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Dear Mr. Bearzi: 

SUBJECT: 	 TRANSMITTAL OF TECHNICAL AREA 16 SOIL SAMPLING REPORT 
AND STANDARD OPERATING PROCEDURES, LOS ALAMOS NATIONAL 
LABORATORY LANL), EPA ID NO. NM0890010515 

The purpose of this letter is to transmit the enclosed report and operating procedures for Technical 
Area (T A) 16 as referenced above. This documentation is being submitted in response to requests for 
information associated with the continuing permit negotiations for the LANL Hazardous Waste 
Facility Permit. 

Enclosure 1 consists of dioxin and furan data from samples collected on June 8, 2009 from locations 
identified during the tour of TA-16 of March 30, 2009. A risk assessment analysis is also included 
with the data that demonstrates that no potential ecological risks were found for any receptor 
following evaluations based on hazard quotient analysis, potential effects to populations, and 
comparisons to previous field and laboratory study results conducted in the canyons. 

Enclosure 2 contains two standard operating procedures for the thermal treatment activities that 
occur at TA-16-388 and TA-16-399. These procedures were previously informally submitted during 
the permit negotiation meetings ofNovember 6, 2008. 

A compact disc is also included with this submittal that includes electronic copies of the documents 
discussed above. 
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ECOLOGICAL RISK SCREENING ASSESSMENT 

1.0 Introduction 

The approach for conducting ecological assessments is described in the “Screening Level 
Ecological Risk Assessment Methods, Revision 2” (LANL 2004, 087630). The assessment 
consists of the following four parts: a scoping evaluation, a screening evaluation, an uncertainty 
analysis, and an interpretation of the results. 

1.1 Scoping Evaluation 

Six surface soil samples were collected in and around the area of the Open Burning Treatment 
Units (TA-16-388 and TA-16-399) and analyzed for dioxins and furans. Sample No. 3 is a 
background sample.  

Site observations indicated that terrestrial receptors were appropriate for evaluating the potential 
ecological risk at the Open Burning Treatment Units (TA-16-388 and TA-16-399). The potential 
exposure pathways for terrestrial receptors in soil are root uptake, inhalation, soil ingestion, 
dermal contact, and food-web transport.  

The potential risk was evaluated for ecological receptors representing several trophic levels and 
included the earthworm (detritivore), the deer mouse (mammalian omnivore), the montane shrew 
(mammalian insectivore), the desert cottontail (mammalian herbivore), and the red fox 
(mammalian carnivore). Avian receptors (American robin and American kestrel) were not 
evaluated because ecological screening levels (ESLs) for 2,3,7,8-tetrachlorodibenzodioxin 
(TCDD) are not available for these receptors. 

The rationale for the receptors is presented in “Screening Level Ecological Risk Assessment 
Methods, Revision 2” (LANL 2004, 087630). The ESLs were derived for each receptor where 
toxicity information is available (Table 1). The ESLs are based on similar species and derived 
from experimentally determined no observed adverse effect levels (NOAELs), lowest-observed-
adverse-effect levels (LOAELs), or doses lethal to 50% of the population. All relevant information 
necessary to calculate ESLs, including concentration equations, dose equations, bioconcentration 
factors, transfer factors, and toxicity reference values (TRVs) are presented in the ECORISK 
Database, Version 2.3 (LANL 2008, 103352). 

1.2 Assessment Endpoints 

An assessment endpoint is an “explicit expression of the actual environmental value that is to be 
protected, operationally defined by an ecological entity and its attributes” (EPA 1998, 062809). 
Assessments should include ecologically relevant endpoints that help to sustain the natural 
structure, function, and biodiversity of an ecosystem or its components. In a screening 
assessment, the assessment endpoints are attributes of ecological receptors that may be 
adversely affected by exposure to hazardous wastes from past operations (EPA 1997, 059370), 
wherein receptors are populations and communities (EPA 1999, 070086). 

The ecological risk screening assessment is designed to protect populations and communities of 
biota rather than individual organisms, except for listed or candidate T&E species or treaty-
protected species (EPA 1999, 070086). The protection of individual organisms within these 
designated protected species could also be achieved at the population level; the populations of 
these species tend to be small, and the loss of an individual adversely affects the species. 



In accordance with this guidance, the Laboratory developed generic assessment endpoints to 
ensure that values at all levels of the food chain are considered in the ecological screening 
process (LANL 1999, 064137). These general assessment endpoints can be measured using 
impacts on reproduction, growth, and survival to represent categories of effects that may 
adversely impact populations. In addition, specific receptor species were chosen to represent 
each function group. The receptor species were chosen because of their presence at the site, 
their sensitivity to the chemicals of potential ecological concern (COPECs), and their potential for 
exposure to those COPECs. These categories of effects and the chosen receptor species were 
sued to select the types of effects seen in toxicity studies considered in the development of the 
TRVs. Toxicity studies used in the development of TRVs included only those in which the adverse 
effect evaluated affected reproduction, survival, and/or growth. 

The selection of receptors and assessment endpoints are designed to be protective of both the 
representative species used as screening receptors and the other species within their feeding 
guilds and the overall food web for the terrestrial and aquatic ecosystems. Focusing the 
assessment endpoints on the general characteristics of species that affect populations (rather 
than the biochemical and behavioral changes that may affect only the studied species) also 
ensures applicability to the ecosystem of concern. 

