUhed acceptance limits ..... . . ~. . '; . .. 

· QC Sample Desipo..·. '.. ' .. . . 
The following sample analyred with .thisSDG wucbosen for matrix spike analysis: 

· 68288022 (160060.:.002 ~ . .. •... • 

MS Reeovery StateaQt • . .. 
· The matrix spike recoverieS for this SpG ·we:renot within. the established accepcance limits. 

'. . ! 

Pageiof4' . . . " : 
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• 

?¥ISD Reco,eryStBtcment . . . 
The matrix spike d.,,1icatc (MSD) recoveries for this SOO were not within the e$t3bUsbed acceptance limits. 

MSIMSD RPD Statement . 
The relative.percent diff~ (RPD) between each MS and MSD were tJi:ri within the'req11ired LU:CCpfaDCe limits." 

: . - . . 

IDtemal Stalll1atd (I$TD) Acceptance 
The inIenIal Slandarii respouae$ were within the requin:d acceptance criteria for aU samples and QC. 

T*k:alIDfw,..h: 

Boldine Time SpedficatloDs . . . . . . . 
All sainples in tbis SDG met the specified bolding time requirements. GEL assigns bo~ Iimcs based on die 
associated methodology that assigns the 4ate and time fmm sample ooIlection or ~lereceipt. T.Ilose boIdinr 
times expres~ in bbin are calculated in tbe AlpbaLIMS system. ThoSe holding times expcessed as days expire at 
. midnight on the day of expiIation. 

Pnipal'atioofAnalytItalMeabodVerHltlltiou 
All proc:edures _ pcrlonocd as atatcd in the SOP. 

Sa1Pple Dilutlolll • . . '. . 
The following BaDlpIes wulwete diluted because the ~lJ:act was verY dade and vi8(;Oll5: 
12{J()3121J7 
1200312138 

·68288015 
68288016 . 
68Z88022 

Mfsc;,nutous Iuformation: 

NODeOnfohllllDCe (NCR) Docrm. ... doa 
N~ DOnCOnfonnaoce report (NCR) was geuewed for this SDO. 

MIIIIuaI IntearatioIlS . . . .' 
No lIWluai imgratioDs were required for my data file in tbilI 800 .. 

. .. 
The laboratory utilizes a HP 6890 Series gasChTomatoaraph and a HP 5973 Mass Selective Detec::tor. The 
CODfig1l!'a1ion is equipped wU;h the electronic pressure .conttol. All MS intrrlaces ire capillary diRct. 

Chromatographic CoJumas 

~omatograpbic separation of ae~jvolatile comp~nts is ~1ished througb a~ySis on ODC or more of the 
following (X)Jumns (all with diJnensions of 30 meten 11 0.25 JDillUneI.Crs mand 0.25 micron film ~ J&W DB-
SMS2 which is 2S meter8lt Q.20 Dim ID aJid 033 miCron fUm):' . .' . .. 

CohmmID 

I&.W 

eolWbn DescripCio •. 

DB-S.62S(S% Phc)nyl)-mcmylpolysiloxanc (ideDfified by a DB-S.62S . 
deSisnation on quantitaUon rcpor13 and ~ ion cltromatOgrauis) 

. '. . '. 

Page30f4. . ': 
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• 

. -, . 

J"WDB·SMS 

All~h 

lIP 

; .J&.W DB-5MS2 

IDstrumeut: CoIIBguratIoli 

Similar to the J&W DB-S.625 with low b~ cbaractcriatics (ider!tified by 
aD~SMS designation) . . .. 

EC~5 (SE-54) SIR> Phenyl. 95% M~ylpoly~ (idenli6«l by a HP~· 
5MS designation) .. 

HP-SMS 5% 1'henylrnctbylsitOxane (identified by a HP.-SMS desigilatiOn) 

ZB-S 5% l'IIeoylPolysiloxaoe(idelltUled'by:azs-S desi~ 

Similar ID the J& W DB-5.6lS with low bleed' cbaracleristics (idemitied by 
'a DB.5M.S2 deaipatiDn). . •. ,' ..' .... . 

.. The samples reported uiihis SDG were analyzed on ~ or more ·of the fo\ll;lwing i~ sysrema. lDsIrument 
. systems aio TOfer~ in the taW daIa and individual form bCaders by the Instrument m desipalioDs 1isted below: 

. . . , . . 

: lustr'ltmcnt m 
MsD2 

MSD4 

MSD5 

MSD7. 

MSD8, 

Certi6 •• Siatemgt, . . . . . 

,. sysieIQ eo'nliguration . 

··~89OIHPS973 

HP689MD'S973 

~9OmPS973 
. JlP6s9OlHP5973 

HP68901HPS!n3 

CIu:omatograpbi C4Iuam 

. '. ' 

·DB-SMS2 

DB·SMS2 

DB-5~2 

DB-5MS2 

'DB-5MS2 

'" Where d.e ailalytical method has·1)con ~ ~ NELAP c~ the analysis Iw met all oftbC 
requirements of the Nl'LAC stalJdard u;nlCsso~ noted in the analytical case nmauve. 

';; ", 

GEL reqiuxes all analytical data to be verified by a qUalified dm valid8tor. in ~tiOn. all daia ~ for CLP . 
or, ap-rure paclaiging will receive a lhird level validation upon compWon ~the data package. . . 

:Revi-er..,U2z7»a?h:c;~;' A~4/~ .' ... 
. '. . . . 

; : 

, . 
: .. 

.' '; " . 
' .. 

. ;. 

., , 
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CIieIIt, . S .... Natiollll1 LaboJ:aterieI 
MS.o756 . 
P.O. Box 5800 
~NewMaicO . 

CCIIdId! " . Pamela M.l'IaIAat ' ' 
. W«korder:: QIZ8tI 

.-', 

OCS!lIIlD!!I'y . ~ n8te:0d0beI- 21, 200l 
, '"",1014 

hn~~~ ______________ ~N~OM~ ____ '~S~UP~W'~~~~~ __ ~QC~ __ ~~~~~RPD~~~~,~BEC~~~~-eR'M!~'~'~~~~~~~~~ 
Saal-V~todInI 
BIICb 206457 

QC1300312136' LCS' 
PyridIne 
l,2 .... TtichIombc=ne 
l,40DicblOl'ObeDzmle 
2,4,s. Trichlorapheaol 
2,4.6-TridIlotopbeDol 
2.4-DiainoIalue 
2o-Cb1orop/leao\ 
"-OI1orc·3-mdlylpbeaol 
4-N~ 

~, 
Heo<acb1~110 
HexachlorobII18diene 

~- " 
",?OPY~i_ 

hJorap/Ienol ' 
l'beI¥Il 
Pyn:oo 
m.p-Cft:sols 
a.o-eio\ 

-2,4.6-TlibrOmopbeaoI ' 
"*2-Pluoroblpbcllyl. . 
-2-PllIOIopbeuol 
":>Itlrcbeozelle.dS 
~·PttenoHIS 

•• p-Tcrpbeny\-d14' . 

QCI2I»112135 MB ' 
1.,Z.4-T~.' 

1,2-~ 

l.3-Di::hlorobellzlme 
1.4-D~, 

2.4,S·TricblaIophanol 
2,4,6-Trichlarophenol 
2.4-Dicbloropllenol 
2.4-Dimediylpbenol 
2,4-"OiIliUOpbenol 
2,4-DiIliJrotoluene 
2.6-"OlaiUOlOlueac 
2-C1IIorooapI\IfIaIeD , 
1.-Cb1oropbe\tol , 
2-Melhyl-4,/i-cliaiuOpbaaloi 

, 2-Mr-thylDapblbaleUe 

'1670 
1670 

,'1670 . 
. 3330' 

3330' 
1670 
3330 
3330 
3330 
1670 
1670 

,1670 
1670 

,1670 
1670 
3330 
3330 
'1670 
3330'" 
3330 
3330 
1670 
3330' 
1670 
3330 
'1670 

: '. 

U. 
u: 
U 
U 
U 

'U 
u 
11 
u 

'U 
t;, 

U 
U 
U 
.U 

'536' 
744 
662" 

.' 1480 
," i- 1450 

! '838 ' 

1420 
, i610 

1430 

,ugltg 
agltg 
us/ki . 
lIg1q 
uJlq 
uglka 
ugIk& 

, u""':. 
"like 

,', 784 

778 
643 
S'J7 
687 
794-

1030, . 
1420' 

'~S 
1430 
1390, ' 
1~10 
.'171. 
1410 
776 

1430 
S66 

,:~ 

.ug/ICg 
u:lkg' 
ugI.kg 
uglkg' 

:uglkg • 
ugIkg. 
ugIkg 

NO 
: NO. 

;NO 
NO 
NO 

,NO· 
NO .. , 

.~ 
:ND 
'NO', 
NO . 

,NO,' 

ND 
NO. 
HO ' 

, ,a;lJcg 
ug/k& 

uaIkI 
iIFi 
uglkg 
Dg/kI 
ugIkg 
ugIkg 
ugI.kg 

DII'kI .. 
" »rIJr& 

urlkS 
astta . 

, uaIkI 
1IiIti ' 
IIf1kg 

1Ia/k& 
lICIt& ' 
uglk& 

uJ/k& 
, ug/kI: 

" ugltg', 
"uwke 

32 JWP IG'08lO2 17:56 
~ (21"1"'} 
.40 (251W51J1,) 
'44 (42~%) 

44 '(32IjI,.91"') 
.SO (50'11>-109%) 

43 '''(31~'''), 
4S ,(34 ... -97 ... ) 
43 (22')1,0128 ... ) 
47 ~~) 

',47 (41"'-10S<Jl,) : 
39 (21IJW4'J1,) 
,36 (25'1' ..... ) 

41 (34%..-) 
48 ~) 

,31 (27-'10IJ'JI» 
. '43 (31%-83"') , 

'5,1 ~7%-11~) 
43 (~ ... ), 

AZ, (34-'86'l!» 
,4S' (23.111 ... ) 
46 (2~'lI>-~04"') 
42 '(22'J1i-931&) , 
47 . (24*-91'lIo) , 
44 (221]1,-9996) 
52' (3O'JI,-133'i1» 

10I08I02 17:34 

. I 
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QCSummarv 
. Worlonler: mill hp2af4 

. ....,;m. NOM . SamDIt o.i.J ~ u.iI5 Rf'D~ .REC~ BaD&! AlIt Da1e Time 

SaIIoVoIIIIIIII-GCIMS Fedenol 
BIICb 

. . 
lO64S1. 

2-~ U ND uBIkJ 
3,3'-DIcbIDrobellzidine u Nl) ucIt& 

.'. 4-~~leIber tJ ND .. uA 
4-C1i1am-3 • ...,\pheIIoI U . ND usIkI 
4-(lblcroaalliDe 'U ND ~ 
4-ChIcIIClpbcaylpbedyleiber U . ND ·UJItI 
4-~ U Nl> UJIIq; 
Aceaapbllleae .tJ ·NO 1lf/kC 

~- U NO UBItc 
~. U NO I1P'ta 
8eazo(~ U NO · u&IkB 
JIeazo(l)pymIt U ND . ug/k& 

. "8eazo(b)~ U NO uA 
~1_ U NO orIka. 

. B-«k)fIlIOtaIIIhIPe. U NO qIJrg . 
BulylPenzylpblbalac tJ NO IIWQ. 
CIItIuoIe . U NO 1ICIk;" 
CIuyIcue u Nl,)' qIJrg 
.[)I.I\-bull'\plIIbUIe U NO ,.' UJIkg 
Di-n«lyJp1\1IIa\ate U NO IIIIk! , 

.m-{~h~ G Nl,). ugIkg 
Dibeaza6JnIa C NO · U&II<I 
Dielhy\phlhDJllo . U NO UA 
DimeIhylpblbllAle 1: NO 'uJlkI 
Dipbeaylamiae .U ND · u&Jk& 
I'II1Ota!111toDe U ND UJik& 
Pluorea= U NO IfIIk& 
~ U NO u&lkg 
&x.:lIl~ieM U NO • IIJ;Ik& . 
~lopentadieIIe U NO u~. 
Hex~ U· NO . "BIke 
lDdeIIo(l,2,3-cd)pymJe u NO . urJkc 
laopIIorane U NO IIIIke 
N-N"lII'OIOdIpiOpYlaI!Iiae 1.1 NO .: uN 
~1baIae U N\) uzlkg 
~ilZObcIrteIIf; U NO UIita: 
~beuoI U NO DrJkc 
~. U NO agItg 
PheooI U NO .. ucIlrB 
l'.Yi- u NO agItg 
bI~l')im:tbaae U N!) Uf/IqJ 
bis(2~\) eIl\er U N!) a&Ik& 

. bis('2-Cbloroisopi'Opyl)clher u NO uaIJrB 
bis(2-Elhylho.yI)plU/lalale U NO .. us/Itg 
1I\,p"O'osoIs U NO usIka 
m-NllCOanilille U 'N!) ugIkg 
'o-cn:soI u NO llfIkI . 
<>-NiIroaailisIc . U NO ~ 

.1 .. 



" 
:, QC Summary 

Wattairder. 68Z88 ..... 3of. , 
P..-me NOM §-..Je Oo.l ~ U!its RPD'iIo REC'lIo lI .... 4!IIIst Da1e n.e 
IIlMi-Velilflll..GO\IfS)'eoIen! 
II4ud. ,~7 

p-N~ t!' NO UWkI 
~4.6-'l'ribtomopl\ellol 33JO uilO u&!kI so : (23"111") 
*'"2-l'hIon>bipbeayl 1670 863 ' ,uJlka ' 52 CU .. 104'l1» 
"2.-PI~ 3330 1580 .. .ca (22'i1o.w.) 
"~-4S ' 1670 ,864 UJIk& 52 (24~~) 
"f'IIcaoI-dS' 3330 1710 , U!Ik!: 51 (2291>-9991» 
...,. TII]Ibeqyl-cll4 1670 ' 1060 ulVkl 64 (30.133'11» 

(lC1200312137. 68l8&O22 MS 
PyridiDe , 1670 0.00 VWkI IG'lOlO2 16:10 
1,2,4-'Il'icI!~ 1670 U' NO J 1060 IlJIkJ 6.r (1S'1o-11:1.'lIo) 
1,4-~ 1670 U NO· J 761 ~ 46 ( 19'1lo-89'llo) 
2,4"·~1 3330 J 193 " J 1860 .~ so 
2,4~-'l'ricllIoropbtl 3330 U NO J 1880 ~ 56 " 
2,4-Dini1rotollH1O. 1670, U NO ] 1180 qIq 71 (3~11~) 

,', 2-DJJooQpbeool 3330 u: NO J 1220 ua1kC 37 (13'4-101") 
: 4-Cll1oro-3-meIIhylpheaol '3330' U ND J 1700 q/kg 51 ~11'1Io) 

': 4-NiIRlpbeool ,3330 U NO U ND aA o· ~l26'J» 
,: AcenapIuhebe 1670 ' U' NO 1010 III"kI 64 (151&-11 .... ) 

Heuc/J1orobeUzeae 1670 , U NO J 1150 '."q 69 

#r 
1670 U NO J 1040 qIkg 63 

IoroeIhaae ' 1670, U ' NO 1 82C uSlkc 49 
, ~brOsodipropylamine 1670 ,U NO J 659 lIc/t& 40 (ll'Jb.lOCi'ib ) 

Nittobeazeoc ' , 1670 U NO J io9 ~ 49 
, FeotadIloroplmDol 3330 U NO U NO II&Ik& 0" (349)-1l0'll0 ) 

PheJloI ' ·3330 U NO J 1140 IIs/ka 34 (11'l1o-104") 
Pyrene, 1610 U NO 1540 Ill'll: 92 <26WrllOli) 
m.p-Oaols' , 3330 u NO ' ) ,1380 IJIIkI 41 
o-Cresol. 3330 U ,NO, J 1~ uflll '40 

."2,4,6-TriIimmopbenoI 3330 3760 1640 uA 49 , (l3 .... 111'lloj 
~·2.l'IIICXObipbcayl .1670 16S0 UMO ug/kJ 63 (21"104'l1o) 
··2-F\uoIQpheuoI 3330 2890 882 ugIkg 26 , (22~"') 
··NiIJobeazen&.dS 1670 1890: ' 919 ug1q: ss (24,,-97,,) 

, ··Pht!noklS 3330 3420 1180 uA' ' as (22""~) 
.. ~ TcrpbeoyJ.dl. 1670 1960 1380 uJlkl B3 ~133'l1o) 

QC1200312138 6828802l MS'O 
PyridiJIc 1670' o.ao DA 10110102 16:33 
l,2,4·Ttic:blaro\:leDzeDe '1670 \J ,ND J 1100 UJikI 4 66 (~31<J1:) 

L4-DichlorobeazeIJe 1610 0 NO J ;819 DR 7 49 (K-36") , 
2,4,5-Trichlcroplienol 3330 J ' 193 J ,1740 lJIIq, 7 46 
2,4,6-Tricblcrop\lJllol 3330, .0 NO 1 1880 lirJq 0' Sf 
1,4-~ 1670 0 NO U NO QjI.q '200" 0 (~37'lI» 

2-OtlOl'opbcnot 3330 'u NO J '1130 Uslkl 7 34 (K-34$) 
4-0tI0r0-'3-melhy1pbel101 333Q U NO J ' 1750 ugIlcg 3 53 (K·34") 
4-N'1IftIpbeQoI 3330 , 0 NO U fIo'D ., 0 0 (0!'-35") 
~ ,1670 \l ND 1150 u&"kg 7 69 (0~·33") 

' ' 

Hcucll1oroben=c , 1670, 0 NO J 1300 VWt& 13 78 .. ,,~, 1670 ,U Nt> J IlSO , lJIIka 9 ~ 
~ 1670 ' 0 NO ' J 878 Ilg/Icg 7 53 

\' 

100 



OCSummarv 
Workonier.. mas Pale '4 of 4 . 

PanaD~ . NOM' S.DJDle o..J gc ~Is RPD'" . ltEC'lI: 11_ AJdIt DlI1e Time 

Send-ValallbGOMS i'~ 
BIICb '206457' 

N-NiIroIodipropyiamiDe '1670 U NO J 675: lIg1kg 2 41 (oc.-lK) 
NIaobeazelle 1670 U NO . 1 898 :.1IWta. 11· 54 
PeaIaclJ~l 3330 , .. V: NO. V NO uc/k&'. ~ 0 ~) 
Pbeaol 3330· U NO J .: 1050 IIg/k& 8 32 ~-37'lfo) 

l')ImIe 1670 'V NO'· 1640 ugJq 1 .~ (O'lfo-3K) 
'lII,p-Cresois 3330 V 'NO I 1300 uA ·6 39 
o-CIaal : 3330 U ;ND J . 1270 IIg/k& 4 38 

""2.4,6-Tn"bromopbenol .3~ 3760, 1~ , IIJIq 46 ~1U'lfo) 
"·:z.F1l111nlbipbCnyl 1670 Ui50' 11ID ugItg 61 (21"'1~'lfo) . 
*'"2-F1uoorupbeaol :mo . 2&90 , , 739 1IgIkg . 22, (22'lfo-93'lfo) 
-NltrObeuzeoc..dS 1670 1890\ 884 U8/k& '3' (24-..91'lfo) 
"*Pbeaol-dS 3330 . 3420 

, lOBO ugiq. 33 ~) 
·..,.TaplIIIIjI-d14 1670 :'1960 . 1270 U&ik&' 76 ~i33") 

NOIieS: 
RER is calcuilled allhe 9S'lfo coafidc'n.:. tevd (2-sipIa), ' 
1be Qualifiers In Ibis ftlPOIl- cIt:fiDcd .. follOw" , . 

.. Recovery or 9OO'D DOl wllbld acctpIliUCe limits 8IIdIor splbamount IIOJ \:O~!e willi !be samPle or tb ~pIicaIe rhv. a DOt ~ where 11 

• 
-
B 

H 
J 

P 

U 

X 

X 

X 

Indk:ares UIiI1yte Is .• ..:noga ~ . . 
The uWyte wai CowId m 1he b ..... aIIoYe !he' elfecti" MDL. ! 

: HoIdiIlll ~ .... exceeded 

:Iis~ val ..... !be 3naIytc co~n feU ";"e't!l8 crr.clive Mm'.;.,m below IIie em.C:dYe PQL 
1be resPo- between \be c:on&nr.auon 00'_ Dl t!l8 priqaary __ is~' . 

. The ailalytc was .... yzcd for hUt DOl detecJed below Ibis~. Por Organic II1II Jnotpnic 8aa1y1eS the teSul\ is leII'tbaa !be ~yc MDt.. I 
Ptesumptive evidence IhIIt tbe anaIyle is lUll Pre-a- PIeaa _ aariauvc for furdw illfanaation.· ' 

Pmwnptive cvidcDcc ~ tbe anaIy~ is lUlIpresaL PIe- -lIImItivc I!Ir foBtba- kdiomaUon. : 
U1ICertain iden!lfic:ooIIa for gamma~ •. 

NJA ilNhcateS !hnt spike ~ ~ iIO riot apply whai .';qlle coaCc..tration ex<IOeCIs ~ COlIC. by' .• Iiu:tor of 4 or more. . . .' : . 
~ The 1Wa1i~ Pcn:em Difference (Rl'D) 0bmI1led from ibc' sample duplicaac (DUP) is cvalllllcd against 1hc accepteOCe c:riIcria wIleD !he ~ is iImat« IbZ 

live limes (5X) Ihe contraCl. n:quIml deIectioJi Iiinll (RL). In _'Where either the sample or duplicale value is lesa tban SX the RL. • ~trol limit ,of +I~ 
!he RL is used 10 evaluaIe \he DUP muk. ; ',. . ' ....., . ' 
For PS, PSD, and SDlLT.-Its, lhe.v.aJ.ur;s listed ~ ~...-ed 8IIlIlUIiIs,IlOt fiD:I1 COIICeIItraIioas. . 

Where the analytical nlcthod bas been perf~d uDder NELAP ~ific.ation; the analysis bas mel an of tile. 
requirements ohhe NBLAC sumdanI \IDIcss qualifltd oolhc QC SuinmIIry • 

. " 

. " 

. --.. 

',':, i 

: ; 
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• ' 

. I'rocedure: ' 

Analytical Metbod: 

Prql'Medwd: 

• Analytical Batch NumbCt: 

PJ:ep'Batclt Number: 

, Seml.VoIatile Case NIU'l'Iidve 
SaJMtia NadODal Labs (SNi.S) 

, SDG 68l88-1 

smtYoladIe Analysis by Gas CbromatographlMasl SptdlViilli!fer 

SW8468270C 

, SW846 3S1OC 

20644S: ' 

206444 

The followiag sainples wmanalyzed using the analytical protocOl as established in SW846 moc:' . .' . . . 

~IeID 

68295005' '. 

120031~ll4 

1200312115 

PuParationlAylytkal Method Ve@f!ti9p 

OieDtID 

060078-002 , 

SBLKOI (B1auk) 

SBLK.OlLCS (Laboratory Control Sample) 

PrQccdures tor prq>aration. analys,is. and reporting of analytical data arc documented by General Engineering 
, ',Laboratoritis. Im:.'(OEL) as standlni Opcraling Procedufes (SOP). 

CaUbnjdon laform'atiop' 

, Due 10 tlie jiJ.llited capacity of softWare we do not disPlay all of the cUrrent initial calibration files ~ If uecessary. 
, I. calibration,history will be inserted in the package prior to 1he approprillr: Form 6. ' , 

, . DiphCll)4amine has DOW superseded N-Nitroso-diphcnylauiiDc as I. CCC on Quantitation Rcporrs.lDitial CaHbtacioIl 
,Reports,'Cah1K&tioo Check SWIdaJd !lqlor1$. etc. Previous versions of EPA Method 8270 (prior to 8270C) Iisred N
. 'NitroscrdiphCJJYhunine as a CCC. However. as stated in EPA Method 827oc, Revision 3, December, 1996. Section 

1.4.s, "N-NiIrosO-diphenylaminc dc:composea in the gas chromatographic inlet and cannot be scpararm from 
Diphenylamine.· StIJdi!:s of these twocolllpO\lllds at GEL, both independent of each other and together, show that 
they not only c:oclute, but also hl.ve similat mass spectra. N-Nitroso-diphenylamine and Dq,henylamine win be 
reported ~Dipbellylamine on ali rcpom mel forms. 

" , 

Page 1 of4 
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• 

WbCo calibrations arepetformed for Appendix ix compounds some of the cOmpounds may DDt be cah'brated euctly 
according'to the critaia in Method 827.DC. If the 'l>RSD is gl"cater than 15% Or thc condatioo cocftlcicnt is Jess that 
0.99 then the analyte is quantitated smng the response factor. If the ~yte is dctecteil then the sample is reanalyzed 
for that analyteon an instrument that is coDqlliant with !he c:ritcria in the method.. . . . '."' . . . 

IDitial Calibradoa . ., . 
All initial calibratlonn:quiremcnts have been met for Ibis SOO. 

CCV IieqwnmeDts . . . . . 
All ci.libnltion verification standaid (CVS, ICY or CCV) requirements have been met for this SOO. 

Oua!ityCoatroJ (oc) lDfoniuatiim 

SlII'I'Opte lteCoverlei . ' . 
All the suqogafe recoVeries were within die establiShed accePtanCe aitmia for this $00 •• 

BW*A~ . . 
The bJank(s)analyzcd with this SOO met the cstabliabed accept8nce c:riteria. . . ':' . 

'., LcS hmy staiemeut " . 
The laboratorY COIIIX'Ol sample (LCS) spike icccIvetics fouhis SDG Were within the establ:lshcd accept.mce limits. . 

. QCSample f'esigno6oa '. . . 
'rJlc IIIlIrix spites wen: analyzed·on a sample of similar matrix not jn this SOO. The client sample is a field b1aDk 
and it is Dot used for method QC.' . 

MS RKovery'Statemmt 
The matrix spike recoverics fur ibi& SDG wen: within the established acceptanc:e limits. . 

. . 

MsD Rec:Owry StatelMDt·· . '. ' . 
. The matrix spike duplicate (MSD) recoveries for dils SDG were within ibe ~abJished aceeptaDcc limits. 

MSiMsDRI'D StateJDeJlt 
The relative percent differellCCS (RPD) between cacII MS and MSD werc williin the required IICCcptaDCe limits. 

. biterual Stan.knJ (lSTD) Ac:ceptaDI:e 

. The. intema1 standard rcs~ were·within the required acceptance criteria for aU samples and QC. 
. " .. '. . 

T-..... llnfomation: 

Holdioi·1'iuie Speci6eatioDS 
All samples iii this SOO met the specifiecl holding time requirements. GEL assigns holding timcsbascd on the 
~atcd methodology that assigns the date and time from sample'COllection or sample receipt. TJJore holding . 
timeS expreSsed in hours are calculated in the AlpbaLiMS sysfCDI. Those holding limes c:xptessed as days expire at . 
Drldnighl on \he day of expiration. • . . ' . 

PreJiaradoDlADalytkal MetIIocl Veritkadon 
. All procedures were performed as $WI:d in the SOP. 

SaJllpIe Dllutloas . . 
. None of the samples analyUd :ill this SDO'require4 dilution. 

Page2of4 
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• ,-: 

MLgDaneous IDformatlon: 

NOncOatormuce (NcR) Doeumeatadoa 
No nonconformance report (NCR.) was generated for this SDG. 

MaDuallDtep'atloDS .. . 
No manual ilitcgiationswere requimI for ·any data tile in this 500. 
System Codtmratlon . 

The iaboratory utilizca a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective Detector. TIle 
~guJltion is equipped wirh.tbe electronic preSsure control. All MS interfaces are capillary direct. 

:' . 

. Chromatographic Separation ~f seinivolatile components is accomplished through analysis on ODe or more of the 
following columns <aU with dimensions of 30 metm II 0.25 millimeters ID aDd 0.2S micron tUm excepl J&W DB· 
5MS2 wbich is 25 met«& x 0.20 mmlD aDd 0.33 mic:ronfilm):. . - . , . . . 

ColumnID 

J&W 

J&WDB-SMS 

.. Allteeh 

lIP .. 

. . . . . . 

. J&W DB-SMS2 

~Iumn DesctiptloD 

DB-S.625(S~ Pbeo.yJ).methy1polysiloxane 
(identified by a DB·S.625 desigDatiOll OIl·quantitation 
reports and rcconstructed ion CbroDiatognnas) 

Similar 10 \be J&W 00-5.625 with low bleed 
characteris1ics (identified by a DB·SMS dcsiJnation) 

EC-S (SE-S4) Sill; Phenyl. 95% MethyipolysilQxuu: 
[ldCntified by a liP·SMS deSignation) 

HP-5MS 5% Pbenylmethylsiloune (identified by a 
HP·SMS designation) . 

ZB-S S% PbeDyl Polysiloxanc (identified bya ZS·S .... 
designation) 

Similar to the J& W DB-5.62S with low bleed 
characteristics (identified by a. DB-5MS2 
de$ipdion) . 

The samples reported io this SDG were analyzed on one or more of the foUowiog instrument systems.1nstrument . 
systems are referenced in the raw data and individual form Iicaden by the Instrument ID designations Iiated below: 

InstrumaltlD 

; .MSJ)2' 

MSD4 

System Configuration 

. HP6S9MD'S973 

HP68901HPS973 

Page30f4 

Cbrou.tograpbk ColmaD 

DB·SMS2· 

DB~SMS2 

40e 



M.SD5 HP68901HPS973 DB-SMS2 
.. 

MSD7 HP68901.HP5973 .D:s.:~S2 

MsDs HP689OIHPS973 ·DB-SMS2· 

, .. 