2.0 Screening Evaluation 

The ecological risk screening assessment identifies COPECs based on the comparison of the 
exposure point concentration (EPC) to ESLs in accordance with Laboratory guidance (LANL 
2004, 087630). The calculation of the EPC for the dioxin/furan congener data is conducted by 
using the toxicity equivalency factors (TEFs) to convert the congener results in each sample 
(Table 2) to the TCDD equivalent concentrations. The TEFs were obtained from 2005 World 
Health Organization guidance (available at 
http://www.who.int/ipcs/assessment/tef_update/en/index.html).  Because sample No. 3 is a 
background sample it is not included in the calculation of TCDD equivalent concentrations or the 
screening assessment. The reported concentration of each congener is multiplied by the 
appropriate TEF and the TCDD equivalent concentrations are summed for each of the five 
remaining samples (Table 3). The sum of the equivalent congener concentrations is known as the 
toxicity equivalent concentration (TEC) (Table 3) and was compared to the ESLs for TCDD 
obtained from the ECORISK Database, Version 2.3 (LANL 2008, 103352). In addition, a mean 
TCDD equivalent concentration was calculated because a representative upper confidence limit 
(UCL) could not be calculated to represent exposure across the site. 

The hazard quotient (HQ) is the ratio of the EPC to the ESL for each ecological receptor. The 
higher the contaminant levels relative to the ESLs, the higher the potential risk to receptors; 
conversely, the higher the ESLs relative to the contaminant levels, the lower the potential risk to 
receptors.  

The ESL comparisons to the maximum and mean TCDD equivalent concentrations and the 
resultant HQs are presented in Table 4. The calculations indicate that all receptors, except the 
earthworm, have HQs greater than 1. The results are discussed further in the uncertainty section. 

3.0 Uncertainty Analysis 

The uncertainty analysis describes the key sources of uncertainty related to the screening 
evaluations. This section contains a qualitative uncertainty analysis of the issues relevant to 
evaluating the potential ecological risk at each site. 



3.1 Chemical Form 

The chemical form of the dioxin/furan congeners was not determined as part of this investigation. 
Toxicological data are typically based on the most toxic and bioavailable chemical species, which 
are not typically found in the environment. The COPECs are not generally 100% bioavailable to 
receptors in the natural environment due to the adsorption of chemical constituents to matrix 
surfaces (e.g., soils), or rapid oxidation or reduction changes that render harmful chemical forms 
unavailable to biotic processes. The ESLs were calculated to ensure a conservative indication of 
potential risk (LANL 2004, 087630) and the values are biased toward overestimating the potential 
risk to receptors. 

3.2 Exposure Assumptions 

The exposure assumptions used in the ESL derivations were conservative and not necessarily 
representative of actual conditions. These assumptions include maximum chemical bioavailability, 
maximum receptor ingestion rates, and minimum bodyweight. Most of these factors tend to result 
in conservative estimates of the ESLs, which may lead to an overestimation of the potential risk.  

The EPCs used in the calculation of HQs are the TCDD equivalent concentrations for each 
sample and the mean TCDD equivalent concentration for the five samples collected from the site 
(sample No. 3 is a background sample and is not included in the screening assessment). The 
maximum concentration is a conservative estimate of exposure and overestimates the potential 
risk to receptors. The mean concentration is used because a UCL of the mean could not be 
calculated (the UCL calculated was higher than the maximum concentration) and the mean 
represents a more realistic exposure across the site. The sampling efforts focused on areas of 
suspected contamination, and receptors were assumed to ingest 100% of their food and spend 
100% of their time at the site. These exposure assumptions for terrestrial receptors overestimate 
the potential ecological exposure and risk. 

3.3 Toxicity Values 

The HQs were calculated using ESLs, which are based on NOAELs as threshold effect levels; 
actual risk for a given COPEC/receptor combination occurs at a higher level, somewhere 
between the NOAEL-based threshold and the threshold based on the LOAEL. The use of 
NOAELs leads to an overestimation of potential risk to ecological receptors. ESLs are based on 
laboratory studies requiring extrapolation to wildlife receptors. Laboratory studies are typically 
based on “artificial” and maintained populations with genetically similar individuals and are limited 
to single chemical exposures in isolated and controlled conditions using a single exposure 
pathway. Wild species are concomitantly exposed to a variety of chemical and environmental 
stressors, potentially rendering them more susceptible to chemical stress. On the other hand, wild 
populations are likely more genetically diverse than laboratory populations, making wild 
populations, as a whole, less sensitive to chemical exposure than laboratory populations. The 
uncertainties associated with the ESLs tend to lead to an overestimation of potential risk. 