. ~ Wheretht anilytical melhod has been p~ ~ NELAP c:ertiflCati~tbc wiysis bu ~ aU of the 
requirelDCllts of the NELAC ~ UDless otherwise noted in the 8IIalytical i::isc IW1ative.· . . . ..' . . . . 

Review V IIlidatiqli; : 

GEL requires all analytiCal data ~ be verified by a qualified data validator. in amillion. aU dita designated for CLP 
or CU'-Iike pacbBiDB will m:eive a third level viI1idationupon compleliou of tbc ~ ~ . 

RmeWer. i«~1l1cu£t?»ate:., . /P b/h-

. , 

: .,' 

•. ·Page4of4 
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Cliellt , SaIIdiII NatioGal LaIoot ....... 
MS47" . 
P.o.lkl'dllOO 
Ablqlitrque, New MJSico 

Qlolaal . J>ImeIa M.1'aIsIIDt 

WorIiIonIen' A295 

I'yma...!!!!!-,--- -' . NOM 
Seml-YIIIIIlJos.GCIMS Fed .... 
11- 20644S 

QCI:IOO31211S 1.CS 
1,2.4-1'ricbIorobeaze 50.0 
I.~, SO.O 
2,4,5-TricblotophenoI . 100 
2.4.6-'frII:hlarDIIhcl 100 
. 2,4-DiIIiwIol_ so.o . 
2-OIloropheno1 .100 
4-OJ1oro-:HneIby1P-l • 100 

4-NlawbllllOl .100 
A~ ~.O 

HexD<blorobeueae SO.O 
Hcxacbl~ SO.O 
~ SO.O 
N-NitrosodiprOpylamilll: 50.0 

~~ 
50.0 

Iilachlorophenol . . 100 
1 . ll!O J7!ae . 50.0 

m~ 100 
a-Cn!soI 100 

. "'2.4,6-Trlbromophello1 100 
~"'2-l'Il101'Obiphellyl so.o 
."'2-j;]1IlJIOFbeaoI 100 
"·NitrObcuzeao.dS 50.0 
**~ 100 
~ TCIJIhet1.),1-d14 , so.o 

.QCI200312\14 MB 
. 1,2.4-Trlcblol'l3benull6 
1.2-Dk:bIorobollzeae 
1,3-Dic:bIombaazale 
1.4-DidIIorobeozeDe 
:U.5-TridIloropIIenol 
2.4,6-Trichloropbcnol . 
1.4-Dic:h\Orophcllol 
2,4-Dimelbylphmol . 

2,4-DIDiIlOpbeIlOI 
2,4-DiDi\lOlOluala 
2.6-DinilrololallM . 
u;:t.ioroIIIIph1h&Ieae 
l-OIIorapbeDoI 
2-Melby1-4.6-dlaitlopbcaol 
2-Melhylaaphlhaleoe 
2-NiIJqIlIcnoI 

QCSummary 

-
~ .. Dual oc..._ VaIfs JIPJ)1& . )lEe"" .a- Aa1st Date ~_ 

26.9 UWL 54 (S3'lf>-l~) JWF lOfJOO2 14:40 
2S.6 ullL . SI' (47 .... 1oi ... ) 
73.1' u&fL '/3 · (6'1~106 .. ) 
73.3 ugIL . 73 • (~IH") 
44.S ugIL' B9 (S~121'''') 
59.7 utIL 60 (47'5-87") 

. 66.4 ugIL L!6 ('1 .... 100"') . 
2'.1 u&fL 2S (la....,,,,,). 

37.S· . \tIlL 75 (63 .... Ul ... ) 
38,S. UfIL 77 (67~1I4") 
24.6 . uWL .., (44 .... 106 ... ) 
25.3 qIL 51 (47~) 

21.9 ugIL 56· (~1I8"') 
30.3 'ugIL 61 . (49'l'·UK) 
48.8 UfIL 49 . (31 ... ·110'1» 
23.8 ulfl,. 24·,'·' (16~'lIo) \ . 
42.8 ,udL' 86 .(68'5-U7'l1o) 
49.2 ugIL 49 · (43'5-1 00'lI0) 
50.2 ' uWL 50 (47 ... -'87$) 
.80.0 . U&IL 80: (27'l1o-12611;) 
'33.1 ugIL L!6 ~10'J91» 
34.7 ug/L: 35 (13,,"73"') . 
30.7 ugIL 61 ·(33~107") 
2)" •• '24 (l4'lL-66'J» 

46.0 ugIL 92 (36'lL-130'l10 ) 
. ,. '" 

U. 'ND .ugIL " 1010&10111:50 . 
U . NO qIL 
U . NO arIL 
U NO' awl-
U' NO ugIL 

U NO, ullL 
u NO ugIJ. , :' 

·u .NO ugIL 
U NO .' q/J.' 
U No .. &4-
'U NO uIfL 
u NO "elL 
u NO IJIIL. 
u Nt? "IlL 
U NO ur/L 
·u NO . ugIL 

. , 
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SoonI-Volldltl-~ F""on! . 
. 1bId> . ; 20644S 

3,3'-OichIoIObcuzidiu' 
4-BromopIIeuylphRylelber .. 
4-OIloro-3-mc:dIylpbeaol 
4-OIJoIoeitmo 
~1pheIly1elher 
4-NitrcipheGol. .. 

~ 
AcemIpbIhyleae . 
.~ 

Be1Wl(a)alllhnu;eac 
BcuO(~ 

· &I1r.o(b)flllQmllhene 
· Benzo(&fU~" 
.~ 

Buly\bellZylpblhalatc 
.~ ;~.' 

~ '. 
Di-n-biltylplllhalate , 

· Di-n-octylphtba1are 

· DimoIhy~ 
DipbeayIIlnlDo 
~IIO 
~.' 

~ 
~ 
~)'cIopcnIadleae 

· . HexadlIoroelhiDe 
Iadena( 1,2,3-cd)pyJene 
bcipborone 

. N"Nill'OlOdipropylaltliae 
N~ 
NillObcllzene 
PenimtIorcJphenoI 
.~ 
.' PIIer!oI 
'. Pymie 

.' • bis(l-OI!oroeIh)medume 
bis(2-CJlb'oelltyl) edIer 

. '. bis(l-Cbloroisopiapyl)edlet . 
bio(2,-Elhylhp,yl)pialballlO 
m,p-CJe&oIs 

. m-Nil1Oanilino 
o-Cn:sol 
.o-NiuoIIDillDe 
p-N"dl'DIIIIIiiac . 

_..:.NOM 

.. ' . 

.·QCSummary 

., 
Sample Qual QC 

U· ND 
U .- NO 

. ·0 NO 
U NO 
0 NO 
U NO 
U · NO 
u · NO 
U NO 
U NO 
U NO 
u NO 
U ·NO 
U NO 
U NO 
1) · NO 
U NO 
U NO 
u NO 
u NO 
u · NO 
u NO 
u NO 
U NO 
U NO 
u NO 
U NO 
U NO 
U ND 
U ND 
U l\'D 

' .. " U NO 
U NO 
U NO 
U · NO 
U NO 
U NO 
U ·ND 
U ND' 
U'· NO 
u NO 
U· NO 
U ND 
U NO 
U No 
U NO . 
U No· 
U NO 

PIIoe2G14 
uiD1. JtW! REC~ agn? AQt Dar. on-

UWL 
IIJ/1. 

.. uc/L 
U&'L 
UJIL 

. uatL 
qIL 
UJIL 
UJIL 
qIL . 

UJIL 
·cJL 
ucIL 
¢ 
UJIL 
~ 
q/L . 

"IlL 
uaiL . 

. us/L 
lIIIL 
DIlL 
¢ 
us/L 

'\I&IL 
.1IJIL 
UJIL 
ugIL . 

"c/L 
uJIL 
ugIL 

ua/L 
UIIL . 
UJIL 
ugIL . 
q.IL 
qIL 

IIf/L • II8IL 
UJIL 
IIf/L 
uw'L 
u&'L 
UfIL 
q/L 

"gil; 
ucIL 
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: 'QC Summary 
'WorbnIa:: :6D95 ',,3d4 

~ .NQM . SaIiIDle OUII ~ .. ~ RPD1Io " RECIII> B!!!I! .&.aJIt ~ 'nIDI 

Saal-VeIadJes.CCIMS l'edonII 
8""; 20644S 

··2,4.6-TrIbcornop/IeIIo 100 69.9 '1!WL . 70 (21'l'-1~) 

··2-Ruorobipbenyl 50.0 ,3S.7 1!WL 11. e (32'£.1~) 
.• +z.R1IIlRlpbcaoI 100 43.2 . qIL 43 ' (13.,3$) 

·"Nil> ..... nlH>-d5 50.0 40.1 ua/L : 81 . .(3~107$) 

"·PbcaoI-d5 100 29.8 agIL 30 (14~) 

"'p-Twpbeayl-d14 50.0 39,4 ·1lIfL 19 (369r 13091» 
QCU003llI16 68305002 Ms " 

1,2,4-Trichlmobenzene LOO U NO~ • . o· (~lON) IIV10r1l2.13:10 
· J,4-DidJlorobelane 100' U NO • o· (.tI!'1'-9S'l1. ) 
.2,4,s-Trlcb1orophcoo1 '200 U NO,: iIJIL' . :.0 
2.4.6-TrIcblaroplleno1 200 U NIL~ : II8IL o. 
l,4-DitIi\rotQbaJC ., 100 U :' No· '. agIL 0*· : (411 .... 1'20'11» 
2-CblotDlJhelIOI 200 U NO' · II8IL o· .. , (32Ij(".9S") 
4-Cllloro'3-u'ocIhylpbcliol '200 . U ND; • O· (4()'iI;.107'i!i) 
4-NiInIpbeaoI ., 200 u NO · 1Ir/L o· . (16.7 .... ) 
~ 100 . SS.4 : · .. aIL : . SS (32Ij(".ll7'l1> ) 
Hexadllorobenzeoe 100 '. U NO agIL 0 '. I \. 

HeMdlIorobuladieuc 100 'u'-- NO . ueIL 0' 
· tfexactIlOlOelhalic . 100 . . ! U NO IIg/L 0 

~~~re 
100 U ND ugIL :0· (44~119'l1» 
100 U NO 1Ir/L 0, .. 
200 U NO 'ueIL o· (44.104'l1» 

1'beao1 200 'U NO :q/L o· (lS'1~"70'l0) 
· Pyrei.e 100 lOr' . ugIL 101' ~142") 

m.poCresol& . 200 U. NJ): ugIL : 0 
· G-Clesol 200 U NO . . aWL O. 

~"2,4,6-TribrolftDPbeDol 200 .0.00 ugIL . 0·· (27.126 .. ) 
*"'2-Fluombfphenyl 100 ·70.7 "uUL 71· (321j(".109'l1» 
**2-PIIIOIOpIIenOI 200 . 0.00 urIL O· .·.(13 .... ~) 
"'NiIIobcnzcne.cIS 100 69.1 uc/L ,,69 ' (331j(".107W,) 
*.PbeaoI-d5 200 . : . 

" 0:00 uJIL Q. '(l4~) 

. ··p-Terphenyl~14 tOO 98.3 ugIL 98 (361L-llOw.) 
QCI20031l1l7 6I3OSCI02 MSJ) 

:': 

1,2,4-TrichImobe!l%eJle 100 U.,. ND ueIL 0 O. (0..'-20'1» 1()'()9I0217:S6 
1.4-DidlIoro1:IenzeDD 100 . :U NO u!fL 0 '0 '.(QIj(".~) 

2,4,5-1iicbIorophclllll 200 ' U' ·NO ucIL 0 0 
2,4,6-Triehlorophel\Dl 200 U· ND .ugIL '0" 0 
2,4-DiDiIrotoI_ 100 IJ NO ucIL 0 0 \ (o..I6'lIo) 
2-CbIoropIIeaol 200 U NO uBIL 0 O. (QIj(".2S1Io) 
4-Ollom.3-mCtII)Ilpheaol 200 U NO uaJl.: . O· 0: (0.2$"') 
4-NirropbenaJ 200 U ·NO. ' .1I8IL 0 ·0 ~-2S .. ) . 
Aco~. 100 .. 83.6 "gti.. 2 84, ·«(IIj(".24'111) 
~ 100 . U. NO uNL 0 0 
Hexacblorobuladieae ·100 :U NO UtiI; O· o .. . . 

~- 100 ·0 NO 'ugi 0 0 
N-HittosodipropyJamiac 100 U NO· IIgIL 0 0 ~209ro) 
N"nrobeuzeae 100. U' NO' UWL ::. o. 0 
Pelll8C:l\lqroplll . 200· U .' NO ugIL . 0; O . (O'JL-17"') 

.. :.' '. ; 

,. 104 



WorUrden . . 68l9S 

~-----------
SIIIi-VoIa/iItI.GCIMS FaIenI 
BaldI ~ 

l'heDol 
PyJene. 
ni,p-CtcSOlS 
.,.Cresol 

"*2,4,6-TIiIInimophcaoI 
·~lIORIbIpheliyl . 
• ~1UXOpIuoDGI 
··N"dJllbeazeae..dS . 
"·PbcnoI-dS • 
~ Tr:rpluinykl14 

NOUIS: 
. R1!R Is Rlclltated at the !Is., c:oafJCkmce 1eYeI (2-sipuI). 
'!'be Qualifiers ill !hiS nport ... dcfIDed IS fallows: 

* R.ecoYc;ry Or 'l&lU'D dOl wilbin 1CCqI'"_lImits lJI4Ior lipite amount DOL compalib\e with !be ~ or die duplicate lU'D'i"'"QOI1p(IlicabIe where ( . . . . . . 

e: 
•• 
D 
H 

J 
p 

. U 

x 
x 
x 

Indic:llla .-lyle is • ~ CXIIIlpIIWId. 

TIle lIDIlyIt; was rOUDd in !be blallk abovo lM'el'fecliyc MOL. 
. HoIdiJIc _ was ea:eedecl 

~ \'8lue, !he a..aIyta conCCll1ra1ioo fen abo~ Ibc rlfedive MDL and below !he e«ectiw: JIQL . 
Tbe respon.sc between me ooatlnnation eQlumn ud Iho primuy coIumD is >4D'l&D : 

The aUtym WIIS allllyZed for but 100[ deIected below !hiS COIlCenldIion. . For Orpnic and enOrPale.aaalytes:!be rosult is lesS !han 1M effedivc MDL. I ' . 

Presumptive evideDce Ibll!be 1DIIy!e inal JRSCIIL PlcasC-see namliw for faI1ber inronaaIioa. ' .. 
l'IeswnpIiyecvideneelbal!be anaIyle Is DOl present. Please see aarraIiveforfanbef~. 

Uooertain idelllificalion for ....... .tpCCII1ISCOp)I. 

NlA Indi~~ Ihat~recovel)' limilS do llDtapply wheD ~Ie_da.. ~ .pib'eaoc. by a factor o{4 or ma.e. 
"The IUlative PercCIII Diffcrem:e (JU'D) obtained from the sarilp\e dupUcIlle .(DUI') is evaJuaied ipbw !be aa:epIeaee ai1eria vmeu !be nmpIe is peatIr Iban 

'liye limes (SX) 1M COIIIBCI Rquircd doIei:IioII limit (RL). In c:aae.s where either the sample oc dupllcale yalue is 11'$$ th8II SX !be RL. a call1rOl limit of +1-: 
lbe RL is iI8ed 10 evaIuaIe &be DUP .... . .. 
·For PS. PSI), and snn.T resalls.1be valaii:s tistei1are the meuared 1IIbCOIJIIS.1lDl1iuaI CODCC:IIti-adoas. 

. Where !be onalytical method tw been pCrllJnned ~der NElAP ccrtificatipn, the analysis baa .Mi all of tbD 
requirements of tile NBLAC standani uDless qualified on tbe QC SLIllI1DDrY. . 

.", 

& 
.10! 
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HPLC Narrative 
Sandia National Labs (SNLS) 

80068288 

: . . . 
: ." 

MethodJAnalysisInformatlon ' 

" Procedure: NitrOaroioatiCs and Nitramines by Bigli:~Omlance Liquid 
" Chromatography (HPLC) , ' 
, ' 

Analytical Method! ~. SW846 8330 ' 

Prep Metbo(i: ' 

Anaiytical Batch ~' ' 
Nombei':: ' ' 

Prep Batch Number: 

, §ample AnalYsis 

SW846 8330 PREP 

'206554', , 

206553' 

; ,-

The' following 'samples ,v.rere, analyZed using the analytical protocol 8& established in SW846 
'8330: ';',' ' 

SaIDp~m: CIieDtlD ; 
" 

682880.12 ' " 060046-01)2 , 

" 

68288013 060047-002 

" 6828S014 060049-001 : . ' 
: 

" ' 

68288015 060050-002 
, " 

68288016, 060051-002 

. t·· ,,68288017 060052-002 

':,6828$018' 060053-002 

68288019 
, 

, , 

060055-002 ' 

,68288020 060056-002 
" 

68288021 ' 060059-002 

" ragelof5" 
, 

, ' ... 
" 

, : , , 



• 

060060-002 

XBLKOI (BlaJIk) 

' .. 68288022 

1200312387. 

1200312388 

1200312389.· . 

'XBLKOILCS (Laboratory Control Sampl~) 
, , 

, 060046-002MS (Matrix SPkeJ 

. 1200312390 O6o'o4~2MSJ) ~ Spike Duplicate) 

System COnfigpration . 
., . 

Thetaboratory utilizes a high performance liquid chromato~hy <HPLc) instrument' 
configuration for explosives analySes. The chromatographic hardware systeJ;n C9Usists of an HP 

, Model 1050 HPLC or HP Modelll00 HPLC with pi'o~IC:gradient pumping and a 100 ul 
loop injectQr for the,primary system and a 100 ulloop injecioi"for the cont'i:rJXlation syStem. The 
HPLC 1050 is COUPled to a liP Model G1306A Diode Array pv detector, and'the HPLC liOO is 
coupled to a lIP Model G1315A Diode AJ:J;ay UV detector which monitor absorbance at the 
following five wavelengths: 1) 214 run; 2} 224'nm; 3} 235 nm; 4) 254 tUn; S) 264 nm. 

. ' . , :' i. 

The primary HPLC system is usually identifted with either a desigrumon of HPLC I2j or bplcb 
in the raw data printouts. The COnfumation HPtC system is ~ly identified with Ii deSignation 
of HPLC #1, or hplca in the raw data printoUts. ~ lIP 1100 HPLC syst~ is identified as 
lIPLC #3, or hplcc in the raw data printouts. The liP 1100 HPLC has a Coluinn SwitcJtbtg Valve 

. which enables this sy8tem to be used forp~ lUlalysiS ()1', confumatiOIi linalysis. :, 
, . : " 

CbromatograpbicColUlDJis , 

Chromatographic separation of nitroaiomatic 'aJid Iiitr;uDme cOmp~ts is accomplished tbi:oUgh 
analysis on the fonowing reversed p",co1umns: " , ' 

lIP: Hypersil In:lS-ClS;1.50 mIll x,4 ~ O.D.containing 5 \.1m particle size. 
., . l • 

ConfirmatiOn of nittoaromatic and,ni~ co.ents,:initiaJ.ly identified oli one of the above 
columns, is accomplished thrOugh analysis on the followiti.g C;Olumn: ' 

, ' ' 

, PH:' Develosil CN-UGS-5, 25O:mID. x 4~6 'nun LO. 
The primary column is used for q~antitation while the coIlfmnatlon col~ is for,qualitati~ 
purposes only. " , ' , ", 

, , 

462 
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Preparation! AnalYtical Method Verlfitation 

Procedures for preparation, analysis, and reporting of analytical data are docl.unCnted by General 
Engineering LabOratories,'Inc. (GEL) asS~dard Operating Procedures (SOP): 

CallbF~OD Information .' .. ' 

Initial CaUbratiOJ;l . 
All initial calibration requirements have been met for this·SOO. 

CCV ReciUireinents 
All calibration verification standard(s) (CVS',ICV or CCV)requireQleJlts ~ave been met for this 
SOO~ " . . . . 

Quality «ontrOl (09 Information 

Surrogate Recoveries .... . 
Sample'68288016 (060051-002) failed surrogate recovery. The sample was n:cxtractcd out of· 
holding, and the SUlTOgate failure! confitmed. The swrogaw failures ~ attributed to matrix 
interference.' , : 

Blank. Aeceptauee . _ : . 
The blank(s) analyzed with this SDG met the established aCceptance crnena. .. 
LCS ReCovery Statement . , . 
All theLCSspike recoveries for this SOG were within the established acceptance llinits. . 

. QC Sample Designation . 
. The following sample analyzed with this 500 was chosen for matrix·~ analysis: . 
68288012 (060046-002). ,. . .' . . . . . , 

. . 

"MS Recovery Statement , 
All the matrix spike recOVeries were within the established acceptanCe limits. 

MSD Recov~ Statement . 
The matrix spike duplicate recoveries were within the es~iished aCceptance limits. '.' 

MSJMSD RPD Statement. . 
The relative percent differences (RPD) between the MS and MSD were. withiil the requited· 
acceptance limits. '. 

Page3ofS·· 
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- ;. 

( . 

· TedIDkaJ Itifotinatiop 

Holding ·'fbiaeSpeeificallons· .; . 
All samples in this SIlO met thCspecified 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 ;ue calculated in'the AlphaLIMS system. 
Those boldin, tinies expressed as days expire at midnight on the day' of expiration. 
. .. ", .' . ' .' " . 

PrepanitionlAnaly1i~ MeUlod Veriflc8tiOD' 
All pr~eduieS were,performed as stated. in the SOP. 

, Sample Dilutions , 
,'None of tile satilples in this SOO required dilutions. 

, , 

, . MilicellgeoU$ Information . ' 

· Noncontol"llJ8nee (NCR) nOeumentatlon 
· 'No nOnconformance repOrt (NCR) has been genenited,for tlIii,SDG. 

, , ' 

,MaDual IntegrationS ' , 
Some initial calibration standards, continUing calibratiOn s~, and/or samples requiRd 
manual integratiOns due to software limitations. All samples. .' '. . . '. 

Additl.~ Comments· , 
Samples 68288015'(060050002) and 682880}6 (O§OO51002) had a response for some target 
analyte, whose concentration greatly differed between the ptimary and confinnation analysis 
(greater,than 40% difference). BecauSe bOth oolumns or detectors indicated an acceptable peak in 

· ,the appropriate retention time wmdow for these analytes. the analytes are.reported as positive . 
results. Due to the highpereeIit difference between the two columns, it is indicated as such on 
the appropriate Certificaieof Analysis ,with a P qualifier. These analytes reported with a percent 
difference greater than 40% but less than 70% are qualified as N-flagged (presumptive evidence 
of tlwpreseni::e of the rtlaterial). Analytes tepoited with a percent difference greater than 70% 

, should be viewed as Un~ , . 
, , 

The Fonil8 uses the retention time of the surrogate asa measure of how close ~ IetentiOn time ' ' 
of tile samples' and QC are to a standard component. The Instrument Blank does not contain the ' 

, S)Ul'Ogate.,,',·· , 

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

, , . , . . . 
Cc:infinilation analysis was performed on some of the samples in this batch. The values reported 
are from.the primary m,.alysis. The confumation analysis is used for 'qualitative purposes only. 
. .'. - . . . , 

.. 

Page 4 ofS' 
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I .. 

The following analytes coelute, on the cyano column: a.) 2,4.6-Tririitrotoluene, 
· 2,4-Dinitrotol~e,.~d 2.6-Dinitrotoluene b.} 1,3,5-Trinitrotoluene and 1,3:-Dinitrobenzene c.) 
m-Nittotoluene, p-Nitrotoluene and o-Nitrotoluene. As a result sOme of these inalj1es may be 
flagged with a P qualifier: The coelution from the cyano coluinn should be considered and the 
cValUes as suspect to the sample. . . . 

CertmmtioD. Statement 
.• Where the Malytica1lDetbod bas been pedonned un.der NEl,.AP certification, the imalysis has . 
· met all of the requi.rementsOf the NELACstand8rd unleSs otherwise noted in the an81yncal case 

.. Damwve. . 

, Review Validation: 

. oBI.. reqUires all ~ytica1 data to be venfled by a qualified data vali~tor. In addition, all data 
· desigtia~for CLP or CLP~like packaging will receive a third level validation upon completion 
: of the d8ta package.· . 

Date:'_·-L/':;'~""~*,,¥-. .;...~_. ___ _ 

~ .. . 

PageSofS 
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CIitlIt ; s-IIa Nalieul I.aIIonfIIIiM 
MS-O'7U . 
p.o. 80s SIIIID , 
Allluqaqae,1'lew Mako " 

CGII1Kf: ~M-I'IIIIIIDt" 

WorkonIIr: . AZII8 

im.c' ................ 
III1Cb 206SS4 

QCl2003l:1311 LCS 
1,3,s-niIIiIrobedzcac 
2,4,6-'l'riDiIrotaIume 
2,4-DiDiImoUeac 
2,6-~ 

2-AmiJIo.4,~ 

~AaIiIID-~ 
JIMX 
~ 
RDX 
Tlllyl . 
m-~ 
..... N'_~ 
.o-ffi~ 

~ 

•

1,2-diailrobeDzale . 
. QC1D>312387 :MIl 

1,3> TriaIIrobtazeDt 
2,4,6-~-
~ 
2.6-~ 
2·Amino-4,6-diDiIroto1uea 
4-AmiDO-l,6-di11i~ 
JlMX . 
Nib....... . 
RDX 
TeayJ .. 
m-DIaiIIvboDzeae 
m-NiIroIoI_ 
o-~ 

p-NiIroIo~ . 
. ··I,z..d1l1i11obcDza1e 

QC11OO31l389 6828801l MS 
1.3.s-TriDitrobeuzaIe 
'2,4,6-~ 

'2,4-Di~ 

2,6-DiDiUaIoI_ 
l-~l_ 
4-Aml_l,6-diBi~ 

HMX 
N'1IrDbeIIzeDe 
JU)X 

TlllyJ 

. NOM 

800 
800 
800 
800 
800 
800'; 
.800 
801) 
800 
BOO, 
BOO 
800 , . 
800 
8011' 
400 

400 

800 
. 800 

.. 800 
800 
800 
800 
'800 
800 
800 
800 

U 
U 
U' 
U 
U 
U 
U 
U 
U 
U 

, , 

QCSummary 

',' 

QC 

716 
'.708 

680 
66s 
ns . 
700 
7t8 
612 
724 
666 
m 
616 
C568 
611 

.' 3'11 

U NO 
u NO 

, 
U , . !olD , 
U lID 

·.U NO' 
.U ~ 
U NO 
U 'NJ> 

: 'u ND: 
,U "'1>';: 
U ~:', 

U ND 
'u .NJ> 
u , '" .'NJ:) 

'395 

N'D 733 
NO . 732 
N!) 7CD 

-. ~ N!) 684. 
NO 148 
NO 7J9 

:NO 7" 
.NO ~. 

'N!)' 712 '. 

NO: 658 
: 

, ; 

Ilg/tg 90 m,....J24'11) n..W ll)'l~ 23:'" '. 
ugIIcg 89· (8O'lb-l2O\fI ) 
.~: '~.'. m,....~) 

,qIti, 83. ('14,.... UIIJ,) 
.:~ 

urIk& 
91 (81,....1l5'li) 
sa .~123 .. ) 

'Ilg/q 90' (84 .... 131 .. ) 
'11~ 84 .;(7,....12$ .. ) 

.vm 91 (~123IJJ) 

.. lIi"k& ·83 (6,..,124110) 
. 'ug/t& . '81 (T7'Ih-~) 

.uslkg IS ~11"') 
~ 84 :(7'''''-Il~) 
,D~ '84 (76""-121'11) 
ullk& 9!1 (7i.~llK) 

iaBlk& , . 11)'1110223:17 
, lIA. 

UWk8 
' ug/ki 

ua/kB 
IIJIkt; 
lIpg 
.ugIkc 
'UWk& 
,uJlkl .. ulik& 
~ 
uA 
U&'kI 
ullke 

; 
99 (7l .... ~1"') 

,UBikI 9l < __ 133910) lQ1l2lO2 00:41 . 

'lIfIkg 
, 

92 (77«O-132'l11)· . 
. :.UWI!& ss . (61 .... 134'l1.) . 

uWk, 86 ·~1~1"") 
ugIkc 94: . (mb-124'JL) , 

IIJ/IC8 90 m,....llO'lL) 
IIi/'kg .. 9l . (1S«o-I38'l&) 

, IisIks 81 ('I1«.-12O'l1J) 
, qIkg .. 90 {6i .... 136'l&) 

ucIt& 0· .(~t3S'1» 

" 

, ' 

13: 
.' . 
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w~ 68218 
gcsUllllD8l"Y 

Pqe2Clfl 

Pm... NOM SlmDle 0I!al 2~ UaIta lU'D'" JI.EC'lIo Jt.a. Ai!!!! o.te TIllIe 
Jll'LCEIpIaoI .. ,... 
UdI 2065S4 

in-Diui1l'Obellr.cuc . '800 U' NIl 119 II&IkI :'90 (75'1!-1~) 
m.-NiIlOUiI_ 800 U 'NO 69S . UBIlr& 87 ('73~ 116'l11) 
o-NirIoI\)Iueae 800 U NO 696 . IJ8Ik& 87 (~122'Jlo) . 
p-N"lIId01uei1e 800 U . NP 4S99 ug/k& 87 (67~1~) 

"1.2~ 400 394 '414 ugIkg 104 (11 .. -118 .. ) 
QC1:lOO312M 682II01l M5D 

.' . l,3,s-TriaiJioobemme '100 U NO .764 II8Ik8 4 96' (O'5-2O'lr) l~Ol:23 
2.4,6-~ 800 U' NO 759 uwQ 4 9S <IH'-~) 
2.-t-DiIlilroliil_ :800 ·U NO 745 ~ (; !13 . (O'lII,.:2.4") 
2,6-DiniCnII!II_ . . 800 U NO 732 ug/k& 7 92 (O'lII-21'l1o) 
Z-AmiiIo-4,6-iliaI1IOIOIane 800 U NO 771 1I&Iki . 3 .96 (O'lII-20'5) 
-t-AmlaCI-2.6-cJiDltroIoIIJ 800 U' NIl 748 IIf'lcg :4 94 (O\II>-2O'lII) 
HMX 800 U 'NO 764 Ii&Ikg 4 96 (1l'Tr3W) 
NiQoIIebieue aoo .U NO 733 u&'kI 5 92 (O'lII-21") 
lIDX· 800 U NO 7SO . ugIkg 4' . 94 : : «*-3",) 
Tdlyl .800 U NO· 6!lO uA 5. 86 (cw..~) 
~ 800 U NO 758 U&Ik& S !)S. (~) 
III-NiIroIoI_ 800 U NO 731 ug/k& 5 . 91 (ll'TrlW) 
o-N~ 800 U ND 733 ""'" . ·s 92 (0\11>-23 ... ) 
p-N~ 800 U NIl 735 usik8 S. .92 (1l'Tr22'lli) 

• .2~ 400 
394 417 ugIkg 104 (11~11a...) 

. r-r-: 
lU!R.1s QJQdIled 81 tile 9S .. ~ IevtI (2-ligma). 
Tbe QIIaUfirn Ia tis npon lie defiDed IS follows: 

• llt:coIray G ~ _ 'ItiIhin ~ IiIIIiIs fitJiII .. spib IIII)IIUIll DOl compaDIIJe wiIh the .,.,Jeor Ibo dBpIiceIeJu.o.s __ ipplicioble wIIa1i d 

.. IDdicaIes uaJyte it • sanopIe compowwI 

B '~~ wasfowod ill tbe bIaak .tJove1beeffc<:li';& MDL
H HoIdiac ID was eJIACIIIcd 
j ~ted value, tile lIII8Iyte c:oocenuuiOli fell above 1be effecIivc MOL lind below !be clftlctive PQL . 
P The mpoosc between 1lIe COIIfiimIajim column at tile priPlaIy oulumII is >4M>D 
U Tbo 1Il8I.yb>....s aa:alyzed (or but I\Iltclclcd£d beloW \lDS ~ For cirpIIic 8Jld jmorgmie analytes 11)10 result IS Ie&a ibm !be eIfec!i .... ~ 1 , ... . 
X PresumpdveeYideoccthat.!beaalytci$1IOlpreseoL PJeuesee~f\ll"fllrlber~· 

X PrauuJplivc evideace'!hat'1he IIIII)oIe is nat presenI. Please see aamIIiva forf1u1kria6cmalian. 

X U1lCerlain idt<ntfficarirm for pllllllaspccaroeeopy. 

I'IIAindicates lhaupllrerecovery limksdo~ apply wbeo &ample~ exceedsspikc I'OIIC.IIY I tilcb:wof4oraae. ; 
"']be RclIIi .... ~ Diff_ (lU'D) ~ from Ibe tampJe Wplicall: (DUP) is evaluakd apiDstthe ac:cepteGcc c:ri1aia wNm the samp\e ill sreau:r tban 

five limes (SX)1beCOlllraCl ~ deu=ctioa 1imit(ltL).Iil_1 wbereei1bwthe sample or duplicate valcJeis lea than "'.d1eltL,aCOldrollimitor.w- . 
. !he . lU. is ILSCd ID B\'~ Ibe DtlPmuIr. . 
For PS,1'SJ), aod SDR..T zesulIs. the vllues Iisled III1Ilhe I1IWUIed AII1OIId&, DOl fiDaI ~ 

Where !he anaIyt1~ method bas ~ pcrfanned UIl4er NELAP cmifti:aIion..ttie analysis h~ _ all oflhc 
. ~ of the NELAC 1l8IIda¢ unless quaiiliedOll the QC S\lIIIIDlIJ)'. . 
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, HPLC Narrative 
SandJa National Labs (SNLS) 

SDG68288--1 

, Method! Ana'br!I! informatiOn' , 

',", 

. ~ . 

, ,Procedure: , NitroaromatiCi and N'r,ti-amines by Bigb PerforinaDce Liquid 
, ' Chromatograpby (BPLC) : ' ' 

Analytical Method: 

, Prep, Method: 

$a)ytical Batch 
,Number: ' 

.. SW846 8330 ' 

, SW846'8~3Q PREP' : 

206481, 

" ,Prep,B~1Ch Number. 206479. 

, ' 

SamPle Analpi! , 

, The fonOwingllamp~ were ~Yzed ~ing the aruuyti.cal protocQl as est8h1i~ in SW846 
$330: ' , 

. '- . 

1200312201 

'1200312202 

ClientID ' 

, 060078~, 

, XBLKOI (Blank) 

',XBLKl LCS (Laboratory Control Sample) 

, ' 

'. .' . 
The laboratorY utiliie8 a high petfonnance liquid chromatography (HPLC) instruDient 
configuration for explosives analYses. The chromatographic bardware system. consists of an HP 

.' Modell0SO BPLC or.1!P Modilll00, HPLCwitb Programmable gradient pumping and a 100 ul 
loopinjCctor for the primary system and'a 100 ulloop injector tor the confinnation system. The 
lIPLCI050 is cOupled to a lIP Model G1306A biodeAmyUV detector. and the BPLC 1100 is 
coupled to a lIP Model 01315ADiode Attay UV detector which monitor absorbance at the ' 

, following five wavelengths: 1) 214 run; 2) 224 DIll; 3) 235 run; 4) 2S4 nm; 5) 264 nm. 
.. , 

,,',' ,Pagelof4 
.' \ 
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The primary HPLC systeln is usUan~ ide~tified with either a desi~oti QUiPLC#2; Or hplcb 
in the raw ~ printouts. The confumation HPLC sysre.Iil is usuaUy identified with a designation 
of HPLc #1, Or,bplca in the ~w data printouts. The lIP 1100 HPLC system is identified as : 
HPLC #3, or bplcc in, the raw data printouts. The HP 1100 HPLC has a Column Switching Valve 
which enables this sYstem to lie used for primary analysis or confinnation 8naIysis. 

: -, ',' 

Chromatoe~bic Colwi:ms. 

Chroinatograpbic separation of introaroma~c and nitram.iDe cOmponents is accoDipUshed throUgh 
aJl!Ilysis on the following reversed ~ cohunit$: ' ' ' " ' 

HP: H~il:aDS-Cl~, '250 ~ xA mm oll. Containing S, ~ particle,sm. ' 

Confumation of riitcQaromaticaDd nitramine 'oo~ponents, initially'iw;ntifie.d 00' one of the above ' 
columns, is a?complished:througb ~al}'Sis on the following column: ' 

PH: Develosil CN~U05-5, 250 mm x 4.61lliq 1.0, : 

The, primary column is uSed for quantiuilioo while the cOnfiiniation ,column js for qualitatiVe" 
p~ODly. ,,', ' 

. : .: 

Prepar~tIoil/ Analytical Method Verific8tioJi 

Proceduies for prepariWon,analySis, and reporting of an~ytical data are ~ted by General 
Engineering Laboratorles, Inc. (GEL}as S~d Operaiing ProcedureS (SOP). " , 

. . . :' '; . . . , .' 

Calibration Information' . ;. . . 

Initial Calibration ,," " ' " 
• AU initial calibration requirementS have bCen'met for this 800. ' 

CCy Requiremen~ , ' , " " , ' , " ' ' " , , .' " " , " 
All calib~on ,vei;ifieati.on Iltandard(S) (C;VS, ICV or CCV)re<Nirements have,been met for this ' 
SOO, 

, :' 

Ouality Control '<00 InfornlatiOn 

Surrogate Recoveries":: ' , ' 
All the ,~g~ recoveriesw~\vitbPt the established accepianCe criteria fOr,lbis 800. 

. . - , . .' . . 
" 

, ,BlankA 'taDee ,,': , , ecep , " , 
The ~lank:(s) analyzed with,this SJ)G met ih.e est,abllshed acceptance cr:ltei:ia. ' 

LCSRecovely S*ent', ,', , " 
, All the LCS Spike recoverieS were Wttbin"the established acceptance limits: . . . . 

, 'Page2of4 
.'. . 

=, :, • 
" ' 

. :. 

51., 



• 

QCSample Designation· . 
A matrix spike was performed on a client sample in SOO 68152., 

M8.Rec:overy Statement : .. .. 
One ·or more of the required splking analytes were not within the acceptance limits in the matrix 
spike (MS). The ~ sVike dUplicate (MSD) alsQ failed ~overieS. The failing n:covenes are 

· attributed to matrix interference. 

· MsD B.ecoveryStateDient . . . . . . , 
One or more of the required spiking analyres 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 interfefence. ". . 

· . ~ RPbStatement .' . . . . 
· The'relative.percentdifferences (RPD) betweeri the MS and MSD were not within the required . 
ac:c:ep~ limits. . . 

Technkal Inftmgation 
! . 

Holding.TbDe Specificatlons . ., 
All samplesm this SDQ met the specified holding time requirements. OF!. 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 bours are calculated in the AlpbaLIMS system. 
Those. holdlng times expressed as da~ expire at midnight on the day of expiration. 

PreParation! Analytical Method Verit'iciatioa 
· All procedures were perfoqned as stated in the SOP. 

Sarnple'DilutiODS . 
None of the sBinples in this SOO reqUired dilutions .. 

. . :.: MisCeiJane9us Information . 

Noncoilformance (NCR) Documentation 
No noncotifru1nance report (NCR) haS been generated for this SOO. . 

.' : . .' . 

Manual IntegratiObi . . 
Some initi81 calibration standards, continwng calibration standards, and/or sampleS required 
manual integrations due to. software limitations., 

Additional ColllDlel1ts 

. . The Form 8 uses the rere~tion time of the. surrogare as ameasure of how close the retention time 
of the samples anu QC.are to a stand3rd component. ThC Instrument Blank does not contain the 
SUlTOgate •. 

Page 3 of4 

... 
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• - , 

The samples were concentrated prior to analysis to achieve the required detectiOn limit: 

Confirmation anal~sis -was performed oD. some of the sampl~ in ibis batch. the valueS ~ 
are from the primary analysis. The con~tion analysis is used for qualitative purposes only; _ . 

. . .' '.. 

The following analytescoelute_ On the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotolueneb.) 1,3~-Tririitrotoluenc ~d l;3-DiDitrobenztme c.) 

. m-Nit1"titoluene. p-NitrotoluenC .and o~Nitrotoluene. As at result some of these analytes may be 
flagged with a P q~fier. The coelution from tOO cyano co)wp,n should be considered and the 
values :as s~peCt 10 the sample"_ - . - . -

--_ Sample 68295()()7 (060078~)had a response for sOme target atialyte whose concentratiOn 
. gre8tIy differed between the primary andconfixm:ation-analysis (gre.-than4O% difference) .. 
-BeCause both columns or-dctec\OrB in~cated an acceptable peak in the appropriate retention time 
window for these analytes. theanalytes ai:ereported as positive results. DUe to the high peicent 
difference between the two cOhunns, iiis indicated as iuch on the appropriate Certificate of 
Analysis with a P qualifier. These analytesreported With a pereent difference ireatu than 40% 
but less _than 70%' ~. qualified as N-flagged(presumptive evidence of u.e piescnce of the . 
material). Ana}.ytes reported with a percent difference greater than 70% should be yiewed as --undeiected. _ . -... - , 

Certifteation StatemeDt 

Where the 8naJ.ytical 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- , 
nanati~e_ ' . - - . 

. ,: 
. . , . 
Review V~tion: -, 

, '. GEL requkesall inaiytical data to be verified by a qualified data validator. In-addition. all data 
; deSignated for Cll' or CU-likepackaging win receive jl third level validati~ upon compl~on 
of the chlta'package. .. .: .',. - , '.: _ ,:. ' ' , - . ". 

Renewer: 

\ -, 
, - Pagc4of4 
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cUeat. Saac1Ia NatioaIol LabonIOries 
MS-II'7~ . . 
P.O. Box 5Il1O : 
AllJquerqlit, New J4aiI;O . 

. ' J'ameII M.l'uIsaat . 

Wcdonl.a': Ii8'l95 

.Pa.-
1IPI.C ......... _FMa.I 
BIIiCII. 2064a1 

QCI2003I220Z xis 
J,3,s.~ 

2,4,6-TrhIiIroIGIuoDe 
2.4-Dinitrocol_ 
2,6-DiJIitrotoIueoe 
z,AmiJIOo4,CkIiJIiIt~ 

4-AJnbM>.~ 
HMx 
NIbObeazalc . 

·EX. 
Tcayl 
m-Dillilnl~ 
m-~1ucDo 
o-~.' 

p-NiIrOtolueoe 

•

,uiaillObcuenO· 
QCIJtW\%ml' MB 

1,3.5-TriNtrobeozeoe 
2,4,6-TrinilrololllClllO 
2.4-DiaitwtoIuc:ae 
2.("DlIlkloloIucut> 
.2-AmitJI>.4.6-d111i1ro101o1eue 
4-AmiIIo-2.6-dhd1nllolllene 
HMX . 

:Nlbabeazcae 

RDX 
. TDlryI 

m-Dinitrobetmne . 
m-NiLrOlOiueae 
o-l\i1ro!oIuerIe 
p-NitroIoIaeDe 