3.4 Population Area Use Factors 

In addition to the direct comparison of the EPC with the ESLs, area use factors are used to 
account for the amount of time that a receptor is likely to spend within the contaminated area 
based on the size of the receptor’s home range (HR). EPA guidance is to manage the ecological 
risk to populations rather than to individuals, with the exception of threatened and endangered 
species (EPA 1999, 070086). One approach to addressing the potential effects on populations is 



to estimate the spatial extent of the area inhabited by the local population that overlaps with the 
contaminated area. The population area for each receptor is based on the individual receptor 
home range and its dispersal distance (Bowman et al. 2002, 073475). Bowman et al. (2002, 
073475) estimate that the median dispersal distance for mammals is 7 times the linear dimension 
of the HR (i.e., the square root of the HR area). If only the dispersal distances for the mammals 
with HRs within the range of the screening receptors are used, the median dispersal distance 
becomes 3.6 times the square root of the HR (R2 = 0.91) (Bowman et al. 2002, 073475). If it is 
assumed that the receptors can disperse over the same distance in any direction, the population 
area is circular and the dispersal distance is the radius of the circle. Therefore, the population 
area for each receptor can be derived by π(3.6√HR)2 or approximately 40HR.  

The population area use factor (PAUF) is calculated by dividing the site area by the population 
area of the receptor (Table 5). The site area of the Open Burning Treatment Units (TA-16-388 
and TA-16-399) is approximately 2.6 ha. The HQs for each receptor are adjusted by multiplying 
by the PAUFs. If the PAUF is greater than 1, the HQs are not adjusted for that receptor. The HQ 
for the earthworm is not adjusted by a PAUF because this receptor does not have an HR. The 
adjusted HQs for the maximum concentration and the mean concentration are presented in 
Table 6. 

The adjusted HQs based on the maximum TCDD equivalent concentration are less than 1.0 for 
the earthworm, cottontail, and red fox (Table 6). The adjusted HQs based on the mean TCDD 
equivalent concentration are less than 1.0 for the earthworm, cottontail, and red fox (Table 6).   

The adjusted HQ of the mean TCDD concentration (1.4) for the shrew is equivalent to 1, while the 
adjusted HQ of the mean TCDD concentration (3.6) for the deer mouse is slightly above 3 (Table 
6). The adjusted HQ of the maximum detected concentration (6.2) for the shrew is above 1.0, but 
less than 10, and is above 10 for the deer mouse (15.7) (Table 6). Dourson and Stara (1983, 
073474) conducted a study of uncertainty factors incorporated in calculating ESLs for ecological 
receptors. Based on their study, the LOAEL to NOAEL adjustment indicates that HIs up to 10 
may not adversely affect ecological receptors. To maintain conservatism, they state that HIs less 
than 3 do not adversely affect ecological receptors. Therefore, the adjusted HQs using the mean 
concentrations for the shrew and deer mouse do not indicate potential risks to these receptors 
across the site. The adjusted HQ using the maximum concentration for the shrew also does not 
indicate a potential risk. The adjusted HQ using the maximum concentration for the deer mouse is 
above 10 but as indicated below studies have found no effects to small mammal populations at 
similar concentrations in the canyons.  

Biota investigations have been conducted in canyon reaches in Los Alamos/Pueblo Canyon 
(LANL 2004, 087390), Mortandad Canyon (LANL 2006, 094161; LANL 2007, 098279), and 
Pajarito Canyon (LANL 2008, 104909). Field and laboratory studies included collection and 
analysis of soil, sediment, and water samples; cavity-nesting bird monitoring and analysis of 
eggs; small mammal trapping and analysis of whole organisms; earthworm bioaccumulation 
tests—measures of growth and survival, and analysis of whole organisms; and seedling 
germination tests. The studies found no effects from exposure to TCDD in any of the canyon 
reaches. 

The TCDD equivalent concentrations reported in Kraig et al. (2002, 085536, Table 5 and Table A-
6) ranged from 4.7 x 10-7 mg/kg to 3.5 x 10-6 mg/kg in samples from lower Los Alamos Canyon. 
These levels are similar to the TCDD concentrations in Los Alamos and Pueblo Canyons (LANL 
2005, 091818); the range of concentrations is 1.71 x 10-10 mg/kg to 4.96 x 10-6 mg/kg. Dioxins 
and furans, therefore, appear to be present throughout the Los Alamos and Pueblo Canyons 



watershed at levels exceeding the screening levels for small mammals. The field studies 
conducted in this watershed included four locations where small-mammal populations were 
evaluated, and two small-mammal study areas were in the Pueblo Canyon watershed (reaches 
AC-3 and P-3W). No difference in population density, sex ratio, or reproductive classes was 
noted between these small-mammal study areas (LANL 2004, 087390). Because adverse 
ecological effects to mammals were not identified by the ecological risk assessment, the 
assessment implicitly demonstrated that there are no adverse ecological effects from dioxins and 
furans. In addition, similar concentrations were detected in Pajarito Canyon (dioxins and furans 
were not analyzed for in Mortandad Canyon) as part of the canyon investigation and no adverse 
effects were reported (LANL 2008, 104909). 

The mean site concentration for TCDD is 2.41 x 10-6 mg/kg and falls within the range of 
concentrations detected in Los Alamos, Pueblo, and Pajarito Canyons. Because no adverse 
ecological effects to mammals were identified following small mammal trapping and analysis of 
whole organisms in these canyons at similar concentrations, no adverse ecological effects are 
present within the Open Burning Treatment Units (TA-16-388 and TA-16-399). 