-l~ 

QCI2003I23l5 681S2002 MS 
1,3,s·Trlni1robeGzeJle 
2.4.6·~ 
2,4-DlnillOlO1uclle 
2.6-Dioitrotoluene 
2-AmiIIo-4,6-dipib"OlOlucoc . 
4-AmiIIo-2.~ 
HMX 
NiuvbeDzcne 

.RDX 
Teuyl 

& 

NOM 

J.Q4 
i,04 
1.04 
1.04 
1.04 
1,04 
1.04 
1.04 
1.()4 
J.()4 
1.04 
1.04 
1.()4 
1.()4 

0.519 

0.S19 
, 

1.Q4 
J.Q4 
1.()4 
1.()4 
1.04 
1.Q4 

1.04 
1.Q4 
UK 
l,Ool 

, 

U 
:u 

U 
U 
u 
u. 
U 
p 
P 

'QCS!J!IDDBIJ' 

oc 

o.m 
1.00 

0.934 
0.979 
0.972 
Q.8lo 
0.949 

; 0.879· 
o.m 
O.99J 

;: . 0.932. 
0.935 
().928 

0.944 
:. 0.502 

.U No 
'U NO , 
U .. NO·~ 

U \ 'NO 
. U. NO . 

U lID 
1.1 NO 

'U .ND 
U "NQ 
.b, . ·NO 
U . Nl') 

u· 1oo'D. 
U' . NO 
U NO 

0.476 

NO 1.71 
NO .26.9 

0.182 0.946 
NO, .. W6 
NO 0.911 
NO 0.919 

: NO' , I.l() 
ND 0.723 

0.230 I.OS 
0.64~ 0.816 

. ; 

\ . 

ugIL 
u8!L 
uiIL 
uB/l., 

; ugIL : 
' ugIL 
IlJIl. 

. UJIL 
: uaIL 
. IIg/L 
. Ujd. 

qIL 
,ngIL. 

U8IL 
IIg/L 

.i&IL 
aIIL 
IIJIL 
q/L 
ugIL: 
1lIIL. 
naIL' 
qIL 
lIgIL. •• ., 
lIgIL. 
.ugIL 
ugIL 

; ;ugIL 
, 

\Ig/L 

u8!L 
ugIL 

.' IIJIL, 
'. uBIL 

u8!L . 
uiIL : 
ugIL 
u8!L 
ucIL 
1JiIL. 

", 

. ~ Daie: 0dGIIef28, 2ttl 
. . J.>qe loU 

.. 

'" 

94 (84".11~) 
96 (as'll-I1~) 
90; (78.110'11) 
94 (79'11-110'11) 
94 .. C1'1'II-Ua..) 
19 (m.,..1l.0'II). 
91 (86'11-110'11) 
as' (6 .... UO'll)· 
86 (76'11-110'11) 
liS (73'II-lJO'iIJ) 
90 ~ (7~1J0IJL) 
90 ~1l09&) 
&11 (69'11>-110'11) 
91 (73 ... -110 .. ) 

"'!7 (59'11-11",) 

92 ,(S9'II:-llK) 

165· (62'11-121") 
2S9O- . (56'11-137'11) 

74 (1S9fi-118'5) 
84' . (63 .... 123$) 
89 ' (6OIt>-133'J&) 
89 (509&-121$) 

106 (66'11-131") 
70 (61 .... 106 .. ) 
79 m .... 13S .. ) 
'16* (52 ... 12 .... ) 

JLW J(.VOIIWll6:12. 

'10f08102 15:29 

" . 

: IMl8i02 16:54 . 
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" ~CS1Jmmaa 
wOJtilx'rJer: ~ 

'Pannaam. If.Q.~f SamoJe 0uaI ~ 
BPLC~ .... FIUnI 
BoP 206481 

m-DinlIIObenzene Ui4 U· ND 0.989 
m-NilrOlOlIlODe 1.\)4 .. JP • 0.0975 0.872 

· .,.NilrotOluene 1.04 . U 
p"N'~ l~ U 
···1~ QoS19 

QCl2003l22Q 6I15:1OOl MSD 
1.3,5-Trinlb oIleIlZ\lDC 1.04 V 
2.4,6-TrbIiIrcIloI_ ' 1.04 '. U. 

· 2,4-DinllrololucllC . UK 
2,6-DiDlIratoJucn 1.04 U 
z.AJniao.4,6-dinI~ueoe 1,04 U 
4-Am;1\O-2,6-iImiIltllOlueuc 1,04 . U 
HMX 1.04 U 
N~ 1.04 ,U 
RDX 1.04 ' :p 
'leb)'l 1.04 P 
m-DiniuUbeazene 1.04 'U 
m-Ni~ 1.04 . JP 
o-Nilrotoluei!e .1.04 u 
p-Nitr<MDlueDc 1.04 ' U 

OOS19 

Rl!R. is calcu\alf:d 11 the 95 .. confidence level (Z-sipoa). :" 
The Qualifiers in Ibis roport are defined IS follows: 

'ND 0.821 
NO 2.745 

0.755 0.718 

NO 1.80 
ND . '1:1.6 

0.182 un 
ND 0.976 
ND • ·ND un' 
NO i,Q2 
NO Q.34O. 

0.230 1.19, , 
0.649 1.& .. 

ND ,1, 1.02' 
0.097" '.' 1.12 

N'D 1,03 
ND 3.42" 

0.755 '0.737 

.', 

·"'.2c1f2 
thIi&s 1lPD'1o . REC'1o 11- ADkt Date TbM 

ugIL !IS (64"-117'l') 
ucIL 7~ (56":' i29'l') 

•• ·79. (58'1&-122$) 
DgIL :261;- .(65...,.U6 .. ) 
1Ig/L 138· (S9'h-1l8'l') 

usIL . 5 173. (~7.6'l') . 10I08I02 17:n 
. ug/L .3 2660 · (0$-17$) 

uw'L Ii ··82 (~2S$) 

ugIL . 11 ,94 · (0$'31$' 
uB/L . 8 ·96 · (0$:3611» 

, uJIL 10 98 ' (0$:-32'10) 
us/L 8 98' , (0'10.33'10) 
ugIL IS 81 · (~22'A) 
uJ/l,. . 5 82 (K~29«» 

ug/L '. 141· 93 , . (09&-29«» 
IIJIL ~ " !Ii (~2Oi[,) 
DgIL '1:1 98 · (~29'10) 

ua/L 23 99" , (0'10-24'11» 
·:UJIL, 21 3~ (09&-'1:1$) 

DgIL 142-' (S9'j6-l18'l11) 
:" \ 

• . RecoveI)' or 'IoRID DOl WiIhiIl'JCCepIanI:e lli!lils aodfor spike amouni ~ ~pBliblei wilh \be ~le or1hc dupIicaIe IlPD's.ae 110\ applielble where' . . . ". . . . . . 
.. . Indicates analyIc is. $mTOgIIIe.compauad. . 

B . The aua\yle was found in the blank above !he effective MDL ' 

H Heldlag time was exceeded . . 
J Bsti~ value, the analyle conoeotraIion'fen ~ the ~ve MDt. aiId beiow!be effective PQL . 
l' The response ~ the confirmaIioo ~umn ~ the~ ~\ulIm is>4O'loD ' 

U The :mnJyle was analyzed for bUt Dot ~ed below IhIs eo~ FOr o;.pmc 8lId blorganic anaIyIes Ihe n:sull is less IhaIi theefftWw MOL 1 
X ~ve evideDcl: that Ihe l1li")110 is DOt preSeoi. PJcase~ iwratI\'8 for funber iobmaIloa.. . ' . . 
X . Presumpliveeridenc<: that the IPlaIytO if DOt pzeseaI. Please _ iwratIve for fIIrtbet ~ . 
X Oace.unn ideDlilicllioa for 111IIIIIIII apecUQSaI(>y. . ,. . . > 

, . 
NlAjadicaIeS1baIspikem:ovetYlimi1SdoDOl.applywhen~~~0I111X1:eec&spikecOac.bya~of4Cl'_ '.' ,'. .' 
'" The Relative Percent DiffereDCC (RPD) obtained from Ihe&ample cbtpIica!e (DUP) i, ~v~ ql!iDSt!he accepIeDCC aiteria wIallhe AI1JIlIe is p..:r thin 

five limes (SX) !he COBb'aC1 iequired dc:kction Umil (ilL). III cases wbm either Ihe sample or duplicate valu is less Ib3Il ~ !hen. .• COIIIrOllimil of +I. . 
the RL is used ID evahiate 1he DUP res\Ih. . ., . . .' ",. 

· For PS, PSD, aDd SDn.T ",suits, !lie val_ lisled are she measIiled imioums, not.fiuI ~ , . , . , 

Where the analytical melbod has been perfonned under NJn.Ap ccrti&.uon. the atialYsis bas met all of the 
requircmcots of the NELAC standard unIe$$ qualified 011 !be QC SUllUIIII)'. . 

I : " 

.:" 
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, 

Mtthod/AJI8Jnis lDformation 

l'roeetbu·e:· ' 

Analytical MethOd:. 

Prep Method: 

Analytical Batch Number: 

Prep Birtch Number: 

SWPIe ADaIDis 

. PCB Case Narrative .: 
Sandia Natioual Labs. (SNLS) 

500#68288 . 

, l'olye~lorinated BipheujJs by M«Iwd 8l)82 

SW8468082·. 

SW8463SS0B 

~286 

'206285 

The following sainples ~ere analyzed using the analytie;u protocol as established in SW846 8082: . . . 

: SampleID 

68288012 

68288013 

68288014 

68288015 

68288016 

6828801'7 

68288018 

68288019 

'68288020 

68288021 

682880+2 

1200311720 

1200311721 

1200312100 

1200312101 

: cnmtID 

060046"()()2 

O«l047;.()()2 .. 

060049-001 

060950-002 

060051-002 

060052-002 

060053-:002 
.' . . 

. 060055-002 . 

060056-002. 

060059-002: . . 

060060-002 

. PBLlCOl(methrid.Blank) 
'". -

. PBLKOILCS(LabotatoIy.cOntrol Sample) 

060046-002Ms(Ma1rlx spike) . 

060046.o0~SD(MatriX Spike Duplicate) 

5S 
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System CDnlimt!tioa 

Chromatoarapllk Colu1DDS 

CohmmJP' Colamn :Deseription 

J&WI PB-5(5%~Phenyl)-metbyJsiloxane 30m x 0.53mm x 1.5um, 
DB-6O,8 DIuabond stationary phase· 30m x O.S3mm x O.SUm 

J&W2 DB-5(5%-Phenil)-methylsiloxane 30m x O.32mm ,d.Oum 
DB-1701 Durabond ,statimaryphase· 30m x O.32mm.,xO.5uin 

DB-5(5%-Pbenyl)-meihyl~iloxane30p.<t x 0.S3~ ~ l.S~' " 
J&W3 DB-1701(14% Cyanopropylpheny1)-Ii1ethylslloXane:3Om x 0.53mm x 

O.5um ' " ' 

'J&W4 ' DB.608 Durabond station~ phase· 30m x 0.53mm x .83um 
DB-XLB* 30m x'O.S3mm x:1.5um ' ' , 

'DB-XLB· 30m x O.25tnm;ir. O.2SUm ' , 
J&WS DB-I7MS(SWo-Pbt:nyl}methylsiloXanc: 30tn x O.25mm x O.25um 

J&W6 DB-5(5%-Phenyl)-methylsiloxaDe 30m x O.2Smm x 02Sum ' 
DB-17MS(50""{"Phen),1)-methylsiloxane 30m x 0.25mm x 0.25uIn 

, Rtx-CLPest:icides 
RESTEK Rtx-CLPesticides n 

30m x O.2SnIm )It O.2SIim 
30m x 0.25mm x O.2Ouni 

, ' * DuIabondandDB-XLB ~1ra<iemarlcs ofl & W. 

Instrumeut Configuration 

'The samples reported.in this SOOwCre IIlllllyzed on one or more of the following instniment systems • 
• Jns1rument systems are referenced in the raw data and individuaJform headers by the Jnstrument ID ' 
deaignations'1isted below." ' 

IDstrum~nt ID 

ECDl 

ECD2 

ECD3' 

ECD4 

ECDS 

ECD7 

ECDS 

, , 

System COntigunltiOD , . 

J:IP 6890,SerieS GC ECD~ 

HP6890 SeriesOC ECD~ , 

HP 6890 SerieS GCEp>JECD 

HP '5890 Series n Plus OC ECDIECD 

: HP 6890 Series GC ECDIBCD 
. . .' , 

lIP ,6890 series 'oc ECD/BCD 

I1P 6890SerieSGCECD~ 

SDGMiS28I- PCB ' 

Page20fS . 
: i . 

" , 

Chromatographic Co11lJDll" 

RESTEK 

RES1EK 

RESTEK. 

J&WS, 

J&WS 

J&WS 

RESTEK 

56( 
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, 

heparatioD! AnilytiulMethod VerifieatioD 

ProcedureS for preparation, analysis, and reporting of analytical data are dooumented by General· 
En$ineering Laboratories, Inc. (GEL) as Standard Operating Proceduie$ (SOP)~ 

Initial CalibratioJi 

All initial calibrBtionrequirements have been met fOt this 800. 
• • • r 

CVS R.equireJl,l9ts 

All c~ibmtion verification staridard(s) (CYS, ICY or CCV) rcquitcinenm have been met for this 800. 

Quality Control roo lDformatl9n 

Surrogate RecOveries 

All the surrogate recoveries were not within ~ e&tabUShed acceptance criteria for Ibis soo. The 
surrogate recoveries for samples 68288015 and 68~8016 were outside the ~ogaterecovery criteria due 
to r:na:trix intel'femlce. This was CODfinned by re-Cxt:raction and re-analySis. . 

, :" .. 

. Bialik Acceptance., 

The blank(s) analyzed with this $00 met the established,acceptance criteria. ' 

LCS Recovery Statement 

The Laboratory Control Sample (LCS) spike reCo~es forthi~ Soo wen: witbin the established 
acceptaDce limits. ' ,. .' , ' 

QC Sample DesJgDatio~ 

The f.ollowing sample was selected em: the PCB method Qc: 
Client Sample lD# , 

060046-092 

Laboratoiy Sample ID# 

,68288012 ' 

The method QC inclUded a Matrix Spike (MS) and f.!Iatrix Spike DuPlicate (MSD). 

MS Recovery Statement 

The matrix spike rc~veries for 1his SOO Were v.'itbin tbi established accqrtanc'e limits. 

MSD Recovery Statement , 
, . 

The matrix spike duplicate recoveries, far ihi~ SOO were within the, estab1ishedacceptance limits. 

MSIMSD RPD Statement 

The relative percent differences (RPD) between each MS andMsD were within the required acceptance 
: . .:' .. : 

. \ . 

'. 
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.1imits. 

TecbDicallDformaUu 

Bolding Time SpecifieatioD5 . 

GEL assigns holding times balled on the associated methodology, which assigll5 the date and time from 
. sample collection or sample receipt. Those holding times expressed in hours are c81Culatcd iii the·, ' 
AlpbaLIMS system. Those ho~ times expressed as days expire at midnight on the day of cxpti-ation. . 
. All samples in this. SOO met the specified holding time requirements. , . 

, PreParation! AJialyticaJ. Met~ ~erilieation 

All procedures were perfoaMd as s1a~ in tile SOP. All samples mlderwentsulfut ,and al~ cl~11p. 
procedure. ' , 

Sample DnDtioDs 

. The following samples were diluted due til then: viscPllS natUrc: 

SampleID . Dil.tiollS 
'. 

". 68288021 ' " lOX 

68288022 lOX .-
.. .' 

Samp~ h-px-eplRe-analysis 

Samples 68288015 and 68288016 were ~~ to confitm the surrogate failure. 
. . . ". '.. 

Miscellapeous Information . 

NODCoDformaD~ (NCR) Documentation •. 
, . . . 

No nonconforinance reports (NCRs) have be~ genintedfor this SOG. 

ManualllltegratioDS : 

certain standards and sampJes reqriiredmimual u{tegrations to com:ctly position the baseline,asset in·the 
calibratiOn standard iqiections. If manual integratiOnS are perfonned, cOpics of all ~ integIation 
peak profiles will be included in thei;8.w data sectioD of this package.. ' . . 

AdditiOnal CODUDents . 

The additional co~Cnts field is used to address ~ial issues associated with each 1U18lysis. clarify 
tnetbodlcontt:actua1 issues pertaining to tl1e analysis and to Jist my report documents gmerated as a 1¥SU1t 
of sample analysis 01 review. The following a4diti~al comments were required for thiS sample set 

Aroclors quantit3.ted on the raw ·&ta rePort by ~be T~get datasystetri do not necessarily'represent positive 
aroclor identification. In order for positive identjficati<m to be made,tbe aroclor must match in pattern 
and retentiOn time; as' well as quantitate r~tively close between the primary and ConfitInation columll$, 
as specified in SW846 method' 8000. When. these conditiQDS are nOt met, the aroclor is reported is a non
detect on the data report. These situlltions win be notedon the raw data as DMP, representing "does not . 

SOOK8288 - PCB· .. 

! ': 'qe4ofS 
: . '. 

S6 



·' 

matcbpattem",orDNC "doesnotc~". 

Certification Statement ' 
, . . . 

Where the analytical method bas 'been performed under NELAP qerti:fication. the an8lySis bas met all of 
the requirements of tlle NEtAC standard 1lIliess otherwise noted in the analytical case niuTative. ' 

. Review ValidatiOD: 

GEL requires ~1 ana.1ytical data to. be Verified by a qualified data VlIlidator. In aQdition. all data 
des~ted for CLP or CLP-like packaging will receive a third level validation upon completion Qfthe 
data package; '. . . . . ..... 

The foBowiDg data validator verified theinformatioli presmted In this ease narrative: 

'Revi~er:'J; : ... ~ Date:· f'?/--ffo;" 
I ' I 
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cu.t: s..dIa Naliolllll LallonlDriH 
MS-Q156 

. CODtacC;· 

W~ 

P.o. Box SlOt 
AInopa"q.e, New MaU:o 
P ..... eIa)l.l'IIIalDt , . 

mas 

.. ....vilallkt:rcB,..,.,., 
BIItb . 206286 

QCI2OO31112.1 LCii 
AlQcIor·l260 

"4cImt 
"DecIchIoro~)'1 

QC\7.0IlJl1?2G hi!! 
.MIcior-I016 
MIcIor-I221 
Aroclor·1232 
~11A2 
AnIclot-1248 
~-12S4 
AnIcIoi-I260 

•• 4c:au: 
~bipba1)'1 

QCJ2OII312100 682iS1112 MS 

• 

MIcIor-1Z60 . 
• 04cmx.. . 
°OOt:caddcnobiphenyl • 

QC12OO:l12101 68288012 MSD 
.Aroc1or-i260 

"4cmx 
. ""DecacbIotobiph!m-yl 

NOleS: 

NOM 

n.3 
6.67. 
6:67 

6.67 
·6.67 

33.3 U· 
6.67 
6.67 

33.3 o. 
6.67. 
.6.67 

RER is calculat£d at !be 95% ~ce level (2-tigma). 
. The Qualifiers in this report me defiDe4IS follows: 

QCSummalJ' .. 

23.8 
. 4.1l 

4.67 

U 'ND 
U NO: , 

u ND: 
.U NO 
t; NO 
u , ,NO 
U NO 

,4.53 
S.03 

., 
'ND 22.1 
3.18 3.02 
3.sS ·3.35 

ND 19.0 
:tIs 2.92. 

: 3.S8 ·3.39: 

1lIlIka 
ugIIrg 
tig.tq 

.~: 

1l8i'k8 
1lg/tg 

uA' 
IIIfI<& 
uw'kIl 

. Illite· 
QI9'k8 
QgIkg .. 

ngIkg 
ugIlg 
ugIIca 

... ~ IS 
.. ugIkg 
ogJkc 

ReuOrt Date: OCWttr 21, 200Z 
hp hf2 .. 

·'1 (48%-116%) ORI 1011010211:15 
62 (31%-120%) 
1() (34%-I1S%) 

69 (31%-120%) 
76 (34%-11"') 

. 66: (36%-134%) 
'4S·,' (31%-1~) 

SO:· (34%-115%) 

. S1. (0%-30%)' 
44· : (31%-120%) 
·SI (34%-115%)" . 

1011010211:03 

10110102 U:S4 . 

10111)/0216:01 

* ~01 %RP'O IIOtwiftDn ~ J.imltlllDdlar spi1a: ~MlIiompatibk vrldi 1h: sample wtbe dupIi~ RJ>D's are DOt IPPlfcable Wflemtl .. 
•• 1DdIcaIts amJytc Is • smropte compound. 

B The aoatyie "'as fOlllld in Ibe b~anlc above the ~ MDL. ,.: 
H lloldilrc time ...... ~ . 

. J Estimated value, the anaIyt. ~ feD above 'the eff. MDL IUIIi ·below.tho eflCctive PQL 

P Tbe mpoose betweeQ Ihe COIIfim!atjOll colullm .nd Ihc primaJy cohIroil is "'4IJ%1) . 

U 'Ibc auaJ.yte was analyzed furbul2wt ~bclow1his ~.For·Oq:;aai. an,HIIorpnio 8II8lYtesthmlldtis'lcn diantbccl'fcdive MOL. ) 
X' . PrawnpIi'VC mdcaoe lballbe aniaI,.te is DOt prc8CIII, Please see DIir.Itive·fur lbI1hcr inlbmIatiQe:. 

X P~ nid£nc:e1Nttbe ~ i."",~Pkasc_~ I'orfiltthcrm~: 
X Uncertaia idenlificalioo fur pnUna lPeotroscoP,.. ... . 

I 
" 
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QCSmnmaa: 
Pac. lof 1 

Parma... --- NOM 51.... Qaa1 " QC l;pItJ IIPIW. REC~; lb..;-Aiiiit ~. _ Date n-
. NiA indicates tIIaf spike (cCQVeIY IimiIs do DOIlIPPly whtn umple COD«IIlraIion ~ lIpike COlIC. by I ~ of 4 Qr lIlore.· . 
"Tho Relative Percent Ditr=nce (lU'D) oblained from Ihe sample dup~ (DUP) is eVll'oalod apinst Ibe accep_ c:rjIIoria wbq the 18iup1c;. sr-1IaD. 

five times (5X) Ibe ~ teq\IiIed deIectioD limit (RL). In caaes where elk \he 5lIIIljI1. or duplit:alc value is leA then SX the 1tL, a CGnovIllDW of +1· 
the . RL is1iscd 10 evalGafe tbe mIP malt. . .. . 
for PS, P.SD, ad SDlL T JeSUIts,Ib. valun lisled ate the IDtI$IUB(\ amounts, nOl tillil COIICCIIUaIioas 

where file anIlytical mctho4 has been pertiRmed QDder NaAP ~the analysis has !Del all of tile 
equimnents of 1he NELAC standard unless qualified OIlb QC Sumuwy' . . . 

. ;: 



.: 
. i 

PCB Cue Narrative, 
S8acua N.UolW Labe (SNLS) 

, ,SDGI6Il-':l ' 

Methcidl~ h1formatiOJi 

Procedure: , ' PolydiIoriaated Biphenyls by ~fethod 8082 

SW846:80S2 ' Analytical Method: 

Prep Method: ' 

'~WNumber: ' 
, PJep Batch Number. 

SW~351OC " 

2Q6677' 

,'206676 

, ~IeAB!lysis 
" , 

SampieID 'CIieatD> , 
, : 

, 68295006:,060078-003 

.1200312774 ' ,1'BLKOl ~ Blank) 

1200312715, PBLKOILCS (i.ab,~ CoDtrolSamp1e) 
, . ~ . 

1200312776 PBLKOILCSD (Laboi;itorY Con~1 Sample Duplicate) 

Chromatop'aphit CollUllDl 

Co1umalD ;'6itumn Desai dOD ,', p, 

, I&Wl 

. ,J&W2 

J&W3 

J&W4 

J&WS 

DB-S{So/ .... Pheliy1)-,methylsJ1OX11le 30Iltx:O.S3mm:lt l.suin', 
DB-60S DUrabond S1atjoWy pbasc* 30m :It,O.S3mm x O.5um . ., ... 

DB-S(S,~PheJiyl}-~yIsiloxaD.e 30m .J:O.32mm:lt 1.0Um 
, DB-1701 ~ statio~ phase· 30m x 0.321mn x O.slllD . . , . 

DB-S(5%-Phcnyl)-JDedlylsiloxilnC 30m x O.S3mm ~ I.Sum 
'DB-:I7.01{14%CyanopropyJphc:nyl}metbylsiiouDc3OmxO.53D111lxO.sum 

!- ~ 

DB-60S DutabODd stationarY ~ .. 30m x O.S3mm x .S3um 
DB-XLB· 3Om:lt O.s3min x l.Sum 

DB-Xl..B· 3OmxO.2SmmxO.25uIn . 
DB-l7MS(SO%-Phenyl}methylsiloxa.ne 3om:lt O.2Simn x O.2Sum 

J&W6 DB-S{S%-Phenyl~.yJsj)0XJDe3chnxO.2SmmxOasum 
DB-17MS(SO%-Phenyl)-methylsiJOxime3Omx0.2Smmx,0.2Sum. . " ' 

60· 
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* DuraboDd ~ DB-XLB are bdcuwb ofl &. W. 

The sazopks reported in this SDGwere IIlIIIlyzed on one or more of the 'following instr!DDco.C Systimls. Insttument 
systemslU'e referenced in the:raw dal!! and individual foau heade(s by the Instrument ID designations listed below. . . . .' . . . . . 

Instru!beDt D> system, CoJlfiguratioll CbrOmatagrap~ Cohmm 

£CD! lIP 6890 Series OCECDIBc::Q ~* 
'. 

ECD2' lIP 6890 senes GC ECnIECD . RIlSl'EX* 

£CD3 . lIP 6890 Series GC EcDIECI) RBS'fEK* 

'ECD4 HP 58!lOSerles n Plus GC ECDIBCD J&W5 

ECDS HP 6890. Series Gc ECDIBCD . J&WS ,. 

BCD7 HP 6890 Series OC ECDIECD· .J&Y,S· 

£CDS HP 6890 Series 9C FCDIECD BESTEX* . 

Prep!ratioDlAnalIiical Method v'mncation . : . . 

Proc.es for prcparatiOJi, analysis; iind repOrtiug of analyti~~ data axe docwnenteclby ~ Engineering' 
l.aboratorie8,lnc. (GEL) as Standaxd 9peritiiIg Prcceciures (SOP). . . . . . . 

"" 

In~81 Calibratloll 

AD initial calibration~' haw 1Je.m mot for this SDG. : 
. ; : 

C~'lleql1i1; __ tJ . 

AU callbrar;.on verifieatioxist:indllrd(s) (CVS, ICV Ilr CCV) requireuicat! ~~ beCa met rot·~ 800 .. " .. ". " . 

Quality Contnil (00 lnIormatioa 
'. . 

surrogate~~ 

": AD the S1I1lopte ~~Ories were Within ~ establisbed BccePtaJM;e c:titetiaJor Jhis 800. 

Blank AceeptUce . 

The bllUlk(s) ~yzcd ~ thisSIX7 ~the es1iblished ~ c:riteria. 

LCS ReCoverY Statement . . . . . 

! .• 
sNJ.S SD~.-PCB·· 

· ..... hf ... 
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LCSD Recovery Statement ',. 

The ~toxy ConirolSample DuPlicate (LCSD) spike recoveries for this Soo were within the ~blished 
. acceplaDcflliroit$.· 

. LCSILCSD ItPD StateJneot 
, ' ' 

The relative percent ditIcrences (RPD) bclween eac:h LCS and LCSD were within the ~uilC(l-acccptaoDc liinits • 

. " ! 

An MSIMSD pair was ~t performed on any ~les contalD,cd in~tbis bab:h. An LCSILCSD Pair ~ perfcxmed to 
paeasure prflCision and accuracy of the bfJtch.' ,,' . 

TeebDicallDfonaation ' 

BeldID& TIme Spedfleatioas 

GEL assp holding timc:S bued on the as~iated Ij1ctbodology w}lich -Ssips the 41* and time 'fto~ nmple 
, collection or umple m:cipt. Tbose holding times cxprt,SSfld in hours are c&k:ulated in ~e AlphaUMS sysfem.T1Jo8c 
holdiDg times cxpr~ as days expue at midnight on 1he day of expiiatiOJi.,AIl samplcl,ju 1l1is SOO met.' 
specifleClholdins time ~~ , , 

PreparatioD/AD8Iytieal Method veri6ealiOa 

All pro~ were perfonned as stated in 1hc SOP.' All sample cxtraets were cleaned Using a111mil!!! ::AdditionaiIy, 
c!t:mcn1a1 mercury Was added to field sample extnICls to reitu:ive high conc~ons of sullUr. ' 

Sample DDlltions 

N~ of the samples in 1his SOO rcquimJ, any IliJu1ious. 

Sample ~prcpfRe..a~" 

None of the samp1fJs in 1his WIlP,le group were repreppcd or ~yzcd. 

MiseeUlIJle01Is InfOruiatioo. 

NOB~on(oniaanee (NCR) Do.cumentatioD' , 

No nOBcoi1fomJaru;c tcports(NCRs).have been Ilcnc,rated 'fur ~ s't>G. 
Manual mtegialiou 

No manual integtatioDS ~crcqilircd for any data file in dos' 800. CcrtaiII. standaIds ~ QC samples may have 
required manual intc~ to comictly positioD 1hI: baseline as set in the calilJIation standard injections. If IIJII!IWll 
intcgIaticIIIs were pert'ormcd, Cc,pics of aU manual integration peak Profiles are inCluded. in the,raw data section of 
this PCB 1iaction. ',", ,-' 

.", 

AdcJitioual COIDJllCJlU 

The additional ~ field is used to ~ special iSsues associated with ~h aDaIysis, clarify 
methodlcontractual issues pertaiDing to the analysis and to list lI.1y report doc\ImIms generaIM as a result of sample 
analysis or review. The tbllowing additional cOliimenu _ zequ.ired fOr this Sample sct:: " " , . .' 

Aroclors quantilated on 1he raw data reportby the Tuiet data sys~ ~ not ~ r~ a ~ aroclor 
idcntiflCl~ In ordei for,positive identificatiim to be ~ 1hc arocl~ must match in pattem ~ retentiali'1ime; as 
weU as quantitate relativelY close between the primary md ~~ columDS, as specified in SW846 ma=thod ' 

. : '. . : '", .... 

Sl'il.SSDGMZIa-l...c.: ' 
Paph .... 

; , 
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8000. Whco·~ co~ ate ~ met; tbe~lOt is ieparted 1& a Mn-dctect on the data ieport. These situatiOllS 
will belloted on 1he.iaw data as DMP. rquaemiDg "clocs DOt match pauem~. or DNe "doeS not COllfirm" •. 

Certiflcatloa Statemeat . 

Whm: the auiIlytical IDelhod has been perfonued andtt NELAP eertificatioD, the ana1ysIs bas met all. of the . 
. rcquiremeuts of the NEUe Slandard urue.. otheiwise noted in the analytical cUc·twtativa. 

RevIew Validatioa: 

GEL teqI1iR8 aU analytical dati to be verified by a qualified data validaIor. In addition, all data designalrxl fOt CLP 
. or CLP-Iike packagiDg will receive a third level validation 1IpOII complctiOlI of the data package. . 

Tbe following data "audator verffled thelllfo..aUDD presented in 1II1II CIIII I1lIrraUve: 

Rmewer: ;;:..,,~~ ~ . Date: ID/,$ /"./ . 
r' 

1. 

. .. 
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CIioJIt : , sa... NlCIoaal Labonterlel : 
~ 
1''O .... !!IOG . '. 
~ .. rwwMaieo. 

. . l'uIII;a M. hlsnat : 

. mH' , i__ _ __ , ~ __ NOM 

,-"Volotiloo-PCll hIIer:tl .... ~ 
.OCl200312m LCS 
An:Idoc .. l26O " 

*4eml< 
.• ~iphenyl 

QCI~11776' . LCSD 
Aroc:\Gr-l2I5O . 

*4anlI 
, "'DecacIaIotObipbeoyl 

QCl200312774 . MB 
~-1016 
AnId~t221· 
AJQcIor-1232 
. Aroolor-l242 
AnIcIor~I24$ 

. . ~-I2S4. 

•

. AIuOlor~l281, 
*4cmx. . 

,~. 
NcIcI: '! 

1.00 
O.2(!O 

, 0.200' 

'1.00 
Q200 
0.200 

. \ e.lOO 
0.200 

an is ~4 at tbc9S% coa6cIcace ~ (l-ligma). . 
Tbc ~ iii 1hitnpod_'~. fiIII9w$: 

QCSummary 

B 

,B 

u 
u 
u 
u 
u 
u 
u 

0.840 
0.144 
.0.129 

0.8S0 
0.149 
0.132 

NO 
NO 
1\'0 

'NO 
NO 
NO 

. NO· 
0.140 
0.128 

uIIL 
' ugIL 

~ 

ugIL 

1I8iL 
UWL 

ua/L 
uWL. 
uaIL 

' ...,. 
uaIL 
orIL 
IIfI'L 
ugIL 
ugIL 

llcpori B.a.: October 24, 2tI2 
. ,,1of2 

., , 

84 (41%-131%) ORI 10J08102 10:35 
72 (34%-11'%) 
64 . (21%-122'1(,) 

35 (0%·20%) . 1010&'02 10:47 
7.5 (34%-116%) 
66 (21%-122%) 

IIIIIlMn 10:23 

70 (34%-116%) 
64 .(21%-122%). 

• 
•• 

'. bcovay cr%lU'O DOt wi1hiIi ~ ~ aodIGr spike I/DOUIII not compatible .. jib the sample or the duplicaic RPD's .. DOl applicable whore til 

IDdlcaIes'~ is a I1IIftIPIe CIOJIIPOIIIId. ' 
B 

H 

J , 
p 

Ii 
X 
x· 
X 

I 

· Tbc aua1ya: w .. follJld il\1he blIDk 1"-" tilt efIiooIive MDL. . 
.' Hok\ina lime ..... cxeee4ed ' , 

. EitimaIed Value, the auIyte cciuCeuulliOll fell abcM Ibe dI'cc1iw MDL aDd below !he ofti:ctive PQL 
· 'f!!c tcsponse beMca. the cunIi<maIioa c:olaom and lhc pimary column is >4O%D 
· 'Il;Ie1lll8lyll: _ aaaIYm! mrbutlIOI derec>tcdbdowlhis COIICCIlIrIItio FarOrgaGic: lIJd~analytes the rcsuItis less lhan1lleoffcclivo MOL F 

~ ~.ibat tbc...tytCis _pre&eIII.' PIoMe _JIlII1lIIiwo fot fur\lIer iD~ 
~ ovicImCe that tile aaalytc Is DOt pregnt. Pbse ICC IWl'I1M for fiJrtber iIIIi1xMticm. 

lJamUinidlllltlfic:ati fOrpmma ~. . 

. ~ 

. , 
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OCSummary 
Paphfl .. 

. PWiiU.e _ _.' NOM , .. pie. Q.... o¢ . Valls BP~ R:&C% Rail!!! i..Ist....,.... --. .".Da..;.. .. -· ~_ 
N/A indicates tbaltpikC ~1imi1s 40 not ~lywhen AmPle __ tnIiOlt ~s spike cone. by a &ctorof4ormarc. '.' 
,.. The blallvc l>etcent Diffi:rcDcc (RPD) obtained from 1be ~ dupllcale (DUP) ~ cvaluaIe6 aaaIDsl1be ...... _ cm.ri& when \IIC IIIDpIc is 8JUkC IiIIJl . 

live times (5X) the ~ IeQUiIcd dct.ecIiol limit (RL).1n _ whole ciIb:a: tbc= ample or oIiIpIk:atc value is lou _ SX Ihc RL, • colllrOlJimit of +1-