4.0 Conclusions 

No potential ecological risks were found for any receptor following evaluations based on HQ 
analysis, potential effects to populations, and comparisons to previous field and laboratory study 
results conducted in the canyons. These lines of evidence support the conclusion that there is no 
potential ecological risk within the Open Burning Treatment Units (TA-16-388 and TA-16-399) 
from dioxins and furans.  
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Table 1 

Ecological Screening Levels for Terrestrial Receptors 
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TCDD na* na na na na 0.0000012 0.000048 0.00000029 0.00000058 5 na 

 

Table 2 

Dioxin and Furan Congener Concentrations in Samples Collected 

Congener 
Sample 09RCRA460

(mg/kg) 
Sample 09RCRA461  

(mg/kg) 
Sample 09RCRA463 

(mg/kg) 
Sample 09RCRA464

(mg/kg) 
Sample 09RCRA465

   (mg/kg) 

2,3,7,8-TCDD Not detected Not detected Not detected Not detected Not detected 

1,2,3,7,8-PeCDD Not detected Not detected Not detected Not detected 1.92E-06 

1,2,3,4,7,8-HxCDD 4.19E-07 Not detected Not detected Not detected 5.38E-06 

1,2,3,6,7,8-HxCDD 7.15E-07 Not detected Not detected Not detected 1.06E-05 

1,2,3,7,8,9-HxCDD 7.26E-07 Not detected Not detected Not detected 1.14E-05 

1,2,3,4,6,7,8,-HpCDD 2.08E-05 4.22E-06 4.41E-06 1.08E-05 2.92E-04 

OCDD 1.41E-04 2.07E-05 2.70E-05 3.22E-05 1.55E-03 

2,3,7,8-TCDF 1.83E-07 Not detected Not detected Not detected 2.01E-07 

1,2,3,7,8-PeCDF Not detected Not detected Not detected Not detected Not detected 

2,3,4,7,8-PeCDF Not detected Not detected Not detected 6.33E-07 7.15E-07 

1,2,3,4,7,8-HxCDF 4.95E-07 Not detected Not detected 7.30E-07 3.21E-06 

1,2,3,6,7,8-HXCDF 5.39E-07 Not detected Not detected 1.02E-06 3.96E-06 

2,3,4,6,7,8-HxCDF 7.23E-07 Not detected Not detected 1.09E-06 5.33E-06 

1,2,3,7,8,9-HxCDF Not detected Not detected Not detected Not detected Not detected 

1,2,3,4,6,7,8-HpCDF 1.04E-05 1.63E-06 1.20E-06 5.09E-06 8.44E-05 

1,2,3,4,7,8,9-HpCDF 5.35E-07 Not detected Not detected 1.38E-06 5.95E-06 

OCDF 1.77E-05 2.54E-06 2.83E-06 1.07E-05 1.87E-04 



Table 3 
Dioxin and Furan Congener Concentrations Converted Using the Toxicity Equivalency Factors 

Congener TEFs 
Sample 09RCRA460 

(mg/kg) 
Sample 09RCRA461  

(mg/kg) 
Sample 09RCRA463 

(mg/kg) 
Sample 09RCRA464 

(mg/kg) 
Sample 09RCRA465 

   (mg/kg) 

2,3,7,8-TCDD 1.00E+00 Not detected Not detected Not detected Not detected Not detected 

1,2,3,7,8-PeCDD 1.00E+00 Not detected Not detected Not detected Not detected 1.92E-06 

1,2,3,4,7,8-HxCDD 1.00E-01 4.19E-08 Not detected Not detected Not detected 5.38E-07 

1,2,3,6,7,8-HxCDD 1.00E-01 7.15E-08 Not detected Not detected Not detected 1.06E-06 

1,2,3,7,8,9-HxCDD 1.00E-01 7.26E-08 Not detected Not detected Not detected 1.14E-06 

1,2,3,4,6,7,8,-HpCDD 1.00E-02 2.08E-07 4.22E-08 4.41E-08 1.08E-07 2.92E-06 

OCDD 3.00E-04 4.23E-08 6.21E-09 8.10E-09 9.66E-09 4.65E-07 

2,3,7,8-TCDF 1.00E-01 1.83E-08 Not detected Not detected Not detected 2.01E-08 

1,2,3,7,8-PeCDF 3.00E-02 Not detected Not detected Not detected Not detected Not detected 

2,3,4,7,8-PeCDF 3.00E-01 Not detected Not detected Not detected 1.90E-07 2.15E-07 

1,2,3,4,7,8-HxCDF 1.00E-01 4.95E-08 Not detected Not detected 7.30E-08 3.21E-07 

1,2,3,6,7,8-HXCDF 1.00E-01 5.39E-08 Not detected Not detected 1.02E-07 3.96E-07 

2,3,4,6,7,8-HxCDF 1.00E-01 7.23E-08 Not detected Not detected 1.09E-07 5.33E-07 

1,2,3,7,8,9-HxCDF 1.00E-01 Not detected Not detected Not detected Not detected Not detected 

1,2,3,4,6,7,8-HpCDF 1.00E-02 1.04E-07 1.63E-08 1.20E-08 5.09E-08 8.44E-07 

1,2,3,4,7,8,9-HpCDF 1.00E-02 5.35E-09 Not detected Not detected 1.38E-08 5.95E-08 

OCDF 3.00E-04 5.31E-09 7.62E-10 8.49E-10 3.21E-09 5.61E-08 

Toxicity Equivalent Concentrations 7.45E-07 6.48E-08 6.50E-08 6.60E-07 1.05E-05 



Table 4 

Hazard Quotient Analysis  
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TCDD equivalent 
concentration (maximum) 

1.05E-05 na* na na na na 8.8 0.2 36.2 18.1 0.000002 na 

TCDD equivalent 
concentration (mean) 

2.41E-06 na na na na na 2.0 0.05 8.3 4.1 0.0000005 na 

Note: Bolded values indicate HQs greater than 1.0. 