!be lU. is used to ovalllllie!be DUl'RSult.·· • . . 

. , ForPS, PSI>. aod stin.T ~ ..... vaJuoi: UsIed are "'" ~amooaiIs, 1111& tlDaI ~ 

.~ the analytiCaJ IlIdho1i has beeD Perfiianed UDder NELAP cetrificatlon. !he IuuiYais bas met aU of1be 
requiremeols oftb!! NELACsilmdird unleA IJlllllifiedcm the QC SllIIimIIrY. . 

: l 

• 
-.; 

',: 

I. 

. ;' 

'\ 
, . 
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I.orgaDie Case NarTati'Ve" for. ." 
Sandia National Laboratory . 

SDG# 68Z88 : . ..' 
S!l!!!p\e Malysis:' . 
The followjng samples were prepared and analyzed using the methods referenced in the 

:'MetbodlAnalysis Information" ~on of this nanative: . . 

SampleID. 
68288012 
68288013 . 
68288014 
68288015' 
68288016. 
68288017 
68288018· 
68288019 
68288020 
68288021 
68288022 . 
·1200313344 
1200313348 
1200313346 
1200313345 
1200313347 
1200314549 
1200314552 

. 1200314550 
1200314551 

ClieDtm. 
06004(i..oo2 
060047-002 
060049-001 . 
060050-002 
060051-002 
060052-002 
0600S3-OO:i 
~005S-002·. 
'060056-002' . 
· 060059-002 
· 060060-002 
Method Blanlc (MB) lCP 
Laboratory Control Simple (LtS) 
060046-002L (68288012) Serial Dilution (SO) . 
060046-0020 (68288012) Sl1I1p.lcDuplli:atc (DUP)' 

· 060046-0028 (68288012) ~ Spike (MS) . 
MctbQd Blank: (MB) CV AA.: . . 
Laboratory Control Sample (LCS). . 
060046-0020 (68288012) Sample DupliCate (DUP) 
060046-0028 (68288012) Matrix Spike (MS), ' 

. '. - . , .' 

MethOd/Analysis lDfonnatlop: 

ADalytica1 Batcll: . 
Prep Bateh { 
Standar.d Operating 
Procedures: 
Analyikal Method: 
Prep Method i 

206907, 207430. 
206906,207428 

GL-MA~~13REV.6 •. dL.MA.iOlOREV.I0 . - ~ . 

. SW846 6010B, SW846 7~71A 
SW846 3050B, SW846.74J1A. 

System Configuration '. . '. . 
The ICP analysis was performed on a Tbeimo Ja.rrellAsh 61E Trace axial·viewing·inductively coupled 
plasma atomic emission .~tromcter. The insti'ument is ~ipped With a Meinhardt nebUlizer, cyc;lomc 
sptay chamber, and yttrium interlu!l.~. Opeta#Qg conditiOns tQr ~ TIaCCl XCI' are ~ at a power 
level of 950 watts. The instrument bas a perislaltic pUmp flow rate of 140 RPM (2.0 mUm sample . 
upta1ce rate), -son gas flows of IS Umin and 0.5 IJmfu:for.the tor~h an4 auxilialy gascs.1Uld a pressure 
setting of 26 PSIfor th(: nebulizer,' " .. 

Mercury analysis'was performed on a P~E~ Flow Injecti.onMercury S~tetft (FlMS-400) . 
automated mercury analyzer. The inmruinent oonsists of a cold vapor a~omic a~OD speclrometl;it ~ 
to dCtect mercury at Ii wavelength Of 254 ~ Sample intr~on through.the flOW ~jecti9\1 systctD is , . 
performed via a peristaltic pump a~ 9 mIJmiq and nitroicn cirrier gas ~ of 5 Vniin; 
.' . . . . " . , 

. . ~ ·.64 
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Sample PreparatiOD . . ..' ..' 
All samples were prepared in aecordSnce With the referenced SW -846 procedures. 

CalibratiOn I!!form'ti.m 

IDitW calibration 
lnstrument calibriltions 8re·eonducted using method and ~t manufacturer's specifications. All 
.1nitial calibratio~ requir!'ments have been met for this analysis •.. 

CRDL ReqilitemeDts .. • 
All CRDL'stm1da:rds met the refeteneed advisory coritrOllimits. 

COD~alDg C:ilIb~atioD (CCV) Reqairemems , , . 
All CGV standards bracketing this SOO met the established recoveryacceptarice criteria. . .'. . . :. 

'. Contbluina CalibratioD B) .. ks (eCB) ReqidremeDts 
All continuing ca1ibl:a.tion b1an1cs (CCB) bracketing this SOO met 'the established acccptan<;e criteria. 

ICSAlICSABRequireme..ts, , , '. . 
All interfermce,chcck standard (lCSA and ICSAB) elements associated with this SOO met the 
established acccptaIlce criteria. ' ' 
~. ". . 

, Onality Control (og IDformadoD 

Method BlankAeceptuce 
The preparation blanks analyzed with this SDG did not ~ analyres of ~est at coocentrations 
greater than the requited detection,limi,ts (RDL). ' " 

LCS Recovery SlateiaeDt" , '. ' 
All LCS spike recoveries fOr this SDG were within the established acceptance limits. 

QC Sample DeSipation , , . 
Sample 68288012 (060046-002) was designated as the quality control sample for the ICP and CV AA 
batches. Each batch inCluded !l sample duplicate (DUl') and a matrix spike (MS). The lCP batch 

, included 8. serial dilution (SD). ..'., ' 

MS,R.eeovery S.demeut' . ' 
The percent recoveries (O/..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 recovery except ,for barium in the ICP batch. The element, barium, was 

. detected in the parent slimple; therefore, the recovery fai~ may be attributed to non-homogeneity of the 
simple Dia1rix. BanUUl results in the serial dilution were 4cceptable, strongly suggesting that the raw 
result was ,not Qeirig affected by inttufei:e.llce. ' 

.... 
RPD StatemeJlt 

, The relative percent difference (RPD) obtained :from the sample duplicate (DUP) is evaluated. against the 
. acceptance criteri.a of 20% when the Sample is greaterthan five times (5X) the contrilctTeq11ired detection 
, ·li.mit (ROL). In·cases wh~ either the sample or 'duplicate value is less than sx theRDL; a coittrollimit 

of +/- the lWL is used to evaluate the PUl' IesW,ts. All applicable elements met the DUl acceptance 
criteria except for barium in the lCP batch. The element, barium, was detected,iIi the parent sample; 

, theref'ore; the RPD failme may pe attn"buted to non-homogeneity of the sample matrix. ' 
: - . ." .' , 
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Serial DUution % Dlffereaee Statemeut . 
The serial dilution is ~ to assess interfenince caused by' ma1rix SUppressioo or enhancement Raw . 
element concentrations that arc at lcBst SOX the. MoL for ICP analyses are aPPlicable for serial dilution . 
assesss;uent. All applicab~ analytes.met·1he acceptance criteria,· . . .. 
TeehniWlDfonpatton: .. 

DoleliDl'lime SPed6eatiODl . . . 
All samples wereanal~ within the specified hoI~ times, 

.Sample »D..tiODS . . . 
·Dilutions are perfOrmed to mjnimiZe ma1rixinterference resulting frolD elevated miDmIl elemeDt 
concentrations and/or to bring over range ~et imalyte concen'tra,tions into the linear calibration·range of 
the instruments. The samples were diluted the standard 2x for soils on the ICP, A Sx dilution was 
required for.sampleS 68288017 (060052-002) aJid 68288018 (06QOS3-OO2) to bring the concentn!.tion of 

. chtotni~ Within the linear,range oftbe. ca1ibnLtion curve. No dilutiOJls were requin:d for the CV AA 
analysis. . '., . 

MiscellaBeous InfoimatioD.: .... 

NCR Doeu.DientatloD 
NOnconformance reports lire ~ted to document procedural anomalies 1hat may deviate tl:om 
refermced SOP or contractual documents; No NCR's were issued for this .SOO. 

o .' • ' • • • 

· Additional Commen .. . ,. . 
· . The ad4Itional comments field is used ~.address special issues aSsociated with eacbanalysis. clarify 
· methodlconiractuhlissues perbrining to the 1Illalysis 8nd to list any report documents generated as a result 

. of sample analysis ·or review. Additional commmts·WI;rC :not reqtrired for this SDG. 

; ,; 

B.eviewLYaUdatlo.: 

GEl- requires .ali analytical data to be verified by aqualitled·da1a validator: 

The folloWiag dam, yalidator verified die data. Pl'esen~ lD tid, SDG: 

Reviewer: GroWrjl£. :?l· 

Date: . t~/ CJle 

;' 

," 

.',-

... 
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w ...... rcIer. 68188 ' , 
2£Summan: 

' ... 2-1'2 . 

p~e- - ____ :::~---~NO~M~~~~~:~;;;~~~~ __ ,~~ __ ~~~~~~-===~~~~~==~_~~~~ Sample Qui QC UIIIa RPD% lIEC% Raio. A.l.l . Date '"-!-
'Meit" ""ol)I~r,y le4enI 
- .a0701JO 

Mmury 
. QCllOOl14'Sl l.C$ 

.Mon:ury· 
QCllOO3I4549' 'MII: . 

McrWry 
QCI1OO3I4"j \IamOl2 NIl 

. M""""Y . 

24,0 

0,0982 J 

Notes: , . 
'. REll is ~1aIed at !he 9S% 00'i1IideDcc lavel (l-sipa) • 
. ' :The QIla\i1iors in ibis report are dclilled. .. ~JIow$: 

O_OOU4·: 

0.00224 

J' , 0.0018S matk8 NJA "- <+/-0.00965) NOR! 1111l3.'02 H:il 

21_1 malkll 68 (66%-J34%) . 1llll3i02 11:09 

Ii. ND mgII;g. lOllllO2 11:07 

0.103 maJka 102 . (7S%-I25%) 10l23Jl)2 11, 1 S 

• 
•• 

. bco~';' %lQ'D"';t wi1hii!. -=ptmcc UmitS iDdJ..;, spike ImOt!DtIllK ~~ widi \be sampJo or1he ~ lU'0'. ueuOt ~ wIIae f' 

IDiIic.Ios ~·io a ~ 00IIIp0UIIII. 

B 
H 
J 
p 

t.r 
.x 
:x 
·x 

n...1J\IlyIc .... ibon4 ill !he ~·abave tbceft'eeti ... NPL. 
; Holdinc tbIIIi was "'-ckd ' . . . 
; l!I!imIIed value, !he ~COIICC!IIntion c"n ~ ~ ~ MOL III1Cllietow !be elfeclM l'QL 

'Ilu: tCtponse~ \be ~ coluttm wllbeptimuycoJtai.a it ~.. . 

. The'~ ~ anaiyzed for bUt IIQt de!ec1ed bc1ov.,dui co~ For 0qpDl0 ...a Inorganic anaIyie. !he msuIt i. ~ 1l1m !be ctfCC\MI. MIlL. I 

Pn:$un\pIive cvidciK:e IhaIlbc maJyte. dllCH present. ·Pl_ ~ DII7'Il.iv. Iiir tiIIIII« informadoll. 
: ~v. cvidclll:c 1ha1 me aualytc \1'110\ prescDc.. Please see ~ for .ftIrIba'. IDkomalion. 

~~ficaIi!m.tbrpmllla~. 

NlA indica1a Iha\ Ipila: J>!C(lvery Iimiu do noIlIPPlywben sample ~ ~ Spike _. by a ~ or 401'_ . .' 
. .• 'The R.eloiioc P","lIt Difference (RPD) obtaiJled m.m!he umpIe CiupliClle (DUP) is evaJuated 198iIIst!be acoeptcDc~ criteria when Ihe SImple Is pier IlIaD 

five tUnas (SX)!be COII1nOl required dctecIioa limit (R1.). In cases wbm eitbcrtbc" or clIlplicaie val .... is las. tban 5X !he RL.a _lIhnll of +/. 
1he lU. is used 10 ~!be DUP n:spIt. : . . 
fo<ps, PSD,III1Cl SDn.T ~is, ibc "aI1Jesljstad me !I!e rneamed IIIIDIIIII$, DOt fiDaI ~.is. 

~ the analytical method bas beilO perfonoed Iinclot NELAP Cenific:ation,me analYsis bas met an of !he 
: requiremcnts of tilt NBLACstalldard IID~ ~Iificd 00 me QC SumInIIty. 

. ': 

i: 

'. 

. ~. 

" . 
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M~ Case Narrative for . 
Sandia N.tloul Labs (SNLS) 

SDG# 63188-1 . 
, . 

··Sajnp1eA.alysis; . . .. . . .. 
The. following samples ~ extracted by SW 846 method 1311, then prepared and analyzed using the 

· methods referenced in the "Method! Analysis Information" section orthls narrative: 

Samplem 
. 68295010· 

1200312632 . 
1200312636 . 
1200314514· 
1200314517 

CHeatID 
06007S-007 

.. Method BIanIc;(MB) ICP~2066241206623 
Laboratory Control Sample (LCS) 
Method Blank (MB) CV AA-207410l207409 

. Laboratory COIttroI Sample (LCS) . . 

· Met1Iod/A,.tym lDformadOD: 
".' ~ 

.. 

. Aitalydcal Batch #: 
Prep Batch I; 
.AuIydcaI Method: 
Prep Method: 

: Staudillrd Operating Proc:edure: 
, , 

206624,207410 
206623,207409 
SW846 601GB, SW846 7470A 
SWS46 3010, SW846 7470A 
GL-MA-E..o13 REV.6, GL-MA-E-OIO REV.I0 

System CeDIIgandloll 
The ICP an8lysis wasperformcd on a 1'berinD larrell Asb 61H Trace axial-viewing inductively coupled 
plasnla atomicemlssioJl spectromet«. The instrument is equipped with a Meinhardt nebullzA:r, cyclonic 
Spray chamber,and yttrium internal standard. Opcnting conditions for the Trace ICP are set at a power 
level of950 watts. ·The instrument bas a peristaltic pump flow ate of 140 RPM (2.0 mIlmin sample 
uptake rate), argon gas ~ows of 15 Umin and O.S Umin foc the tQrChand auxiliaty gases, and a pteSSUI'C 

~ of26 PSI for the nebulizer • 

.. Mercuty analysis was performed on a Perkin-EImer Flow Inja:tion Mercury System. (FIMS-400) 
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set 

.. to detCt:t merCury at a wavelength of2S4 om. . Sample introduction t\lrough the flow injection system is 
.' p¢onned via a peristaltic pump at 9 mIJmin and nitrogm carrier gas iate of 5 Umin. 

. Sample l"repanitioD . . 
· All samples were ~ in accordance with the referenced SW-846·procedures . 

• ! . . ' 

. CalibratlGB WormatiollQ '. . 

bIitiaI CalibntioD . 
ln$nnent calibrations arc conducted using method and instrUment manufacturer'$ specifica1ion&. All 
iniiial calibration requirements have been met for tb,c analyses... . 

CltbL Requ1remeids . .. . . 
All clement recoveries in the CRDL standards Jntt the advisory control limits (70% - 130), with the 
exceptio!!- of tneIlaIIY. which recoV1:rcd high. Men:uzywas below the RDL in 1he sample in this SOO. 

,. , .' 
! " 

. ; 

ICSAlJCSAB Ilequiriments . . 
All·interference check.standani (ICSA and ICSAB) elements associated with this SOO met the 
estal?li~ acccPtincc criteria. . 
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Celltmuing Calibration (CCV) Req1Iiremdts .. . 
AU CCV standards bracketing Samples from 1Itis SOO met the eStablished rccoVery8CCeptanCe criteria. 

ColldnuiDg CalIbration BlaDks. (CCB) Reqair_ats . . . . . 
All continuing calibratioilblanks (CCB) bracketinj samples Rom this Soo met the established .. 
acceptance. criteria. 

QuaUty Control (00 IDfgrmatioDi 

Method BIaDk ACceptUc:e . . ... . 
TILe preparation blaUks analyZed wif!l thiS SDG did not contain analytes of interest at coD.~~ 

.. greafer than 1hC client required deteCtion ~is (CRDL). .. 
· ". -'. '. . . . 

LCS Recovery. StatemeDt. . 
AU LCS spike recoveries for tbis'SOOWe,re within the r~.8cceptaDce. limitS. 

QC SamPle statement' •. . 
Sample 060087-003 (~152003) 1i:om SNLS SDG 68152 Was designated as 1bequality !JOIltrol sample for 
tbcICP aildCVAA bateheS; A~~spiJa:(Ms) and.a sample duPlicate (DuP) were analyzed in each 
batch.. A sc:ria1 dihition (SD) waS analyzed in tbe.1CP batch. .. 

MS Recovery .statalDeB.t· . 
The percent TCcoveries ("loR) obtllined from the MS arialyses are evaluated Wbco the sample concentration .. 
is leSS than four· times (4X) the spike concenttatian added. The MS analyses met the recomtnmlded 
quality control acceptance criteria for percent mrovery(7S~ 12~%) for all applicable ~. . 

DUP RPD Statement . . ., .'. . . . . . 
The relative percent difference(RPD) obtained :tfumthe sample duplicate (DUP) is evaluated apinst the . 
ac:ceptance criteria of 20010 when the sample is greater than five times (5X) the contract required detection . 

· limit (RDL). In Cases where either the Sample or duplicate value is less than 5X the RDL, a cmitrol1imit 
of +/- the:: RDL is used to evaluate the DUP results. All'applicable e1ements met the DUP aoceptance . .criteria.. .' .. . . .: . 

Serial Dil~tioli % DHferiace statement .. .'.,':'. .. 
The serial dilution is 'USed to· assess interference .Caused by matrix suppression or enhancement. Raw 
.element coneenuauons that are at leaSt SOX the MDL for lCP analyses are appJicable for serial dilution 
as&e!iSIIlCDt. All applicable;ma1ytes met ~ accCptailce criteria.' 

· . : ..', .. ' 

TeeliDiea1 I!J0rmltloil: 

•... Ho1dJDg ~ Spedfie8tioDS 

. , 

All samples in tis S~ met the sPecified holding time. I'eQ.UiRlnents •. 
. , 

Sample DihitiODS . .. .. .' . '. .. , '. 
Dilutions areperfomied to miDimize matrix interferenceS (e.g., those resulting from elevated mineral 
clement concentrations) present in the sample and/or wbring over range target analyte cOncentrations into 
the linear calibration'rangeoftbc iristruments; No dilution was necessary. . 

, . 

'. : 
; ~ .. 
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Miscena9sousWOlDlatl.oD.: 

NCR DoeulentatioJl. 
. Nonconformance reports (NCR.) in generated to document procedun\l anomalies that may dev.iate from . 

referenced SOP or contractual documents. No NCR. was genera1cd withtbis SOO. '. 

. . AdclitiOUl CoD1Jllell1l . 
. The additional comments field is used'to address spec:UiI isSues associated with each analySis, clarify : 

metbodIcontractual issUes pertaining to the analysis and to list any report documents genefa~ as a result 
of sample analysis or 1evicw: Additional comments w~ not ~for this SOO. 

". -. 

Jtn1mIVaUjl!tiOl: 

GEL ,requires aU analytical data to beverif1ed by a qualified data vali~tor .. 

1he folki~ clata vaHdator verlned the data PreseatecllD this SOO: 

R,evlewer: GOp; !iC},l£S.)· , . > ' . 
Date: \011 $I dL .' 

.. .. 
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ClInt: 

Fanma_ . 

81Mb ·N .... llllAt11oraW1eo . 
MU7Sf 
P.o. 110:1: 5IDO . 
AIbtI ....... MewMnIA 
PunclaM. ~Dt 

.NQM 

M.t.I.~PMonJ 
8lIdI . 2II6Q4 

QC1209lI12633 681~ OOP 
Adeaic 
Bmam·. 
CadnIiuiD 
Cl>nJm!um 
Lad 

',Sdcaium '. 
. , 

Silver 
QCI20031l1i:16 '.LCS ' 

. AnaIic O.soo 
. BDIIi O~: 

c..ImiuIft. ,0.500 
0u00lUum O.soo 
1.-.1 G.500 .=-, O.SOO 

, 0.5CIO 
QC12OO312W MIl 

A1NIIic . 
Barium ' !', 

c.dnIiGm , 
Chromium 
1M4 

" SeieaIam. 
,sv. .. 

QCI200312S3 IlaU2003 WS 
Aneaie . . O.soo 
B.n- O.~ 
Cadmium :. tl.5OO 
Chn1mi1un :0.500 
lMd ,0.500 , 
SeImium '5 O.soo 
Silva: '. :0.500' 

QC12003\2634 68J~ &DILT 
IuImio 
Boriuai 
C&cIIpiam 
CIuumi1D 

, I.ead . . 
SeleDium 
sa-
Mda .. ~~J!1denI 
l!oIda 207410 

QCl2Ua14Si 5 ' "152003 I:ilJP 

··QCSummary 

Samulc !e! gs;' tJalts Rl"D% nc% .BI_ .wst lIMe TkH 
, 

J ClOO384 J 0.00408 maIL NlA" (otI..o.OO5) HSC 1011Il102 17:54 . 
0.233' O.no maIL 1 . (0%-20%) 

J O.-QOM~ U. ND maiL HIA A (+1-0.005) 
J 11.00302 '. J O:oo.~43 . ~ NI ... " (+1-0.005) 

'0.0135 0.0113 . · insIL 17 
,. (+/..0.005) , 

U· ND 1 : .o.~' · maIL Nih (+/..o.oGS) 
U ND : U· ND' P'&'L Nt ... (+/..0,00,) 

0.518 maIL 104 (80~12O%) : IOIIMIZ 17:36 
ooSn mcIL 102 (8OK-I~)-

' ;0'- '. mr/L 102 (8O'K-!12O%) , 
'. OSl3 ma/L 103 ·.(IO%-l~', ' 

D,SI" ma/L 
. , 

104 (80%-120%) 
,0.506 . 'maIL 101 . (80%-120%) 
0.496 q:/L 9!l (80%-120%) 

.. U· . , 'ND • ·IOIIQI02 17:30 
U ,:ND meIL 
U .NO IJIIIL 
U .NO 'mwL 

' . 
U NO mgIt 
U" NO" 'm&IL 
11 NO ,~WL' 

J D.00384 : 0.542 · mcfL IDa (75%-125%) 10l11lJ02 18:00 
0.233 0.756 JDKIL lQ5 (7S.I25%) 

J 0.000472 o.siO mWL. . 104 . (75%-125%) 
J 0.00302 ().528 ma/L lQ5 (75%-125%) 

0.013S' 0.538' maIL lQ5 ' (75%-115%) 
u: . NO 0.524 'IJIIIL IDS' . (7'%-125%) 
V ND 0's19 mWL 104 (7'%-125%) 

J 3.84 U .' \101) . : II&'L HIA 10/10102 17:41 
233, ,44.4 II&'L .4.5) 

f 'D..4~ U' NO .... NlA 
J ' 3-02 ' 'J 0.s36 ... 11.3 

U.s . 'J . ' ! 1.63 .aW'L 1.35 , 
; U. NO ; 

U" NO .... NtA 
,'.U, . NO . U' .NO . UWL NlA· 

' . 
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QCSummarv 
worliarder: ADS "'lo' :i 

. !'..8J:!"IIUIIe . NOSi SaDie Q!aJ ~ UlIIts Rl'D% aEC% l1li_ 1'*" Date n.n. 
. Metdo~ ...... 

-, ; . 

BIkJl 107410 

Mcmuy BJ '0.000177' B 0.1lOO233 mgIL ·N/A. (+1-9-0002) NOR.l 10111102 18:36 
QCl2003I..,17 ' LCS , 

Men:my . o.oOl B' 0.0023 mWL' 115 (8O%-1~) 10111102 18:25 . 
QCl2ll103Wi14 MB . 

Mercury J 0.000153 mgIL UIlItI02 18:32 
QCli00314516 6I1S2003 Nll. 

Mcmuy .0.002 BJ 0.000177 B 0.0022 • 101 (75%-125%) 10111102.18:38 

'1'1_; , . 
RER. is eaIcMJ-i. die !l5%~ Jnd ckicma)· . 
TbC QuaIifim ill tb n:port are dcfiaed _.1bIJowI; 

• .Rccuvay ex: %RPD DIJt wiIbin ....... ce \imil$ aadi~.~amouat _ compatible with Ibt saq,k or the ~ RPD's ...... appllcable wIIete ( 
•• . ladicateoi amIyIII ilalOlllOl* 0IIIIIp0UII!I. . 

. B TIic ... 1,1",,, hldlD tile bleak abovC Cbe~ MOL ' 

. RJlokibo,iime was ~ :' 

1 ; EsIimaIad v.1ue.1bo: ~ ~ f"I1.~ d.. efli:I:tive j,roL aildbelow Cbeotr. PQL 
p .' ; Tho rcspGoSe betWICIIlbe coafinbaIion.colUIIIII and ~ priaicy coIama is >4O%D 

, U '. The aaaIybi was aualyd for blIt_ cku:dcd.bcJOW Ibis cemeemral!0II. ~or~' aiullaolpnic .....". the mult is IcsI tba111he efrecIi"" MOL I 
X.PruumpIive·evideo<e 1bat the anaIyIe is 1lO\~. PIeaae _.....slle.rocilmbcr intOnDaUoII: . 

. X ~ evldencetbat Cbeanal]l.le is Dol pre-. .~ _1IIJIatiVe for tiu1her ~ 
X 'P~ idaiiflCalloD forpaima~. . 

NiA ma;. thIl.spo"ke.e..,.my 1imIIs ~'DOI ~wbea SIIlllP\e ~OI>. ~spibcoac. bya famr vf 4 or JIIOtIi. . 
" "The hlaIive hrccGt ~ (RPD) obIained from !he AlJ!i'lc dapliClle' (DUP) is cvaI\IiIe4 apin$C 1bc aceepICUCC triIorIa when the SOI!IPIc is grealer Ibm 

I 

I 

fiw: ti1Ioes (5X)1ho __ ~ iIotecIioo liiuil (lU.). 1a _ ......... oilhor fhe sample or d1JpTlcale value is IcsI thMI 5X Iho IlL, • ~ limit of +f.. 
1bc. R1. is,1IICOd II> -'_!be DUP .-.lI. ." . 
ForI'S; PSD, imd sPlLJ' mu1II, ~ wives 1istod1R Ibe ineasllDll-. nat fim1 COIlCCII1raIicm 

. ~ the :maIYuC~ ~~.; p~mic~ ~NmAP ~OD, tile 8II8lysis ~ lIIetall oftbe 
I\lqIIit:tlJlCDls uftbe NELAC ataDiI<Ird.unless qualified 0II1bi1 QC Summaly. 

': ) 

.~. 
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. . General Chemistry NaiTatj-f-e 
Sandia National Labs (SNLS) 

. SDG6S288 

.' MetbodlAnalysis'lDformation . 

. Procedure: 

Analytical~: ' 

Prep Method: '. 

. , TotalCyanide 

SW8469012A ' 

, SW846 9OioB Prep 

,Analytical B~hNUmber:. . '206731 

'. Prep BatchN:umber: . ..' 206730 

. Samp)eAnatvsis 

The following smDP1es were analyied using tbC analytical protocol as established in SW846 
'9012A: 

SanlpieID Client ID 

68288012 060046-002 

'68288013 . 060047-002 

.. ,68288014· 060049-001 

68288015 060050-002 

68288016 ,. '. 060051-002 

68288017 060052-002 

.68288018 . 060053-002 
., ; 

68288019 060055-002 

68288020 0600~ 

68288021 060059.:0<>2 

'68288022 : 060060-002 

.: . 

. ~. 
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.. 
12003128% :MB . 

. l200312897 DUP of 68288012 

. 1200312899 • MS of 68288012 

1200312902 LCS 

SOPlteferenee 

. Procedure for preparation, analysis aDd reporting of analytical data are controlled by Qener81 
Engineering Laboratories, Inc. as Standard Operating PrOcedure (SOP). The data. discussed in 
this narrativ,? has been analyzed in accordance with GL-GC-B-095 Rev, 1. . 

., 

Prq,arationlAlJalytiad Method.Verification .. 

The SOP stated above bas been prepared pased on technical research and testing conducted by 
General Engineeiing Laborato~ Inc. and with guidance from the re~Ol')' documents listed 
. in this "Method! Analysis Infomlation" section. . 

Calibration Information: 

The instnWient used in this ~ysis was the following: LachatQuickChem f1A+ 
Initial Calibration I. :. 

The instrument was properly calibtatcd~ 

Calibration Verifiaition lnform8tlon 
All calibration verification st3ndards were within the required limits. ; 

Quality Control roC) Information: .. 

Blank AccePtance .. . . .. .. . 
The method and calibration blanks associated with this data. were within the zequircd acceptance 
llinits. .. . . . . 

Laboratory Control Sample (LCS) Recovery 
The recovery for the labOratory control sample was within the required ~ limits • 

. Qn8u.ty Control 
The fonowing sample was designated for Quality Control: 6828B012 ... 

I,. ' 



· Sample Spilce RecOverY . 
The s~ recovery f()f this sa!llple.set was within the required acceptance limits. 

Sampl~ DUpUCate Aeeeptance· ..' .... • 
The values for the 'sample and duplicate for this sample group are less than the Practical 
Quantitation Limit (PQL); ·tbcICfore, the RPD is 'not applicable. '. 

Technieal Iuforma1ioD: . 

GEL assigns bolding times based on the date arid time of sample Collection. Those holding times 
. expressed in hours are calc;:ulated intheAlphal jms system by bours.. 'ThOse bolding times 

'. expressed as days cxp4e at midnight on the day of expiration. . . 

'HoIding Times. . 
· All.samples froID this sample group were atlalyzed within the required holding time for this metbOd.' . . . . . 

· Preparation/Analytical Method Verification 
AllprOcedures were pezformed as ~ in the SOP. 

Sample D.Uutiens 
No s3lDplcs in this s.ample group required dilutions . 

. Saniple ReaOalysls 
The following samplesweIC reanalyzed because the autosampler cups were empty at the time of 
the original analysis: 68288017, 682S80l~,68288019 and 68288022. . 

:MiscellaneoUS Information: 
· . 

· NonwDrormance Rep(,rts 
'. No Nonconformance Reports (NCR) were required for any of the samples in this sample group 

· for this analysis. .. 
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MetbodlA.iiilmiS Infonnation . 

Procedure: 

Analytical Method: 

Prep Method: 

.. Hexav8lent Chromium 

. SW8461196A 

SW8463060A 

~alytical Batch Number: ·207514 . . . 

. . Prep Batch NIJIDber: . 201513 

. Sample AnaJtsis 

. The followiDg samples;were analyzed using the analytical protocol as eSblblisbed in Sw846 
7196A: 

. SanaplelD ClientID 
.. 

68288012 060046-002 
-.: 

. 68288013. 060047-002 

68288014 060Q49-OO1 .. 

68288015 06005().O()2 

68288016 060051-002 

68288017 060052-002 

68288018 060053-002 

68288019 . 060QS5-OO2 

68288020 . 060056-002 . 
: .. 

68288021 . 060059-002: 

68288022 060060-002 

1200314756· MB ' . 

. 1200314757 . DUP of 68288012 . 

1200314758 DUP of 68288019 . . .. 
.. .. 

1200314759 MSof682880l2 

·1200314760 MS of68288019 . 

·1200314761 LCS 

.. 

.. 
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': SOP Reference 

Procedure forprepanttiori. ana1ysis ~d reporting of analytical-data, areeontrolled by General 