* na = Not available. 

 

Table 5 

PAUFs for Ecological Receptors 

Receptor 
Home Rangea 

(ha) 
Population Areab 

(ha) 
PAUFc 

 
Deer mouse 0.077 3.0 0.87 

Desert cottontail 3.1 124 0.02 

Montane shrew 0.39 15.6 0.17 

Red fox 1038 41,520 0.00006 

     
a 

Values from EPA 1993, 059384. 

     
b
 Derived by 40HR. 

c PAUF is calculated as the area of the site (2.6 ha) divided by the population area. 



 

Table 6 

Adjusted Hazard Quotient Analysis  
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TCDD equivalent 
concentration (maximum) 

1.05E-05 naa na na na na 0.0005 0.004 6.2 15.7 0.000002b na 

TCDD equivalent 
concentration (mean) 

2.41E-06 na na na na na 0.0001 0.001 1.4 3.6 0.0000005b na 

Note: Bolded values indicate HQs greater than 1.0. 
a na = Not available. 
b 

Earthworm HQ not adjusted. 
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Method Blank EPA Method 8290 

Matrix: Soil QC Batch No.: 2170 Lab Sample: O-MBOOI 

Sample Size: 10.0 g Date Extracted: ll-Jun-09 Date Analyzed DB-5: 12-Jun-09 Date Analyzed DB-225: NA 

Analyte Cone. (pglg) DL a EMPC b Qualifiers Labeled Standard %R LCL-UCL d Qualifiers 

2,3,7,S-TCDD ND 0.102 IS 13C-2,3,7,S-TCDD 103 40 - 135 
1,2,3,7,S-PeCDD ND 0.215 13C-I ,2,3,7 ,S-PeCDD 101 40 - 135 

1,2,3,4,7,S-flxCDD ND O.ISI 13C-I ,2,3,4, 7,S-flxCDD 9S.6 40 - 135 
1,2,3,6,7,S-flxCDD ND 0.1S2 13C-I,2,3,6,7,S-flxCDD S7.6 40 - 135 

1,~,3,7,S,9-flxCDD ND 0.170 13C-I ,2,3,4,6, 7,S-IIP(:DD 105 40 -135 

1,2,3,4,6,7,S-lIpCDD ND 0.254 13C-OCDD 96.0 40 - 135 

OCDD ND 0.209 13C-2,3, 7,S-TCDF 101 40 - 135 

2,3,7,S-TCDF ND 0.139 13C-I ,2,3, 7,S-PeCDF 107 40 - 135 

1,2,3,7,S-PeCDF ND 0.170 13C-2,3,4,7,S-PeCDF 97.6 40 - 135 
2,3,4,7,S-PeCDF ND 0.IS7 13C-I ,2,3,4, 7,S-lIxCDF S2.6 40 - 135 

1,2,3,4,7,S-IixCDF ND 0.0633 13C-I ,2,3,6,7 ,S-flxCDF 75.9 40 - 135 
1,2,3,6,7,S-flxCDF ND 0.0633 13C-2,3,4,6, 7 ,S-IixCDF 77.3 40 - 135 

2,~,4,6, 7,S-flxCDF ND 0.06S6 13C-I,2,3,7,S,9-flxCDF 79.7 40 - 135 

1,2,3,7,S,9-IixCDF ND 0.OS47 13C-I ,2,3,4,6, 7,S-lIpCDF 75.6 40 - 135 

1,2,3,4,6,7,S-IIp(:DF ND 0.143 13C-I,2,3,4,7,S,9-lIpCDF S6.0 40 - 135 

1,2,3,4,7,S,9-lIpCDF ND 0.165 13C-OCDF S1.0 40 - 135 

OCDF ND O.ISO CRS 37CI-2,3,7,S-TCDD 9S.1 40 -135 

Totals Toxie Equivalent Quotient (TEQ) Data e 

Total TCDD ND 0.102 TEQ(Min): 0 

Total PeCDD ND 0.215 

TotallIxCDD ND 0.17S a. Sample specific estimated detection limit. 

TotallIp(:DD ND 0.254 b. Estimated maximum possible concentration. 

Total TCDF ND 0.139 c. Method detection limit. 

Total PeCDF ND 0.17S d. Lower control limit - upper control limit. 

Total flxCDF ND 0.0695 e. TEQ based on (1989) International Toxic Equivalent Factors (ITEF). 

TotalH DF ND 0.153 The results are reported in dry weight. The sample size is reported in wet weight. 