Engineering Laboratories., Inc.-as Standard Operating PrOcedure (SOP). The data discUssed in 
, this narraUvehas been' analyzed in accordance with GL-GC-E-044 REV .4.' 

, , ' . . , 

,'Preparation/Analytical Method VeritkatioD 

, The SOP' stated abOve has been prepared fulsecI 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. ' . ' , ' , 

Qlibt1ltign 1Df9!'m!tion: 

, The instrument used in this analysiS was the following: Milton Roy s~hQtometer 2QO 
. . .' . . 

Initial Calibration 
The instrument was properly calibrated. 

Cahoration Verlflcation Information 
All calibration verification standards were "':ithin the requUed wmts.' 

• Quality Control (00 informatiOn: 

Blank Acceptanr.e , " , ' , 
The method and calibration blanks associated with this data were within the iequired ~ce 
limits. ' : ' ' , 

Laboratory Control Sample <Lcs) RecoverY 
, The recovery for the laboratory co~trol sample was within the reqwred ~ptance limits. 

, . 

Qoality Control , 
Thefollowing samples were designated for Quillity Control: 68288012 and 68288019 .. 

Sample Spike Recovery, " 
The spike recoveries for this sample set 'w~ within.the required a~tance liniits. 

Sample Duplkate Acceptance", ' 
The Relative Pe.roent Differences between the sampleS and duplicates for'this SOO were within 
the required acceptance limits. ' 

' .. ! . 

73 



• 

'Tedmkal Infnrnmtion:, 

GEL assigns holdirig timeS based On the date and time~of sample collection. TboSe holding times 
expressed in hoUrs are calculated in !be A1pbaJ .jms ~ystem by hOUrs. ThoSe holding times 
expressed as days expiJe at midnight on the day ,of exPiration.' ' 

Holding Times " , 
All samp1esfrom this, sample group were analyzed within the requue<t holding ~ ,for this, ' 
method. " ' 

Preparationl~ Method Verifj~tiOn 
All procedures were perfonned as stated in the SOP. 

Sample DiIutioDs , . 
The following samples were diluted. 1:5 due t«? turbidity: 68288015 and 68l88016. 

Miscelianeous Information: . 

Nonconfonoanee Reports . . 
NCR# 7342 was written for this sample b~h due to failUre to malDtait). cUstody; .: 

. .' .' 

Additional Comments 
The SNLS contract has specific' client QC requiTements. Due to recent niatr.ix spike recoveries, 
the client has 'allowed GEL the use their own SPC limiu rather than the: static. clieni: contract . 

, liInits of 75 -125%. See enclosed ~mail. 

Cei1irptioD Statenient ' 

* Where the analytical mCtbod has been performed. under NmAP certification,:the analysis bas 
met all of the requirements of the NELACstandani :unleSs otherwise noted. in the analytical case 
nananve. . . . . . . 

Review Validation: 

, GEL requires a1l analytical data to be venfied by a qualifi~ data validatOt. In addition~ all data 
designated for CLP or CLP-like packaging will receive a.third level v~datioD. upon completion 
of the data package. . ' . 

The followhag datavalidator, verified the information presented in'tbi$'c:a$e ~tive: 
., . ; 

, , 
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QCSnmmary 
1'JIce2ofZ 

J'armuMe - •• , NO¥--.• ~i" 9aaJ QC ~iiJi .... ,. U:-'C==":-·:---=)I.pp"" ADbl, ,Dale ·T-~ 
NlA iDcIicates that s¢ke IUOVCI)' limits do not apply wbm YDlpIt COJlCtllQ'ation exceeds spnr. coac. bY a fIctor of 4 c.: mom. ' . 
A The Relative Per<lClll Differeoce (RPD) obtained from Ibo samplo ~ (J)UP) is CYaIuated a&aiJJst the aci:epience aiIcria 1rheG dIa samplC is ~ tban . 

five times (SX) !he contnll;ucquiIed dclcction)irDit (RL), In ciases~ eidJer tbe """Pie «, duplicaiC value is Joss JhaD SX !be JtL. a coallollimit of +/. 
!he JtL is used to ewIwirc the OUP Rlult.' : ,,' . , 
ForPS, PSD.aod SPILT ...... 1Is. the vaI_ tiaccd...., the mOasured aniDuaIs. aotf'JDIIl_IliCIIIS., 

Whc:retbe l'mjJytic:al method has beenpedonned.Dder NE.i..AP certifICation. the ~ysis bas mel ati of the 
requimments m: the NE,LAC SIlIIIdanI UDleas qualifted on !he QG SlI2IIII1IIIY, . ", 

!' 
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Method/Analysis informatiOn " . 

Procedure: . . Total Cyanide 
.' . 

AnalytiCal Method: SW8469012A 

· P.iep MeUlod: 

'. Analytical Batch Number: 

·SWs46 9010B Peep 

207325 

Prep Batch Number. . .207323 

· SamPle AnalySis 

'. The following sampleS were analyzed using the analytical protocol as established in EPA 335.3: 
. . . 

. SampJeID . ClientID . 

68295008 .. 060078-005 

1200314302 MB 

1200314303 LCS 

1200314304- 'DUP 

1200314310 DUPof 682~S008 

1200314311 . MS of 68295008 

·120031$816 LCSD 

SOP Reference 

· ProCedure for preparation, analysis and reporting of analytical data are controlled by General . 
Engineering Laboratories, Inc. as.standard Operating Procedure (SOP). The data ctiSCllSsed i.il 
this narrative has been analyzed in accordance with G.L:OC-E-095 Rev. 1. 

.Prep~tionIAnalyticalMethodVerlficatiOD 

The SOP stated above ~ been P-epared based on techniCal research and testing conducted by 
General Engineering Laboratories. Inc. and with guidance froni the regulatory documents listed 

· i.il this ''MethodlADalysis Infopnationft section.. . 
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calibration Inf0rm!!!lnp: 

~ instrument used in ibis analysis was the following:Lacbar Quickcbem FIA+ ' 

x.nbI Calibration 
Th~ insiniment w:as Properly caJjbrated. 

;. 

CaIib~tion VerificatiOn: InformatiOn.. ' 
All calibration verification :standards were wi~ the required limits. 

Quality CoDtrol'(QCl Intonnation:·· 

Blank Acaptance . 
'The method and calibration blanks asSociated With· thiS data were within the required acceptance 
limits. , ." . .' , . 

" Laboratory Control Sample(LCS) Recovery , 
, The recoVery fortbe !al>oratory control sample was within the required acceptance limits. 
.' ..', . '. .' . 

" LCS DupHca~. Recovery' 
; The LCS Duplicate recovery was within the required acceptance limits. . . 

LCS DupU~te Acceptance " . 
:The Relative Percent Difference between the LCS and LCS Duplic~ was within the rcquii-ed 
acceptance limitS. . . 

QuaHty Control , . 
Sample 68295008 w,as design~ tor Quality Control.' 

. ". . -' . 

Sampl~ Spike ReOOvery . . . 
The spike recOvery ~ outsi4e of ~ required acceptance limits due tonlatrix interference. The 
LCS was 99.4 %, The project manager was no.tified. ' . 

. " . . 
. , 

Samplel)uplicaie Acceptance, ." . . ' 
The values for tbc sample and dUplicate for this sample group are less than the Practical 

. Quantitatioo'Liriiit (PQL);~fore, theRPP is not aPPlicable.. . . 
. ' .. 

" " 
. Technical Into~tiOn:' , '. ,. 

, GELassign$ hoicling times b8sed on the date and time of sample collection, ThOse holding times 
expressed in hours &recalculated in the AlphaLUns system by hours. Those holding times 
exp~ as daYs exprre at midnight on the day of expiration. ' 

. :' .' ~ 
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i 

. Bolding Tunes: 
All samples, from thi$ sample group were analyzed within the required holding ~ for this 
method: ' . 

. . , 
PreparaiioDl Analytiad Method Veritication 

. All procedures were perfonned as stated in the SOP. 

" . Sample Dilutiom , 
No samples iri this ~e grOup,requiied dil~ODS . 

. ~ 19fongatiODi' 

NooCODfOnDanc:e IlepOrtS ' 
No Nonconformance Reports (NCR) were required for any of the samples in this sample 'group 
fortbis aIla1ysis. ','. ' . , '. 

Certificatiou Statement 

* Where the analytical method has been performed under NELAP certification, the analysis bas 
, , met. all of the ~nts oCtile NEUe standard unless otherwise noted in the analytical case 

narrativ~. 

, . ,. RevieW Validation: 

GEL n:quires 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 ioUowiDg data '¥aUdator nrified the iDfonnationpresented in this ease aanattVe: 
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, ,General CbemistryNarrative 
• 'Sandia National Labs (SNlS) 

SDG68288-i 

MethodtADlllYsislnforma&n " 
. :' 

Proeedure:, Hexavalent 'ChromiUm 

: AnalyticaLMethod: , " SWs46 7196A ' 

, Aiialytical Batch Number: ~06338 

SamPle Analysis 

The foll\>wing Samples ';ere analyzed using the analytical protocol as established in SW846 
7196~ , , 

" " 

SamplelD 'CUenUD 

68295009 060078-006 
;: 

. : ,1200311845 ':MB 

1200311846 ' DUP o~ 68295009 

1200311847 PS of 68295009 ' 
: 1 

1200311848, LCs 

, SOPReference 
, ' , .. ," 

Procedilre for pteparation. 'analysis and reporting of analytical data are controlled by Ge~ 
" ,Engineering Laboratori~;:Jn'c. as Standard Operating Procedure (SOP). The data disCussed in 

: this ziarratlve has heeD analyzed in 8cOOfdancewith GL-GC-E-044 REV.4. 
• - .' I 

, ' 

Preparatioli/Analytical Method'Vent'ica&n, 

The SOP stated abOve has been prepared based on teChnical research and testing conducted by 
Gerier~ Engineering Laboratories, Inc. and with guidance from the regulatory documents ).isted 
in this "MethodlAnalysislnfoxmation" section. ' , ' 

. . . . 
'- " 

" :. : 
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Calibration Information: . 
. . . .: . . . 
.'. . 

The. instrument used in this anaiysis ~as the folloWing: MiltOn Roy spectrophotometer 200 
'. 

Initial Calibration 
Themstrument was properly calibrated. 

calibration V ~rifidltion Information . . 
All calibration veiification standards were ~ the reqllired limits . 

. Quality Control fOe> IDfOrmatigiti 

Blank Acceptance. . '. .' 
The me~od and calibration bl!lJlks associated with this data were within the required acceptance . 
limits. : .' . 0 . ' 

.: ',' 

~bor.ltory ConU:ol Sample (LCS) ~erY . . . , 
The recovery for the laboratory control sample was within the req~ acceptance limitS. .. 

. Quality Control . . '. 
Sample 68295009 W8$ designated for Qriality Control. : . 

Sample Spike RecOvery .' 0 ' • 

The spike recovery for this. sample set was wi~ the required aCC~ limits. 

Sample Duplicate Acc:eptaDce o' • • . ' ." • 

The values for the sample and duplicate fot thil; sample group ~ less thaJl the Practicai . 
Quantitation Limit (PQL); therefore. the RPD is not applic$le. . 

Tfrlmigl mformatign: 

GEL assigns holding ~ based on the~ 8nd time of.sanw1eCOl1~tiorl. Those holding times 
. expressed in hours are calculated in,Qle Alpha! .ims·system by hours. Those holding times 
expressed as days expire at midnight 9n the day of expiration. ' . , 

. '" . . . 

Bolding Times '. ,.,'" . ":., .' 
Sample 68295909 was receivedby the lab outside Of tb~ method Specified hoJ,ding ~ . 

. , .:. ,-:. . 

Preparation/AnalYtiCal MetbC)dVerification 
All procedures were pettoxmed ~ stated in the SOP. '. 

S8Dlple DDutions : . ,." ' 
,No samples in this 5alIlple group required I.lliutions. 

" ! 

. ~ , 
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MiseeUaneous Information: 

Nonconfo~ce Reporis -
No Nonconfo~ Reports ~CR) were requiIed for my of the samples intbiS saniple group 

-for this analysiS. ' -
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· WorIwhhr. . 6I1tS 
QCSummw 

Wbm !be aoalyUc8I melbtid baS been pedotmed UDIIcr NELAP ~OII, lhe aiwysi$ haS JDet all of Ibc 
requiremeriu of the NELAC'~ unless qualified OIl the QC Summary. 
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MethodlAnalxsls Information 
. Bat!:h Number: . 206591 

Radlodlemistry caie Narrative 
Sandia National Labs (SNLS) 

Workorder 68Z.88 . . 

Pr«edure: Determination of Gross Alpha And Gross Non-Volatile Beta iri Water' 
Analytical Melhod: EPA 900.0' . 

,sop Reference 

Sample 10 
68288012 
68288013 

.68288014 
'.68288015 
68288016 
68288017 
68288018 
68288019 

. 68288020 
68288021 
68288022 
1200312517 
1200312518 
1200312519 
1200312520 
120031i521 

Client ID 
060046-002 
060047-002 . 

. 060049-001 
06(l0S0-002 
O6OOSI'()()2 
060052'()()2 
.060053-002 
060055'()()2 
060056'()()2 
060059-002 
'~2 

MB for batch 206591 
060046-002(682880 I 2DUp} 

. ~68288012MS) 
060046'()()2( 682880 12MSD) 
LeS for batch 206591 

, Procedure for preparation; analysiS and reporting of analytical data are controlled by General EngincCring , 
Laboratories, .lnc. as Standard Operating Procedure (SOP). The data diseussed in this narrative bas been analyzed in 
accordaince with GL-RAD·A..oo1 REV.6. 

Calibratiop Information;' 

Calibration Information . ' 
All initial and continuing calibration requiremonts have been met. The initial calibration was perfonned 'on JWle I:i, 
2002. 

Stanards InfonnaCiOn ' 
Standard solution(s) for these analyses are NIST traceable and used befol'll the expiration date(s). 

Sample GeOmetry 
All cOWlong sources were Prepared in the same geometry as the calibration standanls. 

Quality Control (()C) Information: 

B1ilDk Infonnation 
The blank volume is representalive of the sample volume(s) 'in this batch. 

Desigllateci QC '. 
, The following sample was used for QC: 68288012. 

QC Information 
An of the QC samples met the required acceptance limits. 

:. \: 
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BI!IdIaITlmI' . 
All SII1!IPIc procecbJn:s for tbi's ADip1e _were perforsned witiG the JWqIIira1 bolcJiua timo. . - . . -. 

. . 
Pnpandaln ....... 
All ~ criteria hive ber.D _ for Ibac BDI1)'1111. 

Sample biirep/Re4Ml,m . . . 
N_ of tho umpl .. in this ample _ rciqain,d n;pn:p or __ ya 

GreilAJ,pMlBeta..................... . 
High byJr1l5COllil: uk ADcDt in ~.ced sampt_ c:.n __ the umplD .-to fIIIctua1c _ to IIICIiItuN 

. absmptian. To minimize this infIeIreaeocc, !be IIIIta IR ~erIDd to Oltidca by bcaIirI& tile lIIIJPle 1IDIIcr. a-
1IIIti\ a d1IlI reel colar is obIaiM4. TbD CODTanicm. to Olddes IUbiJizClllbc iIImpIc: WIIiFt -S _ .. proper 
aJphaIbcI4 eflicieaDica BleaSsipod for each saq,1e. VoIlti\endioiSOlopel ofCll\lGD, ~ toII:bDeli_ 
poIimium IDIl cesi_ ~ be lOIt 6Irina AmPle bcatiq. capeeiaIIy 111 • dull red belt. For dais IIIDJIIe ICt, die 
prepared pllllChet Was c~ for lIctaaetivity bofore beiaa t1aInecL After 11amia&. the pJaQcbet was COUIIted for 
alpha ac:Iivity. This' &eqlICDCC causes tbC alplia count taD data to mc«d _ the bela CC1UDt nIB dIIa in A\pIII1.imi. 
tberefon: oaly Ibc alpha _ daIa wiIl-wcv on the iDsII wbCillt 1UIIIoa. 

'Mbse!., 7 Je1itree1le; 

0!1IHltr in •• ,w"nn 

CsrdIs""" -twi-
Where !be 8IIIIlytical mtIbod baS been pedmilltd 1IIIIIer NBLAI' ccrtiftca&ioD. die: ..,. lID .... all ofdle: 
~ of the NELAC IIinda¢ _1_ 0Ihetwise DOted in the aa1yIicaJ case JIIIIJ1IIivc. 

Jlniewy ...... ; .' . 
GEL requires alllll8lytical data to be verified by a qualificcl dale Yalidator. In lICIditioll, all data desipallld fc. CLP 
or CLP-1ilce packaging will receive • thinl1evel validalioil DpIIII ccimplelioa of ihc data~ . 

. The foDoM.i d.aia ~_ ver1f1e4 tlu .. f __ tIoa preinteilla .... au -.mati",: 

llnieJrer: ,,f oJAA 'u., DIW-rn Date; \012 .. '11 DO; 
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~~ENGINEIRING LABORATORIES 
'. MeetiRg today) __ wid",nl __ p' ~ 

' .. . ' . . . . . 
s..u.N .... ~· MNr56 . 
• .0. ..... . 

• All ............. ,.... . 
....... M. .... , ' .. .... ' 

NOM 
. Ga4' .......... 
.... . ; 2IIImi 

QC12IIII3UP14 II2IItI2 WI' 
MoiIIIR '.,' . 

... ~IIft· 

.... .2IIII!Itl ' 

QCI2IlIlJl2s18 'A2aD12 DIll' 
AIp1aa . ' 

QCI21k11IZ52I. LCS 
AlpIIa .' 

u_ 
''IPU: : 

9,89 
• 1lIKcft; 

OC Suminary •. 

5.06 ..- 10 

6.58 
-tI-I.49 

1.64 . 
J6.1 

. '11-1.40 
.~ .. 

.: ' 

· . U7 
+l-l.f1 

UO 
.. : It.9 

-tI-l$1 
I~l 

10.8 
..,.1.80 

'.2.-44 

pCi'a 0.564 

pO/J O.2S1 . 

pCVJ 

(lM-2OlIo) CAI'l 1III2Sm 17;11 

.~) 

'. ' 

.~ 
39.6. . 
. Uao:at: 

42.l . pC5I, 107 (7'''l~l 

". Bela 

QC'12IXi"uj) ~'NSD 
.A\Ib . . 

:. ' . , , . 

..•. ~ 

;' .' 

.'I'PlI: ; 

Uacoit: . 

'IPU: 

: t.IactII: 
'.' "m.J:' 

. BP;9 . u_ 
.. 'IP1J:. 

. -. 361 
Uncal: 

'l'PU: 

19.9 
V.cat: 

1PU: 
, Sill 

t1uooit: 
'Il'U; 

6.51 
'. *-IM 

'U4' 
111.2 . 

+1-1.40 . 
. 1.43 

US 
.":"'1-49 

1.64 
lU 

. +1-'1...0 
l.C 

"·2311 
2A2 

'U · -0.044 
. #4l.O63 

0.0631 . 
-0.0718 

• -tI-O.OlSl 
· .oms) 

Jis 
+1-17.\ 

11.0 
334 

+1-20.1 
.2U 

15.0 
-tl-18.s 

20,2 . 
364 . 

+/./JO, 
~1.6 

"\ ' , .', ' 

~ 

' pCiIa 

pCils 

pCiI, 

pCif, 

. peu, 

~ 0 BQic 30712 • ~ SC 29417 • 2IMO Savage RoId. 29407 . . .' 

(843)~17~ • Fax (843) 766-n7S . 

. 0 -""..w.-. 

lCII2:SIDl17:IO 
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Method/Aylysi! Informatiop' 
Batch Number: -, 208471 

__ Radiochemistry Case' Narrative 
Sandia National Labs (SNLS) 

SOO 68Zsa.:l 

Procedure: - Determination of Gross, Alpha And Gross' Non-Volatile Beta in Water 
Analytical Method: EPA 900.0 _ -

'- , 

SamplelD 
63295011 
1200317045 

-1200317046 
1200317047 
1200317048 

, 1200317049 

- ClieatID 
060078-008_ 
MB forbatcn 208471 
060078-008(682950 II DUP) 
060078~8(6829501IMS) 
060078-008(6829S011MSD) 
LCS for batch 20847_1 

SOP Rere..-enee~ _', ' _ 
Procedure fOT preparation. analysis and reporting of analytical data are controlled by General Engineering _ ' 
Laboratori\!S, Inc. as S!andard Operating Pr~ure (SOP). The data discussed in this nan-ative 'has been analyzed in 
accordance with GloRAD-A-OOI REV.6. -

C!lIbwmn InfOrmation:: ",-

'CaUbration Information: , ' , 
All initial, and continuing' caiibration reqi&irimientS have been mel The initial calibration was Performed on 
June 13, 2002. ' " ' , 

Standards Information :-
StandarQ SQlution(s) for th~ analyses are NlST traceable and used before the expiration date(s). . - : . . 

Sample GeOmetry , 
All counting sources were pi-epared in the same geometry as the calibration standards. 

Quality Control roCl'Informatlpn; 

,Blank IlIformatlO., - , , - , 
The blank v.olu~eis re~scntativeoftJ.1e 'sample volume(s) in this batch. 

Designatec'-QC , , 
~C? following ;sample was l,JSed forQC: 68295011., 

_ Q(:: Information ,,' :, - _ 
All of the QC samples ~et ,the required acceptance limits. 

T!£lll1kallnformation: 

_ Holding TIme ___ ' - , 
All sample procedures for this sample' set were performed-within -the required holding time. ' 

_ Pr.epar8tion Informiltloa 
-An preparation criteria have been'met for these, analyses. 

Sampk Re--preplRe-aaalyliti .' 
. None ofthe samples in this sample set required reprep or reanalysis. 

". : 
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.. ' . 

. ' 

G~ AlplaalBeta ~t1OD Wo .... doD . , 
Hlp hY8losalpic s81t CODtelit in evaporated 5BIIipk:s am cause ihe sample.IDIISS 10 flucluabi du!: to moisture 
absorption. To minimize this iDteifcreDce. the salts an: converted to cWdes; by ~ ibe II8IIIPle Imder a fl_ 
until a dull red color is obtaiOecL The c:onversion toondcs stabilizes the sample wcijbt mJ cuuri:s tb8t proper 
alpbalbeca effic:iCacles are assigned for ~ sample. Volatile radioisotopes of CIIboI!. hydrogen. tedlnetiUlJl, . 
polonium and cesium may be 10$1: cioring sample beaug. espcciaUy 10 a dull red heat. For ibis sample sol, Ibc 
prepared plilDcl!et was c:ounted for bela activity befqre beingfiamecl. After flaming, Ibc planchet was ~ fer 
alpha activity. This seq~ causes the Ilpba cOunt IUJi data to m:ord over· the beta COWl' lUll dIta ill AlphaLims. 
therefore only the alpha COW1I data will appcarOD di.o iDsIrumcDt rualOg. 

'. . . . .: 

NCR~ . ,. '.' 
No NCR weJC generated for the preparation or analysis of this IIlDIp1r: set. 

80, 



.. 

.GENERAL ENGINEEiUNG ~~ro~: 

" 

t1IIIt: ...... K ...... La\ , ...... 
~ 'P.o. __ ... 

AIIIII., ... Now~ c..c.cc: ,.. ... ,....., 
.w ..... : __ 

.... v'· 
"'~1Ino .' 
BlICk !IOI47l 

QCl2IIPI'104i ~1l DIlP' 
..\!PIa 

Noles: 

u 
·,U_· 

'[PU: 

U 
~ 

'IPU: 

!1.19 
u-t: 

IPU: 
39.6' 

u..ce.t 
'I:J.'U: 

u-t 
mJ: 

.U""""" 
'l1'tI: 

40,4 U 
u-tt: 

'I'PU! 
198 V 
lJGI:CrI;. . 

'l'PU: 

49.4 U 
V-

:'IPlk 
198 U 
U_' 

1l'U:' ' 

1beQlql~ ill !Iris rcpgnae~ as1lo1lows: . 

QCsDptmary 

oc u... DR UC.,.· , 

o.oM . U .0_ '. pCiIL 'o.:I!IS " (+I-1.lIO)1IOB1 
-tI-OAIII . ..tG.229 

0AI8 ·0.229 
0..,1 U .o.JS4 '~ O.BCD ..... · (-+I-1JlO) 

.if.o.rm '. 'fI.{).6S7 
. o.m 0.6S'1 

. Il.1 pOlL 111 c1ft,.1:M) 
-tl-U6 

J.2S 
43.1 .JICiIL 11)9 (1S'j&-uHo) 

oII-J..14 
2.5i 

U Q.0l21 pOlL 
'I'I-O.1S 

0.1&3, .. 
U 0.1&3 ' .,an. ..,-0,31, 

0.318 

0.0149 50.. .,an. '. ,l~ (m&-12ft) 
"'.0.-488 "'-5Bl 

0.411 6041 
o.otI51 231 lOlL 117 f,75"1~) 

+J.Om '#9'» 
11.637 11~' .,. 

0.0149 49.8 . : •. ,an.. 101 Os-..l25"J 
1I-OA8 "'·5.52 

0 ...... 596 " 
0.0I!!1 219 '. pan. no 1,7S .. 125'ii) 

..,~m . ..tJJ.Z1 
o.m' 1'-2 , 

10l22I02 Ol:JI 

larAwpa$ 

• ~CIJ CIt 'MU'D.Gt widiia...,.... e JirDir,.tetJkx.pk& ---CC!'IIJ'"'ih'« willi die ~ 0( ibe dIIj1IiRtelU'J>'a ... JIQI ~ wilen . 
tbc _dtilliw lalla IIdow 1he oIrltli¥l PQt.. : .. 

.. bdicIa ..... aRmlplll • DiIad . 
B 'J\I,o ~ .... foaadia ~ lUIkabiwedle~)o!DX. 

'.' . 

. PO Box 30712. CbWstoII. Sc 29417.2040 St.Va,¢ Road·l9401 
. :' '. ~ j: . • ~.'. 0' 

~3) S56-8171.fax (843) 766-1171' .' .' 

0-.. ....,....,....., 
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*******************~*********************************************-******* 

* 
* 

Sandia Natiopal Laboratories 
Radiation Protection Sample Diagnostics Program 

--- ----------- -10j-l:-Sj-02 5 :4-6T4-s---PM---------------
***************************************************** 

* Analyzed by: * {Olllj~ Reviewed by: 
**************~**~~~~*************************** 
Customer SANDERS M (6~35) 
Customer Sample 1D 060046-003 
Lab Sample 1D 20144501 

sample Desc~iption 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6596/1105-DW1-BH1-10-S 
700.800 gram 

9/26/02 9:35:00 AM 
10/15/02 4:00:25 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 --------- 6.78E-0{)1 
RA-226 8.368-001 4.73E-00l 7.19E-001 
PB-214 5.99E-001 9.30E-002 6.01E-002 
BI-214 5.85E-001 9.67E-002 5.40E-002 

-210 Not Detected --------- 2.61E+001 

TH-232 6.788-001 3.26E-001 1.93E-001 
RA-228 5.85E-001 1.23E-00l 1.31E-001 
AC-228 7.15E-00l 1. 43,E-00l 1.03E-001 
TH-228 4.05E-00l 4.56E-001 7.31E_00l 
RA-224 7.69E-001 1. 77E- 001 7.46E-002 
PB-212 6.66E-00l 9.83E-002 3.60E-002 
B1-212 7.66E-00l 2.94E-001 3.97E-00l 
TL-20a 5.91E-001 1. 05E- 001 7.82E-002 

U-235 Not Detected --------- 2.14E-001 
TH-231 Not Detected --------- 1. 05E+001 
PA-231 Not Detected --------- 1. 27E+000 
TH-227 Not Detected --------- 3.22E-001 
RA-223 Not Detected --------- 5.31E':'001 
RN-219 Not Detected --------- 3.30E-OOl 
PB-211 Not Detected --------- 7.37E-001 
TL-207 Not Detected --------- 1. 16E+001 

AM-241 Not .Detected --------- 3.92E-001 
PU-239 Not Detected --------- 3.84E+002 
NP-237 Not Detect.ed --------- 2.08E+000 
PA-233 Not D.etected --------- 5.13E-002 
T):i-229 Not Detected --------- 2.20E-001 



[Summary Repel't] -- Sample ID: - .,:-20144501 

'NUClide Activity 2-sigma MDA 
Name (pCi/gram ) Error (:pCi/gram ) 

------- --------_ ... ---------- ---.------
AG-108m Not Detected ---------. 3.24E-002 
AG-llOm Not Detected -.------- 2.63E-002 
BA-B3 Not Detected --------- 4.47E-002 
BE-7 Not Detected --------- 2.68E-001 
CD-lls Not Detected --------- 2.43E+001 
CE-139 Not Detected --------- 2.83E-002 
CE-l41 Not Detected --------- 6.93E-002 
CE-144 Not Detected --------- 2.16E-00l 
CM-243 ,Not Detected --------- 1.56E-001 
CO-56 Not Detected --------- 3.34E-002 
CO-57 Not Detected --------- 2.92E-002 
C9-5B Not Detected -.------- 3.49E-002 
CO-60 Not Detected --------- 3.16E-002 
CR-S1 Not Detected -.------- 3.30E-001 
CS-134 Not Detected --------- 3. B2E-002 
CS-D7 Not Detected ---- . ...;--- 2.82E-002 
EU-1S2 Not Detected --------- 8.18E-002 
EU-154 Not Detected --------- 1.50E'-001 
EU-iSs Not Detected - . ..;------ 1.26E-001 
FE-59 Not Detected --------- 8.44E-002 
GD-is3 Not Detected --------- 9.40E-002 
HG-203 Not Detected --------- 3.75E-002 
1-131 Not Detected --------- 1.27E-001 
1R-192 Not Detected' --------- 2.92E-002 
K-40 1.93E+001 2.59E+000 2.5"7E-001 
MN-S2 Not Detected --------- 2.66E-001 
MN-S4 Not Detected --------- 3.07E-002 
MO-99 Not Detected .--------- 2.58E+001 
NA-22 Not Detected --------- 3.78E-002 
NA-24 Not Detected --------- 5.63E+007 
ND-147 Not Detected --------- 5.68E-001 
NI-S7 Not Detected --------- 3.36E+002 
RU-103 Not Detected --------- 3.46E-002 
RU-106 Not Detected ---------- 2.43E-001 
SB-122 Not Detected --------- 5.06E+000 
SB-124 Not Detected --------- 3.00E-002 
SB-12S Not Detected --------- 6.99E-002 
SN-113 Not Detected --------- 3.72E-002 
SR-85 Not Detected --------- 3.82E-002 
TA-1B2 Not Detected - --------- 1.55E-001 