Analyst: JMII Approved By: Melanee A. Schuld 15-Jun-2009 14:22 



OPRResalb EPA Method 8290 

Matrix: Soil QC Batch No.: 2170 Lab Sample. O-OPROOI 

Sample Size: 10.0 g Date Extracted: ll-Jun-09 Date Analyzed DB-5: 12-Jun-09 Date Analyzed DB-225: NA 

Analyte Spike Cone. Cone. (ng/mL) OPRLimits Labeled Standard %R LCL-UCL Qualifier 

2,3,7,8-TCDD 10.0 8.26 7 - 13 IS 13C-2,3,7,8-TCDD 102 40 - 135 
1,2,3,7,8-PeCDD 50.0 37.1 35 - 65 13C-l ,2,3,7 ,8-PeCDD 107 40-135 
1,2,3,4,7,8-lIxCDD 50.0 39.9 35 - 65 13C-l,2,3,4,7,8-lIxCDD 99.9 40 - 135 
1,2,3,6,7,8-lIxCDD 50.0 40.8 35 - 65 13C-1 ,2,3,6, 7,8-HxCDD 87.9 40 - 135 
1,2,3,7,8,9-lIxCDD 50.0 40.7 35 - 65 I3C-l,2,3,4,6,7,8-HpCDD 105 40 - 135 
1,2,3,4,6,7,8-HpCDD 50.0 42.1 35 - 65 I3C-OCDD 96.9 40 - 135 
OCDD 100 84.2 70 - 130 I3C-2,3,7,8-TCDF 102 40 -135 
2,3,7,8-TCDF 10.0 8.63 7 - 13 13C-I,2,3,7,8-PeCDF 105 40 - 135 
1,2,3,7,8-PeCDF 50.0 41.4 35 - 65 l3C-2,3,4,7,8-PeCDF 103 40 - 135 
2,3,4,7,8-PeCDF 50.0 42.7 35 - 65 l3C-1 ,2,3,4, 7,8-lIxCDF 83.0 40 - 135 
1,2,3,4,7,8-lIxCDF 50.0 42.0 35 - 65 13C-l ,2,3,6,7 ,8-lIxCDF 77.0 40 - 135 
1,2,3,6,7,8-lIxCDF 50.0 40.8 35 - 65 13C-2,3,4,6,7,8-lIxCDF 77.3 40 - 135 
2,3,4,6,7,8-lIxCDF 50.0 42.2 35 - 65 l3C-l,2,3,7,8,9-lIxCDF 79.2 40 - 135 
1,2,3,7,8,9-lIxCDF 50.0 41.7 35 - 65 13C-l ,2,3,4,6,7 ,8-HpCDF 75.8 40 - 135 
1,2,3,4,6,7,8-HpCDF 50.0 43.2 35 - 65 13C-l,2,3,4,7,8,9-HpCDF 85.5 40 - 135 
1,2,3,4,7,8,9-HpCDF 50.0 42.4 35 - 65 13C-OCDF 83.7 40 - 135 
OCDF 100 82.7 70 -130 CRS 37CI-2,3,7,8-TCDD 96.7 40 - 135 

Analyst: 1MH Approved By: Melanee A. Schuld 15-Jun-200914:22 



SampleID: 09RCRA460 EPA Method 8290 

Client Data Samille Data Laborato!:! Data 

Name: Los Alamos National Laboratory Matrix: Soil Lab Sample: 31763-001 Date Received: 10-Jun-09 
Project: T A-16-Vigil-Hottennan 

Sample Size: lO.5g QC Batch No.: 2170 Date Extracted: II-Jun-09 Date Collected: 8-Jun-09 
Time Collected: 1400 %Solids: 96.3 Date Analyzed D8-5 : 12-Jun-09 Date Analyzed DB-225: NA 

Analyte Cone. (pg/g) DL a EMPCb Qualifiers Labeled Standard %R LCL-UCLd Qualifiers 