TA-183 Not Detected --------- 4.63E+OOO 
TL-201 Not Detected --------- 1.20E+001-
Y-BB Not Detected --------- 2.41E-002 
ZN-6S Not Detected --------- 9.S5E-002 
ZR-95 Not Det:.ected --------- 5.62E-002 

, 



************************************************************************* 
- Sandia NaeYoIrai----I:iaboratories----

Radiation Protection Sample Diagnostics program· 
10/15/02 7:22:48 PM 

******************************************************* 
* . 
* Analyzed by; ~ If)/I,jO-z,.-. Reviewed by: 
***************~****~~************************ 
Customer : SANDERS M (6135) 
Customer Sample 1D 060047-003 
Lab Sample 1D 20144502 

Sample Description 
·Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6596/1105-DW1-BHl-15-S 
686.300 gram 

9/26/02 9:50:00 AM 
10/15/02 5:42:33 PM 
LAB 0 2 

·6000 / 6003 seconds 

* 
* 
* 

U-23S/Ra-226 peaks not resolved. Ei~her isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA· 
Name (pCi/gram Error (pei/gram 

------- ----------- ---------- -----------
U-238 Not Detec·ted --------- 7.50E-OOl 
RA-226 1. 92E+OOO· S.4SE-00l 7.05E-001 
PB-214 8.21E.;001 1.20E-00l 6.20E-002 
BI-214 6.83E-OOl 1.1QE-00l S.4SE-002 
PB-210 Not Detected --------- 2.76E+OOl 

TH-232 B.61E-OOl 4.0SE-OOl 2.10E-OOl 
RA-228 8.48E-OOl 1.57E-OOl 1.37E-OOl 
AC-228 B.67E-00l 1. 61E-OOl 9.84E-002 
TH-228 1.06E+OOO 4.63E-OOl 6.6SE-OOl 
RA-224 1.02E+OOO 2.22E-001 6.22E-002 
PB-212 8.59E-OOl 1.2SE-00l 3.9SE-002 
B1-212 1.01E+OOO 3.2SE-OOl 4.12E-001 
TL-208 7.90E-00l 1.29E-OOl 7.99E-002 

U-23S 1.09E-OOl 1. 79E-00l 2.29E-OOl 
TH-231 Not Detected --------- 1.13E+001 
PA-231 Not Detected --------- 1.36E+000 
TH-227 Not Detected --------- 3.60E-001 
RA-223 Not Detected --------- S.72E-OOl 
RN-219 Not Detected --------- 3.59E-00l 
PB-211 Not Detected --------- a.01E-00l 
TL-207 Not Detected --------~ 1.17E+OOl 

AM-241 Not Detected --------- 4.20E-00l 
PU-239 Not Detected --------- 4.10E+002 
NP-237 Not Detected --------- 2.23E+OOO 
PA-233 Not Detected --------- 5.39E-002 
TH-229 Not Detected --------- 2.3SE-OOl 

\ 



{Summary Report] - Sample ID:~~~:~20144502 

Activity 
(pCi/gram ) 

AG-108rn Not Detected 
AG-l10m Not Detected 
BA-133 ~ Not Detected 
BE-7 Not Detected 
CD-llS Not Detected 
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 Not Detected 
CO-60 Not Detected 
CR-51 Not Detected 
CS-134 Not Detected 
CS-137 Not Detected 
EU-152 Not Detected 
EU-1S4 Not Detected 
EU-15S Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Not Detected 
I~131 Not Detected 
IR-192 Not Detected 
K-40 1.70E+001 
MN-52 Not Detected 
MN-54 Not Detected 
MO-99 Not Detected 
NA-22 Not Detected 
NA~24 Not Detected 
ND-147 Not Detected 
NI-S7 Not ~Detected 
RU-103 Not Detected 
RU-106 Not Detected 

2-sigma 
Error 

---------

2.30E+OOO 

8B-122-------~~1~.6~4~B~IQ~e~e~--~1~.~e~1~B~IHe~9~er_ 
8B-124 Not Detected 
SB-125 Not Detected 
8N-1l3 Not Detected 
SR-8S Not Detected 
TA-182 Not Detected 
TA-183 Not Detected 
TL-201 Not Detected 
y-a8 Not Detected 
ZN-65 Not Detected 
ZR-95 Not Detected 

MDA 
(pCi/gram ) 
----------
3.SlE-002 
2.68E-002 
4.77E-002 
2.85E-OOl 
2.59E+00l 
3.04E-002 
7.48E-002 
2.36E-001 
1.70£-001 
3.SSE-002 
2.988-002 
3.50E-002 
3.21E-002 
3.55E-001 
4.17E-002 
2.878-002 
a.56E-002 
1.62E-001. 
1.llE-001. 
a .48E-002 
1. 01E-001. 
4.05£-002 
1.46E-001. 
3.04E-002 
2.76£-001. 
2.76B-001 
3.l5E-002 
2.68£+001 
3.73£-002 
6.27E+007 
6.24£-001 
3.88E+002 
3.54E-002 
2.60E-00l a:u&::' 1.4- (0 '/~-a~ 
2. 89E+000 N'D{Dli1.1 r'"4 
3.29E-002 
8.21E-002 
3.75E-002 
4.20E-002 
1.58E-00l 
5.00E+000 
1. 30E+001 
2.99E-002 
l.OlE-OOl 
6.17E-002 



************************************************************************* 
Sandia Nationa-l--i.abor-atories -~~-__ 

Radiation Procection Sample Diagnostics Program 
10/15/02 19:46:45 PM 

***************************************************** 

* Analyzed by: {' . /' Reviewed by: 
* *-* ** ** ** * iii< * ** * *:. ** JQU !iflj2;. * * *** ** ***** * * * ****** ** * 
Customer: SANDERS M (6135) 
Customer Sample ID 0600~0-003 
Lab Sample ID 20144504 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6s97/1113-DW1-BH1-s-S 
847.200 gram 

9/26/02 10:25:00 AM 
10/15/02 9:06:30 PM 
LAB 0 2 

6000 I 6003 seconds 

* 

* 
* 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 1.62E+OOO 
PB-214 6.01E-OOl 
BI-214 s.27E-00l 
PB-210 Not Detected 

TH-232 4. 6lE-001 . 
RA-228 5.99E-OOl 
AC-228 s.lIE-OOl 
TH-228 3.0SE-OOI 
RA-224 6.3SE-OOl 
PB-212 s.43E-OOl 
81-212 S.3SE-00l 
TL-208 4.83E-00l 

0-235. 1.47E-OOl 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 .Not Detected 
RA-223 Not Detected 
RN-219 1.35E eel 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PO-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

, 

2-sigma 
Error 

----------
---------
4.41E-001 
8.94E-002 
8.46E-002 
---------
2.31E-00l 
l.13E-OOl 
1. 09E-001 
2.BlE-OOl 
1.46E-001 
B.03E-002 
1.94E-00l 
8.40E-002 

1.44E-OOl 
---------
---------
---------
---------
2. llE ee:t 
---------
-.--------

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

MDA 
(pCijgram 

S.81E-00l 
S.5SE-00l 
S.02E-002 
4.04E-002 
2.27E+00l 

1.66E-OOl 
9.04E-002 
9.2SE-002 
4.44E-OOl 
S.4SE-002' 
2.93E-002 
2.49E-OOl 
S.7SE-002 

1.S4E-OOl 
S.99E+000 
1.06E+OOO 
2.64E-OOl 
4.S3E-OOl ~~ 
2 • 8 0 E - 0 0 1 '" 0"1 ~ I (;';1.,;.-< r;;.r' 

·6.BE-OOl 
1. OlE+OOl 

3.39E-001 
3.31E+002 
1. 76E+OOO 
4.33E-002 
1. 90E-00l 



Report] - Sample ID: -: 20144504 --" --~--. ----
Activity 2-sigma MDA 

(pCi/gram Error {pCi/gram ------- ---------- - --- ------- ----------AG-108m Not Detected --------- 2.62E-002 AG-llOm Not Detected ---------. 2.24E-OO:2 BA-133 Not Detected --------- 3.SlE-a02 BE-7 Not Detected --------- 2.24E-OOl CD-l1S Not Detected --------- 2.06E+OOl CE-139 Not Detected --------- 2.49E-002 CE-141 Not Detected --------- 5.90E-002 CE-144 Not Detected --------- 1.90E-OOl CM-243 Not Detected --------- 1.30E-OOl CO-56 Not Detected --------- 2.77E-002 CO-57 Not Detected --------- 2.SlE-002 _ CO-58 Not Detected, --------- 2.SSE-002 CO-60 Not Detected --------- 2.71E-002 CR-Sl Not Detected --------- 2.72E-OOl CS-l34 Not Detected --------- 3.22E-002 CS-137 Not Det.ected --------- 2.2BE-002 EU-1S2 Not Detected --------- 7.20E-002 EU-1S4 Not Detected ----- ... --- 1.21E-OOl EU-1SS Not Det.ected --------- 1.OSE-OOl FE-59 Not Detected -----.- - ... - 6.77E-002 GD-IS3 Not Detected --------- S .-44E-002 HG-203 Not Detected --------- 3.l7E-002 1-131 Not Detected --------- l.lSE-OOl 1R-192 Not Detected --------- 2.43E-002 K-40 1.S6E+OOl 2.10E+OOO 2.:33E-OOl MN-S2 Not Detected --------- 2.46E-OOl MN-S4 Not Detected --------- 2.63E':OO2 MO-99 Not Detected --------. 2.29E+OOl NA-22 Not Detected --------- 3.1SE-002 NA-24 Not Detected --------- 4 . .91E+OO7 ND-147 Not Detected --------- 4. 63E-OOl N1-57 Not De.tected --------- 3.26E+OO2 RU-103 Not Detected --------. 2.89E-002 RU-106 Not Detected --------- 2.02E-OOl SB-l22 Not Detected --------- 4.24E+OOO 8B-124 Not Detected --------- 2.62E-002 SB-125 Not Detected --------- 6.40E-002 8N-1l3 Not Det.ected --------- 3.04E-002 SR-85 Not Detected --------- 3.19E-002 TA-182 Not Detected --------- 1.3SE-OOl TA-183 Not Detected --------- 4.10E+OOO TL-201 Not Detected --------- 1.03E+OOl Y-88 Not Detected --------- 2.19E-002 ZN-65 Not Detected --------- a.20E-002 ZR-95 Not Detected --------- 4.63E-002 



** * *",,!~j< * *-~~.,.* * **** *.'" *."'*"'''' * * "'*** ******** * * * "'*** "'''' *'" * * * **** * * *"'* * *.; **** 
Sandia National Laboratories --------------- ----*.-. 

Radiation' Protection Sample Diagnostics Program * 
10/16/02 12:28:55 AM * 

******* •• **.***.*"''''*'''****'''******'''***'''**'''******'''**'''*'''* ***"'*********"'**"'* 

: Analyzed by: ktD'/("((l?/ Reviewed by: 10. 16 ~: 
********",*****~~*~2~~**************************~***** **~************ 
CUstomer : SANDERS M (6135) 
Customer Sample 1D 060051-003 
Lab Sample 1D 2014450S 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6597/1113-DW1-BH1-10-S 
826.100 gram . 

9/26/02 11:S0:00 AM 
10/1S/02 10:48:29 PM 
LAB 0 2 

6000 1 6003'seconds 

U-23S/Ra-226 peaks not resolved. Either isotope may be overestimated. 
****"''''''''''**'''***'''*********'''**'''****'''''''''**************'''********"'*********"'**** 

Nuclide Activity 2-eigma .MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- _ ... _--------
U-238 Not Detected --------- 6.S9E-OOl 
RA-226 2.0SE+OOO 5.33E-OOl 6.6SE-001 
PB-214 8.64E-001 1. 22E-001 S.60E-002 
B1-214 7.2SE-001 1.l3E-OOl 4.93E-002 
PB-210 Not Detected --------- 2.61E+OOl 

TH-232 7.73E-OOl 3.61E-OOl 1. 7BE-00l 
RA:"22B 7.3SE-OOl 1.34E-OOl 1.l0E-OOl 
AC-228 7.48E'-OOl 1. 3BE-OOl B.38E-002 
TH-228 7.4SE-OOl 4.06E-OOl 6.09E-00l 
RA-224 9.62E-OOl 2.0SE-OOl 5.72E-002 
PB-212 8.2SE-001 1.19E-OOl 3.4SE-002 
B1-212 7.97E-OOl 2.6SE-OOl 3.40E-OOl 
TL-208 7.61E-OOl l.21E-001 6.80E-002 

U-235 Not Detected --------- 2.06E-OOl 
TH-23l Not Detected --------- 9 .. 97E+OOO 
PA-231 Not Detected --_ .. _---- 1.2lE+OOO 
TH-227 Not Detected --------- 3.l7E-OOl 
RA-223 Not Detected --------- S.12E-OOl 
RN-219 Not Detected ---------- 3.06E-001 
PB-211 Not Detected --------- 7.02E-OOl 
TL-207 Not Detected --------- 1. 03E+OOl 

AM-241 Not Detected --------- 3.78E-OOl 
PU-239 Not Detected --------- 3.85E+OO2 
NP-237 Not Detected --------- 2.0lE+OOO 
PA-233 Not Detected --------- 4.B2E-002 
TH-229 Not Detected --------- 2.15E-OO~ 



«=ary Report] - Sample ID: : 20144505 

ucli,de Activity 2-sigma. MDA 
Name (pCi/gram Error (pCi/gram ) ---. --- ---------- ---- ------- ----------AG-108m . Not Detected ----.---- 3.06E-002 

AG-llOm Not Detected ----- ... --- 2.S4E-002 
BA-l33 Not Det.ected --------- 4.4BE-002 
BE-7 Not Detected -------~- 2.56E-OOl 
CD-1l5 Not Detected --------- 2.42E+OOl 
CE-139 Not Detected ----._-_ .. 2. 78E-002 .. 
CE-141 Not Detected --------- 6.77E-002 
CE-144 Not Detected --------- 2.21E-OOl 
CM-243 Not Detected --------- 1.S3E-OOl 
CO-56 Not Detected ----.---- 3.IlE-002 
CO-57 Not Detected --------- 2.S4E-002 
CO-58 Not Detected --------. 3.llE-002 
CO-GO Not Detected --------- 2.98E-002 
CR-51 Not Detected ---------. 3.20E-OOl 
CS-134 Not Detected --------- 3.SlE-002 
CS-137 Not Detected --------. 2.62E-002 
EU-1S2 Not Decect·ed --------- S.14E-002 
EU-1S4 Not Detected --------. 1. 41E-OOl 
EU-1S5 Not Detected --------- 1.20E-OOl 
FE-59 Not Detected --------. 7.76E-002 
GD-15J Not Detected --------. 9.10B-002 
HG-203 Not Detected --------. 3.66E-002 

-131 Not Detected --------- 1. 26E-OOl 
R-1n Not Detected --------- 2.8SE-002 

40 1. 64E+OOl 2.21E+OOO 2.73E-OOl 
MN-52 Not Detected - ... ------- 2.B2E-001 
MN-S4 Not Detected --------- 2.9SE-002 
MO-99 Not Detected -.------- 2.55E+OO~ 
NA-22 Not Detected --------. 3.44E-002 
NA-24 Not Detected --------. 6.B1E+OO7 
ND-147 Not Detected -.------- 5.39E-OOl 
NI-57 Not Detected -.------- 3.59E+OO2 
RU-103 Not Detected ----.---. 3.26E-002 
RU-106 Not Detected --------. 2.34B-OOl 
S8-122 Not Detected -.--.---. 4.59E+OOO 
SB-124 Not Detected -.--._--. 2.93E-002 
SB-125 Not Detected ---,------ i.09E-002 
SN-113 Not Detected ----.---- 3.50E-002 
SR-85 Not Detected --------- 3.6BE-002 
TA-1S2 Not Detected --------- 1.49E-OOl 
TA-183 Not Detected --------- 4.S7B+OOO 
TL-201 Not Detected --------. 1.1BE+OO1 
Y-88 Not Detected --------- 2.27E-002 
ZN-65 Not Detected --------- 9.30E-002 
ZR-95 Not Detected --------- 5.29E-002 



******************************************************************~****** 

,

- _ Sandia Natiomn Labox:atories '. '.. * 
Radiation Protection Sample Diagnostics Program * 

10/16/02 2:10:56 AM _ * 
****************************************************** 

* -
* Analyzed by: ~tofi'il/t)2, Reviewed by: 
**************w'f*****~~~************************** 
Customer : SANDERS M (613S) -
Customer Sample ID 060052-003 
Lab Sample ID 20144506 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6580/1037-SP1-BH1-S-S 
789.600 gram 

9/26/02 2:10:00 PM 
10/16/02 12:30:41 AM 
LAB 0 2 

6000 / 6002 seconds 

* 

U-23S/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name {pCi/gram Error (pei/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- S.72E-OOI 
RA-226 1.23E+OOO 4.22E-001 S.82E-001 
PB-214 S.42E-001 B.2SE-002 4.84E-002 

-214 5.04E-001 8.28E-002 4.38E-002 
-210 Not- Detected --.--.--- 2.33E+001 

TH-~32 4.92E-001 2.46E-00I 1.7SE-001 
RA-228 S.70E-001 1.12E-001 1. 01E-00l 
AC-228 4.9BE-001 1.06E-00l B.70E-002-
TH-228 4.03E-001 3.67E-00l 5.80E-OOI 
RA-224 6.79E-001 1.o56E-00l 6.37E-002 
PB-2l2 S.4SE-001 8.10E-002 3.30E-002 
BI-212 3.71E-001 2.l6E-00l 3.20E-001 
TL-20B 4.61E-OOl B.27E-002 6.0SE-002 

U-235 Not Detected --------- 1.SSE-OOl 
TH-231 Not Detected --------- 9.26E+OOO 
PA-231 Not Detected -.------- 1.0SE+OOO 
TH-227 Not Detected --------- 2.69E-OOl 
RA-223 Not Detected -.------- 4.61E-OOI 
RN-219 Not Detected --------- 2.94E-OOI 
PB-211 Not Det.ected --------- 6.64E-001 
TL-207 Not Detected --------- 1.03E+OOI 

AM-241 Not De.:.ected --------- 3.35E-OOl 
PU-239 Not Detected --------- 3.34E+OO2 
NP-237 Not Detected --------- l.83E+OOO 
PA-233 Not Detected --------- 4.50E-002 
TH-229 Not Detected --------- 1.97E-001 

, 



Report] - Sample ID: --20144!'-OG "---~-~-

Activity 2-sigma MDA 
(pCi/gram >. Error (pCi/gram ) ------- ---------- ---------- ----------AG-IOBm Not Detected ----'----- 2.64E-002 AG-llOm Not Detected --------- 2.30E-002 BA-133 Not Detected --------- 3.B4E-002 BE-7 Not Detected --------- 2.24E-001" CD-1lS Not Detected --------- 2.11E+OOl CE-139 Not Detected --------- 2 ;49E-002 CE-141 Not Detected --------- 6.1lE-002 CE-144 Not Detected --------- 2.00E-OOl CM-243 Not Detected --------- l.33E-OOl CO-56 Not Det.ected --------- 3.l4E-002 CO-57 Not Detected --------- 2.55E-002 CO-58 Not Detected --------- 2.B9E-002 CO-60 Not Detected -----_._-- 2.61E-002 CR-Sl Not Detected --------- 2.93E-OOl CS-134 Not Detected --------- 3.2GE-002 CS-137 Not Detected --------- 2.3SE-002. EU-1S2 Not Detected --------- 7.3SE-002 EU-1S4 Not Detected --------- 1. 22E-OOl EU-ISS Not" Detected --------- l.l2E-OOl FE-59 Not Detected --------- 7.4lE-002 GD-1S3 Not Detected --------- B.4SE-002 HG-203 Not Detected --------- 3.l1E-002 1-131 Not Detected --------- l.17E-OOl 1R-192 Not Detected --------- 2.4BE-002 K-40 l.63E+OOl 2.19E+OOO 2.39E-OOl MN-S2 Not Detected --------- 2.33E-OOl MN-S4 Not Det.ected --------- 2.7BE-002 MO-99 Not Det.ected --------- 2.29E+OOl NA-22 Not Detected --------- 3.26E-002 NA-24 Not Detected --------- S.94E+OO7 NO-147 Not Detected --------- 4.9GE-OOl N1-57 Not Detected --------- 3.47E+OO2 RU-103 Not Detected --------- 2.9BE-002 RU-106 Not Detected --------- 2.30E-OOl 8B-122 Not Detected --------- 4.36E+OOO 8B-124 Not Detected --------- 2.74E-002 8B-125 Not Detected -----.--- 6.37E-002 SN-113 Not Detected --------- 3.l1E-002 

SR-B5 Not Det.ected --------- 3.37E-002 TA-182 Not Detected --------- 1.34E-OOl TA-1B3 Not Detected --------- 4.04E+OOO TL-20l" Not Detected --------- 1.lOE+OOl Y-BB Not Detected --------- 2.29E-002 ZN-65 Not Detected --------. 8.4GB-002 ZR-95 Not Detected --------. 4.83E-002 



************************************************************************* 
Sandia NatIOnal LahQratories .. u ______ •.•• ~ ••••• ---.*. 

Radiation Protection Sample Diagnostics Program * 
10/16/02 3:52:55 AM * 

******************************************************* 
* * Analyzed by:· .1t--'n",..,I .... z,.- . Reviewed by: 
********.******~*~~************************** 
Customer : SANDERS M (6135) 
Customer Sample 10 060053-003 
Lab Sample ID 20144507 

sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6580/1037-SPI-BHI-IO-S 
837.100 gram 

9/26/02 2:25:00 PM 
10/16/02 2:12:40 AM 
LAB 0 2 

6000 / 6003 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-23S Not Detected --------- S.63E-Ooi 
RA-226 9.67E-OOl 4.20E-OOl 6.14E-00l 
PB-214 S.SOE-OOl 8.31E-002 4".8SE-002 
BI-214 4.72E-OOl 7.87E-002 4.58E-002 
PB-210 Not Det~cted --------- 2.28E+OOl 

TH-232 5.11E-001 2.49E-OOl l.S8E-OOl 
RA-228 4.97E-DOl l.02E-00l 1.D6E-OOl 
AC-228 5.22E-00l 1.06E-00l 7.83E-002 
TH,.228 7.41E-ODl 3.59E-OOl 5.26E-OOl 
RA-224 6.l7E-OOl 1.44E-OOl 6.21E-002 
PB-212 S.74E-OOl a.46E-002 3.02E-002 
BI-212 6.S7E-OOl 2.49E-OOl 3.3SE-001 
TL-208 5.37E-001 9.06E-002 5.7SE-002 

U-235 Not Detected --------- 1.84E-OOl 
TH-231 Not Detected --------- 9.12E+OOO 
PA-231 Not Detected --------- 1.lOE+00O 
TH-227 Not Detected --------- 2.72E-00l 
RA-223 Not Detected --------- 4.67E-OOl 
RN-219 Not Detected --------- 2.82E-001 
PB-211 Not Decected --------- 6.40E-OOl 
TL-207 Not Detected --------- 9.91E+000 

AM-241 Not Detected --------- 3.38E-00l 
PU-239 Not Detected --------- 3.32E+002 
NP-237 Not Detected --------- 1.79E+OOO 
PA-233 Not Detected --------- 4.S2E-002 
TH..;229 Not Detected --------- 1.86E-001 



Report] - Sample ID: ':-~~(Jl:n-S 0 7 ---------- -----

->----

!ide Activity 2-sigma MDA 
(pCi/gram Error (pCi/gram ------- ---------- .---------- ----------AG-108m Not Detected· --------- 2.76E-002 AG-llOm Not Detected ._------- 2.28E-002 

BA-13~' Not Detected --------- 3.8SE-002 BE-'7 Not: Detected --------- 2.32E-001 
CD-llS Not Detected --------- 2.0BE+OOl 
CE-139 Not Detected --------- 2.49E-002 
CE-141 Not Detected --------- 6.04E-002 CE-144 Not Detected --------- 1. 90E-00l CM-243 Not Detected --------- 1.34E-001 CO-56 Not Detected --------- 3.04E-002 CO-57 Not Detected --------- 2.48E-002 CO-58 Not Detected --------- 2.B2E-002 CO-50 Not Detected --------- 2.778-002 CR-51 Not Detected --------- 2.838-001 CS-134 Not Detected --------- 3.17E-002 CS-137 Not Detected --------- 2.2BE-002 EU-152 Not Detected --------- 7.16E-002 EU-154 Not Dete.cted --------- 1.28E-001 EU-1Ss Not Detected --------- l.07E-OOl FE-59 Not Detected --------- 7.08E-002 GD-153 Not Detected --------- 8.30E-002 HG-203 Not Detected --------- 3.24E-002 1-131 Not Detected --.------ 1.17E-00l 1R-192 Not Detected --------- 2.46E-002 K-40 1. 80E+OO1 2.41E+000 2.19E-00l MN-s2 Not Detected --------- 2.69E-001 MN-s4 Not Detected --------- 2.68E-002 MO-99 Not Detected --------- . 2.3 7E04-001 
NA-22 Not Detected --------- 3.19E-002 NA-24 Not Detected -- ... ------ 6.16E+007 ND-147 Not Detected --------- 5.06E-001 NI-57 Not Detected --------- 3.26E+002 RU-103 Not Detected --------- 2.92E-002 RU-106 . Not Detected --------- 2.06E-001 8B-122 Not Detected --------- 4.55E04-000 8B-124 Not Detected --------- 2.67E-002 SB-125 Not Detected --------- 6.49E-002· SN-1l3 Not Detected --------- 3.23E-002 SR-85 Not Detected --------- 3.38E-002 TA-182 Not Detected --------- 1.398-001 TA-183 Not Detected --------- 4.l0E ... OOO TL-201 Not Detected --------- 1.09E+OOl Y-88 Not Detected --------- 2.16E-002 ZN-65 Not Det.ected --------- 8.568-002 ZR-95 Not Detected --.------ 5.03E-002 



************************************************************************* 
* - Sandia Nationa-l---L-aboratories * 

'

Radiation Protection Sample Diagnostics Program * 
10/16/02 5:34:54 AM * 

******************************************************** 
*. . 
* Analyzed by: .uc-(0(1' 1,2/ Reviewed by: 
**************~*~*~~~*************************** 
Customer SANDERS M (613S) 
Customer Sample ID 060055-003 
Lab Sample ID 20144508 

Sample Description 
Sample Quantity 
Sample Date/Time . 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

STACK S. PIT/l09B-SP1-BH1-10-S 
844.600 gram 

10/02/02 9:S0:00'AM 
10/16/02 3:54:38 AM 
LAB 0 2 

6000 / 6003 seconds 

U-.23S/Ra-226 peaks not resolved. Either isotope may be overestimated. 
*********************.*************************************************** 

Nuclide Activity 2-eigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.29E-001 
RA-226 1.25E+OOO 4.6SE-OOl 6.60E-001 
PB-214 7~07E-001 1.03E-001 S.45E-002 
BI-214 6.4BE-OOl 1.02E-OOl 4.59E-002 
PB-210 Not Detected --------- 2.42E.+DDl 

'l'H-232 6.52E-OOl 3.UlE-OOl 1. 7SE-00l 
RA-22B 7.BOE-OOl 1.39E-001 . 1.07E-OOl 
AC-228 7.17E-001 1.3SE-OOl 8.78E-002 
TH-228 B.63E-001 3.91E-OOl S.66E-001 
RA-224 B.44E-OOl 1. SSE-OOl 7.03E-002 
PB-212 7.64E-OOl 1.10E-OOl 3.29E-002 
BI-2l2 7.71E-OOl 2.59E-OOl 3.34E-OOl 
TL':'20a 6.87E-OOl 1.11E-OOl 6.70E-002 

U-235 Not. Detected --------- 1. 96E-00l 
TH-23l Not Detected --------- 9.71E+OOO 
PA-23l Not Detected --------- 1..13E+OOO 
.TH-227 Not Detected --------- 3.07E-OOl 
RA-223 Not Detected --------- 3.60E-OOl 
RN-219 Not Detected --------- 2.96E-00l 
PB-21l Not Detected --------- 6.89E-00l 
TL-207 Not Detected --------- 9.94E+OOO 

AM-24l Not Detected --------- 3.S7E-001 
PU-239 Not Detected --------- 3.54E+002 
NP-237 Not Detected --------- 1.99E+OOO 
PA-233 Not Detected --------- 4.56E-002 
TH-229 Not Detected --------- 2.04E-OOl 



summary Report-] - Sample 1D: : 2"t)1c445 08 -- -.-~-------

ide Activity 2-sigma MDA 
(pCi/g:-am ) Error (pCi/gram ) ------- ---------- ---------- ----------AG-108m Not Detected --------- 2.98E-D02 AG-110m Not Detected --------- 2.33E-002 

BA-B3 Not Detected --------- 4.16E-002 BE-7 Not Detected --------- 2.25E-OOl CD-115 Not Detected --------- 3.92E+OOO CE-139 Not Detected --------- 2. 56E-002 . 
CE-141 Not Detected --------- 5.72E-002 
CE-144 Not Detected --------- 1. 97E-001 
CM-243 Not Detected --------- 1.42E-OOl 
CO-56 Not Detected --------- 2.93E-002 CO-57 Not Detected --------- 2.58E-002 CO-58 Not Detected --------- 2.77E-002 CO-60 Not Detected --------- 2.83E-002 CR-S1 Not Detected --------- 2.64E-OOl CS-134 Not Detected --------- 3.50E-002 . CS-137 Not Detected --------- 2.50E-002 EU-152 Not Detected --------- 7.57E-002 EU-1S4 Not Detected --------- 1.37E-001 EU-155 Not Detected --------- 1.19E-OOl FE-59 Not Detected --------- 6.57E-002 
GD-153 Not Detected --------- 8.69E-002 HG-203 Not Detected --------- 3:12E-002 1 .. 131 Not Detected --------- 7.63E-002 1R-l92 Not Detected --------- 2.41E-002 K-40 1.57E+OO·l 2.l1E+OOO 2.02E-OOl MN-52 Not Detected --------- 1.25E-OOl MN-S4 Not Detected --------- 2.78E-002 MO-99 Not Detected --------- S.47E+OOO NA-22 Not Detected --------- 3.24E-002 NA-24 Not Detected --------- 1. 09E+OOS ND-147 Not Detected --------- 3.S9E-OOl NI-57 Not Detected --------- 2.40E+OOl RU-1D3 Not Detected --------- 2.72E-002 RU-106 Not Detected --------- 2.32E-DOl SB-122 Not Detected --------- 1.06E+OOO SB-124 Not Detected --------- 2.54E-002 SB-125 Not Detected --------- 6.64E-002 SN-113 Not Detected --------- 3.23E-002 SR-85 Not Detected --------- 3.l6E-002 TA-182 Not De=ected --------- 1. 30E-OOl TA-183 Not Detected --------- 1.99E+OOO TL-20l Not Detected ------.-. 3.07E+OOO Y-BB Not Detected --------- 2.06E-D02 ZN-65 Not Detected --------- 8.41E-002 ZR-95 Not Detected --------- 4.5SE-002 



************************************************************************* 
* Sandia-National-Laboratories _____ * 

'

Radiation Procection Sample Diagnostics Program * 
10/16/02 7:16:54 AM * 

****************************************************** **************** 
* '* -Analyzed by: ~ (0 ~ft,l(f2./ Reviewed by: 
**************~~~**~~,~*************~********* 
Customer : SANDERS M (6135) 
Customer Sample ID 060056-003 
Lab Sample ID 20144509 

Sample Description 
Sample Quantity 
sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

STACK S. PIT/I098-SPI-BH1-l5-S 
825.700 gram ' 

10/02/02 10:15:00 AM 
10/16/02 5:36:38 AM 
LAB 0 2 

6000 / 6003 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 ----_ ... _-- 6.50E-00l 
RA-2.26 2.21E+000 5.30E-OOl 6.33E-00l 
PB-214 7.86E-OOI 1.12E-'OOl 5.18E-002 
BI-214 6.SSE-OOl 1. 03E-OOl 4;65E-002 
PB-2l0 Not Detected ------_ .... - 2.47E+OOI 

TH-232 7.69E-OOI 3.61E-001 1.83E-OOl 
RA-228 8.33E-OOl 1.4SE-OOl 9.91E-002 
AC-228 8.23E-OOl 1. 48E-OOl a.OBE-002 
TH-228 1.01E+OOO 3.99E-OOl 5.59E-OOl 
RA-224 9.81E-OOl 2.09B-OOl 6.75E-002 
PB-212 8.2SE-OOl 1.BE-OOl 3.40E-002 
BI-212 9.83E-OOl 2.92E-OOl 3.S9E-OOl 
TL-208 7.73E-OOl 1.22E-OOl 6.94E-002 

U-235 8.44E-002 1. 64E-OOl 2.0BE-00l 
TH-231 Not Detected --------- 1.03E+OOl 
P~-231 Not Detected --------- 1.21E+OOO 
TH-227 Not Detected --------- 3.19E-OOl 
RA-223 Not Detected -----_ ... _- 3.6BE-OOl 
RN-219 Not Detected ---------- 3.11E-OOl 
PB-211 Not Detected --------- 6.79E-OOl 
TL-207 Not Detected --------- 1.02E+OOl 

AM-24l Not Detected --------- 3.91E-OOl 
PU-23S Not Detected ---- .. ---- 3.82E+OO2 
NP-237 ' Not; Detected --------- 2.04B+OOO 
PA-233 Not Detected --------- 4.7SE-002 
TH-229 Not Detected --------- 2.09B-OOl 



Report] - Sample ID: ~:---zcn'1i45 0 9 

ide Activity 2-sigma MDA 
(pCi/gram ) Error (pCi/gram ------- ---------- ---------- ----------AG-I08m Not Detected --------- 3.0BE-002 AG-I1Om Not Detected --------- 2.40E-002 BA-133 Not Detected --------- 4.28E-002 BE-7 Not Detected --------- 2.44E-00l 

CD-llS Not Detected --------- 4.31E+OOO CB-139 . Not Detected --------- 2.71E-002 CE-141 Not Detected --------- 6.00E-002 CE-144 Not Detected --------- 2.1SE-OOl CM-243 Not Detected --------- l.S2E-OOl CO-56 Not Detected --------- 3.0GE-002 
CO-57 Not Decected --------- 2.74E-002 
CO-58 Not Detected· --------- 2.BSE-002 
CO-60 Not. Detected --------- 2.BBE-002 
CR-5l Not Detected --------- 2.7SE-OOl 
CS-134 Not Detected --------- 3.54E-002 
CS-137 Not Detected -------- .... 2.56E-002 
EU-152 Not" Detected --------- S.OlE-002 
EU-l54 Not Detected --------- 1.42E-OOl 
EU-1SS Not Detected --------- 1.24E-OOl 
FE-59 Not Detected ------ .. _- 6.60E-002 
GD-1S3 Not Detected --------- !t.OGE-002 
HG-203 Not Detected --------- 3.31E-002 
I-131 Not Detected --------- 7.68E-002 
lR-192 Not Detected --------- 2.56E-002 K-40 1.60E+OOl 2.1SE+OOO 2.4GE-OOl 
MN-S2 Not: Detected --------- 1.36E-OOi 
!>iN-54 Not Detected --------- 2.80E-002 
MO-99 Not Detected ------._- 6.12B+00O 
NA-22 Not Detected --------- 3.34E-ODZ 
NA-24 Not Detected ---- ... _--- 1.24B+OO5 
ND-147 Not Detected --------- 3.64E-OOl 
NI-57 Not Decected --------- 2.63E+OOl 
RU-103 Not Detected --------- 2.91E-002 
RU-"106 Not" Detected --------- 2.29E-DOl 
SB-1,22 Not Detected --------- 1.09E+OOO 
SB-124 Not Detected --------- 2.6GB-002 
SB-125 Not Detected --------- 7.01E-002 
SN-1l3 Not: Detected --------- 3.53E-002 
SR-85 Not: Detected --------- 3.49E-002 
TA-182 Not Detected --------- 1.40E-OOl 
TA-183 Not Detected --------- 2.19E+OOO 
TL-201 Not Detected --------- 3.2SE+OOO Y-B8 Not De"cected --------- 2.218-002 ZN-65 Not Detected --- .. _---- 8.86E-OO"2 
ZR-95 Not Detected --- ... _---- S.17E-002 



************************************************************************* , . 
* Sandia NationaT-Laooratories --

.. 

Radiation Protection Sample Diagnostics Program 
'10/16/02' 8:5B:54 AM 

. ****************************************************** 
* 
* Analyzed by: ~ 'V!iIA!o7/ . Reviewed by: 
*************~~*~*'~****.****************~***** 
Customer . : SANDERS M (6135) 
Customer Sample 1D 060057-003 
Lab Sample 1D 20144510 

Sample Description 
Sample Quantity 
Sa~ple Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6S90/1112-SP1-BHl-15-S 
720.700 gram 

10/11/02 9:55:00 AM 
10/16/02 7:18:39 AM 
LAB 0 2 

6000 / 6003 seconds 

* . 
* 
* 

~~:P'''''****'''**** 
* II Ip- * 

**1:******** 

U-23S/Ra-226 peaks not resolved. Either isotope may be overestimated. 
*****w******************************************************************* 

Nuclide Activity '2-sigma MDA 
Name (pCi/gram Error {pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.B1E-001 
RA-226 1. 79E+000 . 4.95E-001 6.30E-001 
PB-214 6.61E-001 9.97E-002 5.87E-002 
BI-214 5.81E-00l 9.S8E-002 5.35E-002 
PB-210 Not Detected --------- 2.64E+001 

TH-232 7.158-001 3.41E-001 1.93E-001 
RA-228 8.13E-001 1.48E-001 1.12E-001 
AC-228 7.06E-001 1.38E-001 9.84E-002 
TH-228 7.72E-001 4.14E-00l 6.17E-001 
RA-224 9.11E-001 2.01E-001 7.50E-002 
PB-212 8.20E-001 1.198-001 3.50E-002 
BI-212 7.44E-001 2.54E-001 3.22E-001 
TL-208 7.58E-001 1.41E-001 1. 30E-001 

U-235 Not Detected ---- ... ---- 2.1BE-001 
TH-231 Not Detected --------- 1.07E+001 
PA-231 Not Detected --------- 1.29E+000 
TH-227 Not Detected --------- 3.40E-OOl 
RA-223 Not Detected --------- 2.24E-001 
RN-219 Not Detected --------- 3.30E-001 
PB-211 Not Detected --------- 7.19E-001 
TL-207 Not Detected --------- 1.16E+001 

AM-241 Not Detected --------- 4.04E-001 
PU-239 Not Detected --------- 3.85E+002 
NP-237 Not Detected --------- 2.15E+000 
PA-233 Not Detected --------- 5.21E-002 
TH-229 Not Detected --------- 2.21E-001 

L. 



-------
AG-10Bm 
AG-llOin 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU-1SS 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-I03 
RU-I06 
SB-122 
SB-124. 
SB-l2S 
SN-1l3 
SR-Bs 
TA-182 
TA-183 
TL-201 
Y-8S 
ZN-65 
ZR-95 

Report] -'Sample ID: 

Activity 2-sigma 
(pCi/gram ) Error 
---------- ----------

Not Detected -------- ... 
Not Detected -------- ... 
Not Detected ---------
No I: DE!tected ---------
Not Detected ----_ .. _--
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected -- ... --- -.--
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Det.ected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Det,ected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

1.68E+OOi 2.27E+00O 
Not Detected ----------
Not Detected ---------
Not Detected --- -'- ----
Not Detected ---------
Not Detected ---------
Not Detected ---------

5.295 eel 2.1SB 991 
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 ------.--

.. ~---. 

MDA 
(pCi/gram ) 
----------
3.19E-002 
2.41E-002 
4.39E-002 
2.20E-OOl 
2.76E-OOl 
2.71E-002 
5.20E-002 
2.15E-OOl 
1.57E-00l 
2.58E-C02 
2.79E-002 
2.B2E-002 
3.21E-002 
2.28E-00i 
3.78E-002 
2.63E-002 
8.27E-002 
1. 47E-OOl 
1.30E·001 
6.15:8-002 
9.26E-002 
3.03E-002 
3.32E-002 
2.50E-002 
:Z.52E-O(}1 
4.9sE-002 
1.73E-002 
6.54E-001 
3.53E-002 
6.33E+000 
2.15E-001 
2. 70E- 00 1 N(JT7:>g~ ~ 10 "((P-tl.2. 
2.54E-002 
2.42E-00l 
1.21E-OOl 
2.57E-002 
7.13E-002 
3.26E-002 
3.29E-002 
1. 34E-001 
6.75E-001 
4.53E-001 
2.63E-002 
B.81E-002 
4.9J.E-002 



***********************.******.****.**.*******************~************** 
.. Sandia Nationai---l:rabeHtories - _ * 

,. 

Radiation Protection Sample Diagnostics Program * 
10/16/02 10:41:03 AM * 

************************************************************ ********** 

* Analyzed by: .. (D fr'lJo7' Reviewed by: 1'1' 6Y * * ~. -1 * 
*************** * **~~~lJ*************~************* ****** ~ ********** 
Customer SANDERS M (6135) 
Customer Sample ID 060058-003 
Lab Sample ID 20144511 

Sample Description 
sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6590/1112-SP1-BHl-20-S 
810.800 gram 

10/11/02 10:10:00 AM. 
10/16/02 9:00:37 AM 
LAB 0 2 

6000 / 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
***********~**************************************************~********** 

Nuclide Activity .2-eigma MDA 
Name (pCi/gram ) Error (pCi/gram 

-------- ----------- ---------- -----------
U-238 Not Detected ----.---- 6.21E-001 
RA-226 1. 56E+000 4.76E-001 6.35E:-0.01 
PB-214 6.41E-001 9.66B-002 5.90E-002 

1-214 . 5.53E-001 9.01E-002 4.85E-002 
-210 Not Detected .-------- 2.40E+001 

TH-232 6.81E-00l 3.26E-001 1.88E-001 
RA-22B B.2SE-00l 1.46E-001 1. 07E-00l 
AC-22B 6.61E-001 1;27E-00l 8.6BE-002 
TH-.228 7.89E-001 3.84E-001 5.64·E-OOl 
RA-224 8.63E-001 1.89E-001 !5.B2E-002 
PB-212 7.48E-001 1. 09E-00l 3.30E-002 
BI-212 7.76E-001 2.74E-001 3.61E-00l 
TL-208 6.66E-001 1.09E-001 6.90E-002 

U-235 Not Det.ected --------- 2.01E-001 
TH-231 Not Detected --.------ 9.77E+000 
PA-231 Not Detected --------- 1.17E+000 
TH-227 Not. Det.ected --------- 3.12E-001 
RA-223 Not Detected --------- 2.04E-001 
RN-219 Not Detected --------- 3.01E-001 
PB-211 Not Detected --------- 6.B1E-00l 
TL-207 Not Detected --------- 1.11E+00l 

AM-241 Not Detected --------- 3.76E-00l 
PU-239 Not Detected -_ ...... ----- 3.65E+002 
NP-237 Not Detected --------- 1.93E+000 
PA-233 Not. Detected. --------- 4.73E-002 
TH-229 Not Detected --------- 2.10E-001 

, 



AG-108m· 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-50 
CR-Sl 
CS-134 
C8-137 
EU-152 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 

-192 
40 

MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NO-147 
NI-57 
RU-103 
RU-10G 
88-122 
88-124 
88-125 
SN-H3 
SR-8S 
TA-182 
TA-1S3 
TL-20l 
Y-88 
ZN-65 
ZR-95 

----
Report] ~ Sample ID: : 20l44S"lT 

Activity 
(pCi/gram 

Not Det.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 Det.ected 
Not Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 

1. 62E.+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not· Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.1BE+ODO 

MDA 
(pei/gram 

2.93E-002 
2.45E-002 
4.20B-002· 
2.05E-OOl 
2.SBE-001 
2.48E-002 
4. 81E-002 
2.01E-OOl 
1.4BE-OOl 
2.64E-002 
2.62E-002 
2.52E-002 
2.73E-002 
2.1SE-OOl 
3.42E-002 
2.67E-002 
7.7SE-002 
1.35E-OOl 
1.15E-OOl 
6.26E-002 
B.71E-002 
2.B4E-002 
3.S8E-002 
2.39E-002 
2.1BE-OOl 
4.89E-002 
2.6SE-002 
6.46E-OOl 
3.21E-002 
6.72E+OOO 
2.11E-OOl 
2.19E--OOl 
2.40E-002 
2.27E-OOl 
1. C8E-OOl 
2.40E-D02 
6.73E':002 
3.20E-002 
3.17E-002 
1.2GE-COl 
6.33E-COl 
4.29E-COl 
2 .. 3SE-O"o2 
B .l3E-002 
4.50E-002 



******~*****~*******************************~********* ******************* 

* - Sandia Nationa.1.---waboratt)ri~s 
Radiation Protection Sample Diagnostics Program 

10/16/02 ~2:23:0B PM 
********************************************~******** 

* . '/ 1ctl * Analyzed by: . ID U/ Reviewed by: . **************~* **~************************* 
Customer : SANDERS M (6135) 
customer sample ID 060059-003 
Lab Sample 1D 20144512 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6595/1104-SP~-BH1-11-S 
1290.900 gram 

10/01/02 11:00:00 AM 
10/16/02 10:42:51 AM 
LAB 0 2 

6000 / 6003 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 --------- 4.54E-001 
RA-226 1.10E+000 3.158-001 4.~2E-OO~ 

PB-214 5.62E-001 7.97E-002 3.79E-002 
BI-214 4.82E-001 7.49E-002 3.36E-002 
PB-210 Not Detected --------- 1.74E+00l 

TH-232 5.12E-001 2.42E-001 1. 33E-001 
RA-228 5.27E-00l 9.45E-002 8.23E-002 
AC-228 4.74E-001. 9.16E-002 6.72E-002 
TH-22B 5.518-001 2.7SE-001 4.08E-001 
RA-224 6.56E-001 1.38E-001 3.69E-002 
PB-212 S.08E-00l 7.35E-002 2.41E-002 
BI-212 5.2BE-001 1. 82E-001 2.39E-001 
TL-20B 4.53E-001 1.45E-002 4.9SE-002 

U-23S Not Detected --------- l..47E-001 
TH-231 Not Detected --------- 7.09E+00O 
PA-231 Not Detected --------- B.S9E-001 
TH-227 Not Detected --------- 2.06E-OOl 
RA-223 Not Detecteq. --------- 2.7SE-001 
RN-219 Not Detected --------- 2.098-001 
PB-21l Not Detected --------- 4.73E-001 
TL-207 Not Detected --------- 1.22E+OOO 

AM-241 Not Detected --------- 2.70E-001 
PU-239 Not Detected --------- 2.72E+002 
NP-237 Not Detected --------- 1.428+000 
PA-233 Not Detected --------- 3.44E-002 
TH-229 Not Detected --------- 1.53E-00l 



I.
unmary Report]-:;: Sample ID: :·~4-45i.-2 -- -- --.--------. 

uclide Activity 2-sigma MDA Name (pCijgram Error (pCi/gram ) -------- ---------- ----------, ----------AG-l08m Not Detected - .... _------ 2.11E'-002 AG-l10m Not Det-ected --------- 1.70E-002 BA-133 Not Detected --------- 2.98E-002 BE-7 Not Detected --------- 1. 67E-001 CD-115 Not Detected --------- 4.08E+000 CE-139 Not Det.ected --------- - 1.94E-002 CE-141 Not Detected --------- 4.38E-002 CE-144 Not Detected --------- 1.51E-001 CM-243 Not Detected --------- 1.04E-001 CO-56 Not Detected --------- 2.00E-002 CO-57 - Not Detected --~------ 1. 96E-002 CO-58 Not Detected --------- 2.04E-002 CO-60 Not Detected --------- 2.10E-002 CR-51 Not Detected --------- 1. 93E-001 CS-134 Not Detected --------- 2.46E-002 CS-137 Not Detected --------- 1.83E-002 EU-152 Not Detected --------- 5.72E-002 EU-154 Not Detected --------- 9.74E-002 EU-155 Not Detected --------- 8.49E-002 FE-59 Not Detected --------- 4.62E-002 GD-153 Not Detected --------- 6.438-002 HG-203 Not Detected --------- 2.31E-002 1-131 Not Detected --------- 5.90E-002 IR-192 Not Detected --------- 1.83E-002 K-40 1.28E+001 1. 71E+000 1.72E-001 MN-S2 Not Detected ._-------- 1.108-001 
MN-54 Not Det:ected -----"---- 1.958-002 MO-9S! Not Detected- --------- 5.41E+OOO NA-22 Not Detected --------- 2.30E-00,2 .NA-24 Not Detected --------- 2.90E+005 
ND-147 Not Detected --------- 2-.79E-001 
N1-57 Not Detected _ ... _------ 3.01E+001 
RU-103 Not Detected --------- 1.998-002 
RU-106 Not Detected --------- 1.59E-001 SB-122 Not Detected --------- 1.078+000 SB-124 Not Detected -"- -- -"- --- 'l.94E-002 SB-12S Not Detected ---- ----.- 4.86E-002 SN-1l3 Not Detected --------- 2.238-002 SR-8S Not Detected --------- 2.38E-002 TA-182 Not Detected --------- 9.578-002 TA-183 Not Detected --------- 1.78E+OOO TL-201 Not Detected --------- 3.028+000 
Y-88 Not Detected --------- 1.658-002 ZN-65 Not Detected --------- 6.07E-002 ZR-95 Not Detected --------- 3.458-002 



************************************************************************* 
* sandia Nat i ona-i-L-aboxateries * 

.. 

Radiation Protection Sample Diagnostics Program * 
10/15/02 3:03:48 PM * 

*************.**********.*******~********************* ******* 

: Analyzed by: ~(DII~fd)v Reviewed by: 
*****~*******.*~**.~*L********.***********~****** 
Customer SANDERS M (613s) 
Customer Sample ID 060060-003 
.Lab Sample ID 20144513 

sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 

6595/1104-SP1-BHl-16-S 
: 1170.500 gram 
:·10/01/02 11:30:00 AM 

10/15/02 1:23:29 PM 
lAB02 

Elapsed Live/Real Time 6000 / 6004 seconds 

comments: 
U-23s/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 --------- s.07E-001 
RA-226 1. 6BE+000 4.09E-00l 4.98E-00l 
PB-214 6.24E-00l 8.89E-002 4.43E-002 
BI-214 5.64E-00l 8.6aE-002 3.63E-002 

-210 Not Detected --------- 1. 91E+001 

TH-232 s.SOE-OOl 2.60E-00l 1.43E-001 
RA-22a 6.ssE-OOl 1.13E-OOl B;58E-002 
AC-228 6.60E-001 1.20E-00l 7.39E-002 
TH-22B s.71E-00l 2.B2E-00l 4.16E-001 
RA-224 B .40E-OOL 1. 74E-00l 4.68E-002 
PB-212 6.7BE-001 9.71E-002 2.738-002 
BI-212 7.63E-001 2.14E-001 2.548-001 
TL-208 6.09E-00l 9.s7E-002 S.S4E-002 

U-235 Not Detected --------- 1.678-001 
TH-231 Not Detected --------- B.23E+000 
PA-231 Not Detected --------- 9.708-001 
TH-227 Not Detected --------- 2.488-001 
RA-223 Not Detected --------- 3.01E-001 
RN-219 Not Detected --------- 2.49E-001 
PB-211 Not Detected --------- S.64E-001 
TL-207 Not Detected --------- B.SOE+OOO 

AM-241 Not Detected --------- 2.93E-001 
PU-239 Not Detected --------- 2.97E+002 
NP-237 Not Detected --------- 1.628+000 
PA-233 Not Detected --------- 3.84E-002 
TH-229 Not Detected --------- 1.718-001 



«_r¥ Report] - Sample ID: . :--:HI-J..445.J.-3 

elide Activity 2-sigma MDA Name (pCi/gram ) Error (PCi/gram ) ------- ---------- ---------- -.---------
AG-I08m Not Detected .--------- 2.47E-002 AG-IIOm Not Detected --------- 1.92E-002 BA-133 Not Detected --------- 3 .~!.7E-002 BE-7 Not Detected --------- 1.77E-00l CD-l1S Not Detected --------- 3.49E+000 CE-139 Not Detected --------- 2.17E-002 CE-141 Not Detected --------- 4,89E-002 CE-144 Not Detected --------- 1-.67E-001 CM-243 Not Det.ected . --------- 1.14E-001 CO-56 Not Detected --------- 2.27E-002 CO-57 Not Detected --------- 2.20E-002 CO-58 Not Detected --------- 2.25E-002 CO-60 Not Detected --------- 2.22E-002 CR-S1 Not Detected· --------- 2.11E-001 CS-134 Not Detected --------- 2.76E-002 CS-137 Not Detected --------- 2.02E-002 EU-1S2 Not Detected --------- 6.45E-002 EU-1S4· Not Detected --------- 1.14E-001 EU-1SS Not Detected --------- 9.61E-002 FE-59 Not Detected --------- 5.50E-002 GD-1S3 Not Detected --------- 7.46E-002 HG-203 Not Detected --------- 2.52E-002 -131 Not Detected --------- 6.19E-002 R-192 Not Detected --------- 2.02E-002 0 1.38E+001 1.84E+000 1. 82E-001 MN-52 Not Detected --------- 1.07E-001 MN-54 Not Detected --------- 2.23E-002 MO-99 Not Detected --------- 4.95E:+000 NA-22 Not Detected --------- 2.56E-002 NA-24 Not Detected --------- 1.26E+005 NO-147 Not Detected --------- 3.00E-001 NI-S7 . NOt Detected --------- 2.30E+001 RU-103 Not Detected --------- 2.21E-002 RU-106 Not Detected --------- 1.76E-001 S8-122 Not Detected --------- 9.07E-001 58-124 Not Detected --------- 2.04E-002 58-125 Not Detected --------- 5.48E-002 SN-113 Not Detected --------- 2.51E-002 5R-85 Not Detected .. --- - - - --. 2.59E-002 TA-182 Not Detected --------- 1. 07E-001 TA-183 Not Detected --------- 1.70E+00O TL-201 Not Detected --------- 2.74E+OOO Y-88 Not Detected --------- 1. 77E-002 ZN-65 No~ Detected --------- 6.73E-002 ZR-95 Not Detected --------- 3.77E-002 

, 



* * * ** **" ** * **-~*;.. * ... " ** * ** ... " *. *"** **. *** * * *** **,,"* '" "' ...... * * **** ** ... ************ * 
Sandia NatT6naFLaborUories .. -.~-- _t 

Radiation Protection Sample Diagnostics Program * 
10/15/02 9:04:41 PM * 

*******.********************************************** 

* Analyzed by: 0 . DV Reviewed by: ." ~' '1 
***"**""******* *~i~~*** ... ************************ 
Customer : SANDERS M (6135) 
Customer Sample 10 060062-001 
Lab Sample ID 20144503 

Sample Description 
Sample Quantity 
Sample" Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6S96/110S-DW1-BH1-10-DU 
669.500 gram 

9/26/02 9:35:00 AM 
10/15/027:24:31 PM 
LAB02 

6000 / 6003 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 --------- 7.50E-00l 
RA-226' 2.068+000 5.71E-001 7.32E-OOl 
PB-214 8.40E-OOl 1.22E-001 6.258-002 

-214 6'.928-001 1. 12E-001 5.92E-002 
-210 Not Detected --------- 2.84E+001 

TH-232 7.4BE-OOl 3.62E-001 2.24E-OOl 
RA-228 8.84E-001 l.6lE-OOl 1.29:8-0'01 
AC-228 8.97E-001 1. 79E-00l 1.44:8-001 
TH-228 7.82E-OOl 4.51:8-001 6.79:8-001 
RA-224 1.09E+OOO 2.388-001 8.SSE-002 
PB-212 9.12E-OOl L32E-001 4.01E-002 
BI-212 1.16E+OOO 3.17E-001 3.57E-001 
TL-206 7.S4E-001 1.28E-OOl 8.80E-002 

U-235 Not Detected ------ ... _- 2.358-001 
TH-231 Not Detected --------- 1.14E+001 
PA-231 Not Detected -----_ ... _- 1.38E+OOO 
TH-227 Not Det.ected --------- 3.72E-001 
RA-223 Not Detected --------- 5.74E-001 
RN-219 Not Detected --------- 3.44E-001 
PB-211 Not Detected --------- 7.92E-001 
TL-2D7 Not Det.ected --------- 1.2BE+001 

AM-241 Not Detected --------- 4.42E-001 
PU-239 Not Detected --------- 4.17E+OO2 
NP-237 Not Detected --------- 2.27E+OOO 
PA-233 Not Decected --------- 5.56E-002 
TH-229 Not Detected --------- 2.46B-001 



Report] ~ Sample ID:-

Activity 2-sigma MDA 
(pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-IOSm Not Detected --------- 3.47E-002 
AG-llOm Not Decected --------- 2.8SE-002 
BA-B3 Not Detected . --------- S.04E-002 
BE-7 Not Detected --------- 2.94E-OOl 
CD-llS Not Detected --------- 2.B4E+OOl 
CE-139 Not Detected --------- 3.23E-002 
CE-14l Not Detected --------- 7.74E-002 
CE-144 Not Detected --------- 2.36E-001 
CM-243 Not Detected --------. 1. 69E-OOl 
CO-56 Not Detected --------. 3.70E-002 
CO-57 Not Det.ected --------- 3.21E-002 
CO-58 Not. Det.ected --------- 3.40E-002 
CO-GO Not Detected --------- 3.31E-002 
CR-Sl Not Detected --------- 3.47E-001 
CS-134 Not Detected - ... ------ 4.l1E-002 
CS-137 Not Detected --------- 3.0SE-002 
EU-1S2 Not Det.ected --------- 9.23E-002 
EU-1S4 . Not Detected --------- 1.60E-OOl 
EU-155 Not Detected --------- 1.3SE-OOl 
FE-59 Not Detected --------- B.32E-002 
GD-153 Not Detected --------- 1. 07E-OOl 
HG-203 Not De:;ected --------- 4.06E-002 

-13l Not Detected --------- 1.3SE-OOl 
192 Not Detected --------- 2.97E-002 

40 1. 72E+OOl 2.32E+OOO 2.91E-OOl 
MN-S2 Not Detected ------- ... - 3.1BE-001 
MN-54 Not Detected --------- 3.41E-002 
MO-9.9 Not Detected --------- 3.03E+OOl 
NA-22 Not Detected --------- 3.77E-002 
NA-24 Not Dee-ected --------- 6.87E+OO7 
ND-147 Not Detected .-------- 6.l4E-OOl 
NI-S7 Not Det:ected --------- 4.01E+OO2 
RU-103 Not Detected --------- 3.60E-002 
RU~106 Not Detected --------- 2.SSE-OOl 
SB-122 Not Detected -------.- S.46E+OOO 
SB-124 Not Detected .-------- 3.22E-002 
SB-12S Not Detected ".----- ---- B.01E-002 
SN-1l3 Not Detected --------- 3.B3E-002 
SR-SS Not· Detected --------- 4.HE-002 
TA-182 Not Detected --- .. _---- 1.67E-OOl 
TA-183 Not De~ected --------- S.31E+OOO· 
TL-201 Not Detected --------- 1.35E+OOl 
Y-8a Not Detected --------- 2.80E-002 
ZN-65 Not Detected --------- l.04E-OOl 
ZR-95 Not Detected --- .... _--.- ·6.S7E-002 



************************************************************************* 

,. 

sandia National Laboratories * 
Radiation Protection Sample Diagnostics Program * 

10/16/02 3:40:03 PM * 
******************* *******~************************************** 

* ~I J Ii--' * :*~:;r!;~*~r!** ****Jff~ ~********~;!~:~;~*~r!t~*j~u3!~***********: 
Customer SANDERS M (6135) 
Customer Sample ID LAB CONTROL SAMPLE USING CG-134 
Lab Sample ID 20144514 - - -

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 

11/01/~0 12:00:00 PM 
10/16/02 3:29:46 PM 
LAB 02 

600 / 60.4 seconds 

Comments: 
*****************************************-******************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.95E+003 
RA-226 Not Detected --------- S.74E+OO3 
PB-214 Not Detected --------- 5.77E+002 
BI";214 Not Detected --------- 4.66E+002 
PB-210 Not Detected. --------- 2.70E+005 

TH-232 Not Detected --------- 1.B1E+OO3 
RA'-228 Not Detected --------- 1.78E+003 
AC-228 Not Detected --------- 1.01E+003 
TH-228 Not Detected --------- 4.46E+005 
RA-224 Not Detected --------- 1.50E+004 
PB-212 Not Detected --------- 3.44E+004 
BI-212 Not Detected --------- 2.21E+OO5 
TL-20B Not Detected --------- 5.59E+OO4 

U-23S Not Detected --------- 1.50E+003 
TH-231 Not Detected --------- 6.93E+004. 
PA-231 Not Detected --------- 1.22E+004 
TH-227 Not Detected --------- 2.60E+003 
RA-223 Not Detected --------- 1.00E+026 
RN-219 Not Detect'ed --------- 5.59E+003 
PB-211 Not Detected --------- 1.29E+004 
TL-207 Not Detected --------- 1.68E+00S 

AM-241 8.25E+004 1. 22E+004 3.96E+003 
PU-239 Not Detected --------- 2.67E+006 
NP-237 Not Detected --------- 1.42E+004 
PA-233 Not Detected ---"------ 5.25E+002 
TH-229 Not Detected --------- 1. 49E+003 

, 



Report] - Sample ID: 20144514 

Activity :a-sigma MDA 
(pCi/Each ) Error (pCi/Each ) -_ ... _--- .. --------- ---------- ----------AG-IOBm Not Detected --------- 2.3~E+OO2 

AG-l10m Not Detected ---------- 2.41E+OOB 
BA-133 Not Detected --------- 7. 79E+002 
BE-7 Not Detected --------- 1.OOE+026 
CD-l1S Not Detected --------- ~. OOE+026 
CE-139 Not Detected --------- 6.88E+Oll 
CE-141 Not Detected --------- 1.00E+026 
CE-144 Not Detected --- ... -.--- 6.14E+OO7 
CM-243 Not Detected -- -"-- ---- l:90E+OO3 
CO-56 Not Detected --------- 2."76E+019 
CO-57 Not Detected --- ... --_ ..... 1.33E+OO7 
CO-58 Not. Detected --------- B.20E+020 
CO-50 8.00E+OO4 1.04E+OO4 6.S8E+OO2 
CR-Sl Not Detected --------- 1. OOE+026 
CS-134 Not Detected --------- 1.23E+OO4 
CS-l37 6.99E+OO4 8.8SE+OO3 3.18E+OO2 
EU-lS2 Not Detected --------- 1.08E+OO3 
EU-154 Not Detected --------- 2.61E+OO3 
EU-·15S Not Detected --------- S.lOE+OO3 
FE-59 Not Detected -----"---- 1.00.E+026 

. GD-lS3 Not Detected --------- 1.73E+OO8 
HG-203 Not Detected ----.----- 1.00E+026 
I-131 Not Detected --------- 1.00E+026 
IR-192 l'Jot Detected --------- 1..S5E+020 
K-40 Not Detected --------- 1.17E+D03 
MN-52 Not Detected - .. ------- 1. DOE+026 
MN-S4 Not Detected --------- 4.11E+OO6 
MO-99 Not Detected --------- 1.OOE+026 
NA-22 Not Detected --------- 3.55E+OO3 
NA'-24 Not Detected --------- l..OOE+026 
ND-147 Not Detected --------- 1.00E+026 
NI-S7 Not Detected --------- 1.00E+026 
RU-l03 Not Detected --------- l. OOE+026 
RU-lOG Not Detected --------- 7.93E+OO6. 
8B-122 Not Detected --------- l..OOE+026 

,8B-124. Not Detected --------- 1.OOE+026 
SB-12S Not Detected --------- 1.9SE+OO4 
SN-1l3 Not Detected --------- 9.78E+013 
SR-BS Not Detected --------- 1. OOE+026 
TA-1B2 Not Detected --------- 2.00E+014 
TA-1B3 Not Detected --------- 1.00E+026 
TL-201 Not Detected --------- 1.OOE+026 
Y-SB Not Detected --------- 2.63E+014 
ZN-65 Not Detected --------- 1.41E+OO8 
ZR-95 Not Detected --------- 1.00E+026 



** **** *** ** * * * ***** ...... *~* ************* *-.-.****~ ... *** ****"* **** ... "''It~~* * ********** ... 
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 

10/16/02 3:40:11 PM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
RPREESE 
20144514 

1.00 
11/01/90 
10/16/02 

600 
604 

Mean 

Each 
12 :.00: 00 

3:29:46 
seconds 
seconds 

1S Error 

PM 
PM 

New Value <LU:SD:UD BS > 
--------------- ----------- ._----------- -----------
AM-241 Activity 8.249E-002 :3.507E-003 8.249E-002 < 

CS-137 Activity. 7.1.92E-002 2.766E-003 6.994E-002 < 

----~---------:-

CO-60 Activity 8.014E-002 4.H7E-003 

lags Key: 

Reviewed by: 

LU = Boundary Test 
SD = Sample Driven N-Sigma Test 
UD = User Driven N~Sigma Test 
BS = Measurement Bias Test 

7.903E-002 < > 

(Ab = Above I Be Below) 
(In = Investigate, Ac = Action) 
(In = Investigate, Ac = Action) 
(In = Investigate, Ac = Action) 
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