2,3,7,8-TCDD NO 0.132 IS 13C-2,3,7,8-TCDD 102 40 - 135 

1,2,3,7,8-PeCDD ND 0.223 13C-l,2,3,7,8-PeCDD 109 40 - 135 

l,2,3,4,7,8-flxCDD 0.419 J 13C-1,2,3,4,7,8-flxCDD 97.8 40 - 135 

l,2,3,6,7,8-flxCDD 0.715 J 13C-1,2,3,6,7,8-flxCDD 83.7 40 - 135 

l,2,3,7,8,9-flxCDD 0.726 J 13C-1,2,3,4,6,7,8-HpCDD 97.7 40 - 135 

l,2,3,4,6,7,8-HpCDD 20.8 13C-OCDD 94.3 40 - 135 

OCDD 141 13C-2,3, 7 ,8-TCDF 102 40 - 135 

2,3,7,8-TCDF 0.183 J 13C-1,2,3,7,8-PeCDF 112 40 - 135 

l,2,3,7,8-PeCDF NO 0.149 13C-2,3,4, 7 ,8-PeCDF 108 40 - 135 

2,3,4,7,8-PeCDF ND 0.295 13C-1,2,3,4,7,8-flxCDF 78.1 40 - 135 

1,2,3,4,7,8-flxCDF 0.495 J 13C-1,2,3,6,7,8-flxCDF 72.8 40- 135 

l,2,3,6,7,8-flxCDF 0.539 J 13C-2,3,4,6,7,8-flxCDF 72.4 40 - 135 

2,3,4,6,7,8-flxCDF 0.723 J 13C-1,2,3,7,8,9-flxCDF 78.5 40 - 135 

l,2,3,7,8,9-flxCDF NO 0.0787 13C-1,2,3,4,6,7,8-HpCDF 75.3 40 - 135 

l,2,3,4,6,7,8-HpCDF 10.4 13C-1,2,3,4,7,8,9-HpCDF 82.4 40 - 135 

l,2,3,4,7,8,9-HpCDF 0.535 J 13C-OCDF 81.5 40 - 135 

OCDF 17.7 CRS 37CI-2,3,7,8-TCDD 94.8 40 -135 

Totals Toxie Equivalent Quotient (TEQ) Data e 

Total TCDD 0.349 TEQ (Min): 0.856 

Total PeCDD 0.661 

Total flxCDD 9.99 a. Sample specific estimated detection limit. 

Total HpCDD 46.9 b. Estimated maximum possible concentration. 

Total TCDF 1.75 2.37 c. Method detection limit. 

Total PeCDF 3.83 4.12 d. Lower control limit - upper control limit. 

Total flxCDF 9.99 e. TEQ based on (1989) International Toxic Equivalent Factors (ITEF). 

TotalH DF 18.5 18.8 The results are reported in dry weight. The sample size is reported in wet weight. 

Analyst: JMH Approved By: Rose Harrelson 15-Jun-2009 15:09 



Sample ID: 09RCRA461 

Client Data Sample Data 

Name: 

Project: 

Date Collected: 

Los Alamos National Laboratory 
TA-16-Vigil-Hotterman 
S-Jun-09 

Time Collected: 1416 

Analyte Cone. (pglg) 

2,3,7,S-TCDD NO 

1,2,3,7,S-PeCDD ND 

1,2,3,4,7,S-HxCDD ND 

1,2,3,6,7,S-HxCDD ND 

1,2,3,7,S,9-HxCDD ND 

1,2,3,4,6,7,S-HpCDD 4.22 

OCDD 20.7 

2,3,7,S-TCDF ND 

1,2,3,7,S-PeCDF NO 

2,3,4,7,S-PeCDF ND 

1,2,3,4,7,S-HxCDF NO 

1,2,3,6,7,S-HxCDF ND 

2,3,4,6,7,S-HxCDF NO 

1,2,3,7,S,9-HxCDF ND 

1,2,3,4,6,7,S-HpCDF 1.63 

1,2,3,4,7,S,9-HpCDF ND 

OCDF 2.54 

Totals 

Total TCDD 

Total PeCDD 

Total HxCDD 

Total HpCDD 

Total TCDF 

Total PeCDF 

Total HxCDF 

Total H DF 

Analyst: JMH 

0.547 

NO 

1.59 

S.1S 

ND 

NO 

0.9S5 

1.63 

DL a 

0.119 

0.190 

0.356 

0.372 

0.342 

0.153 

0.223 

0.214 

0.0919 

0.0922 

0.105 

0.126 

0.177 

0.190 

Matrix: 

Sample Size: 

%Solids: 

0.272 

0.246 

1.15 

2.59 

Soil 

10Ag 

97.6 

Qualifiers 

J 

J 

EPA Method 8290 

Laboratory Data 

Lab Sample: 

QC Batch No.: 

Date Analyzed 08-5 : 

31763-002 

2170 
12-Jun-09 

Date Received: 

Date Extracted: 

Date Analyzed DB-225 : 

10-Jun-09 

II-Jun-09 

NA 

Labeled Standard %R LCL-UCL d Qualifiers 

IS 13C-2,3,7,S-TCDD 

13C-l,2,3,7,S-PeCDD 

13C-l ,2,3,4,7 ,S-HxCDD 

13C-l,2,3,6,7,S-HxCDD 

13C-l,2,3,4,6,7,S-HpCDD 

13C-OCDD 

13C-2,3,7,S-TCDF 

13C-l ,2,3, 7,S-PeCDF 

13C-2,3,4,7,S-PeCDF 

13C-l,2,3,4,7,S-HxCDF 

13C-l ,2,3,6, 7,S-HxCDF 

13C-2,3,4,6,7,S-HxCDF 

13C-l ,2,3, 7,S,9-HxCDF 

13C-l,2,3,4,6,7,S-HpCDF 

13C-l,2,3,4,7,S,9-HpCDF 

13C-OCDF 

CRS 37CI-2,3,7,S-TCDD 

Toxic Equivalent Quotient (TEQ) Data 

TEQ(Min): 0.0817 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

97.5 40 - 135 

104 40 - 135 

94.7 40 - 135 

S4.9 40 - 135 

95.2 40 - 135 

92.7 40 - 135 

97.7 40 - 135 

104 40 - 135 

102 40 - 135 

SO.l 40 - 135 

7204 40 - 135 

73.4 40 - 135 

75.9 40 - 135 

71.6 40 - 135 

7S.4 40 - 135 

75.9 40 - 135 

95.9 40 - 135 
e 

e. TEQ based on (1989) International Toxic Equivalent Factors (lTEF). 

The results are reported in dry weight. The sample size is reported in wet weight. 

Approved By: Melanee A. Schuld 15-Jun-2009 14:22 



Sample ID: 09RCRA462 

Client Data Sample Data 

Name: 

Project: 

Date Collected: 

Los Alamos National Laboratory 
TA-16-Vigil-Hotterman 
S-Jun-09 

Time Collected: 1429 

Analyte Cone. (pglg) 

2,3,7,S-TCDD ND 

1,2,3,7,S-PeCDD ND 

1,2,3,4,7,S-HxCDD ND 

1,2,3,6,7,S-HxCDD ND 

1,2,3,7,S,9-HxCDD ND 

1,2,3,4,6,7,S-HpCDD I.S3 

OCDD 12.2 

2,3,7,S-TCDF 

1,2,3,7,S-PeCDF 

2,3,4,7,S-PeCDF 

1,2,3,4,7,S-HxCDF 

1,2,3,6,7,S-HxCDF 

2,3,4,6,7,S-HxCDF 

1,2,3,7,S,9-HxCDF 

1,2,3,4,6,7,S-HpCDF 

1,2,3,4,7,S,9-HpCDF 

OCDF 

Totals 

Total TCDD 

Total PeCDD 

Total HxCDD 

Total HpCDD 

Total TCDF 

Total PeCDF 

Total HxCDF 

Total H CDF 

Analyst: JMH 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

0.631 

ND 

1.17 

0.761 

ND 

ND 

4.2S 

0.297 

ND 

ND 

1.15 

DL a 

0.0909 

0.213 

0.375 

0.369 

0.349 

0.141 

0.163 

0.163 

0.114 

0.1l6 

0.123 

0.157 

0.142 

0.213 

0.364 

0.163 

Matrix: 

Sample Size: 

%Solids: 

0.40S 

0.291 

Soil 

10.7 g 

93.S 

Qualifiers 

Laboratory Data 

Lab Sample: 

QC Batch No.: 

Date Analyzed DB-5: 

31763-003 

2170 

12-Jun-09 

Labeled Standard 

IS 13C-2,3,7,S-TCDD 

13C-I ,2,3, 7,S-PeCDD 

13C-l ,2,3,4,7 ,S-HxCDD 

13C-I,2,3,6,7,S-HxCDD 

13C-l,2,3,4,6,7,S-HpCDD 

EPA Method 8290 

Date Received : 

Date Extracted : 

Date Analyzed DB-225 : 

10-Jun-09 

II-Jun-09 

NA 

%R LCL-UCL d Qualifiers 

99.1 40 - 135 

105 40 - 135 

94.S 40 - 135 

S5.2 40 - 135 

96.9 40 - 135 

J 13C-OCDD 95.1 40 - 135 

J 

J 

13C-2,3,7,S-TCDF 

13C-I ,2,3, 7,S-PeCDF 

13C-2,3,4,7,S-PeCDF 

13C-I,2,3,4,7,S-HxCDF 

13C-l ,2,3,6, 7,S-HxCDF 

13C-2,3,4,6,7,S-HxCDF 

13C-l,2,3,7,S,9-HxCDF 

13C-I ,2,3,4,6, 7,S-HpCDF 

13C-I ,2,3,4,7,S,9-HpCDF 

13C-OCDF 

CRS 37CI-2,3,7,S-TCDD 

Toxie Equivalent Quotient (TEQ) Data 

TEQ(Min): 0.0380 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

9S.7 40 - 135 

106 40 - 135 

106 40 - 135 

79.3 40 - 135 

72.S 40 -135 

72.6 40 - 135 

74.9 40 - 135 

76.0 

SO.O 

79.S 

92.6 
e 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

e. TEQ based on (1989) International Toxic Equivalent Factors (ITEF). 

The results are reported in dry weight. The sample size is reported in wet weight. 

Approved By: Melanee A. Schuld 15-Jun-2009 14:22 



Sample 10: 09RCRA463 

Client Data Sample Data 

Name: 

Project: 

Date Collected: 

Los Alamos National Laboratory 
TA-r6-Vigil-Hottennan 
S-Jun-09 

Time Collected: 1438 

Analyte Cone. (pglg) 

2,3,7,S-TCDD ND 

1,2,3,7,S-PeCDD ND 

1,2,3,4,7,S-HxCDD ~ 

1,2,3,6,7,S-HxCDD ND 

1,2,3,7,S,9-HxCDD ND 

1,2,3,4,6,7,S-HpCDD 4.41 

OCDD 27.0 

2,3,7,S-TCDF ~ 

1,2,3,7,S-PeCDF ~ 

2,3,4,7,S-PeCDF ~ 

1,2,3,4,7,S-HxCDF ~ 

1,2,3,6,7,S-HxCDF ND 

2,3,4,6,7,S-HxCDF ~ 

1,2,3,7,S,9-HxCDF ~ 

1,2,3,4,6,7,S-HpCDF 1.20 

1,2,3,4,7,S,9-HpCDF ND 

OCDF 2.S3 

Totals 

Total TCDD 

Total PeCDD 

Total HxCDD 

Total HpCDD 

Total TCDF 

Total PeCDF 

Total HxCDF 

Total H DF 

Analyst: JMH 

ND 

~ 

0.637 

10.1 

ND 

ND 

0.609 

2.73 

DL a 

0.115 

0.244 

0.362 

0.369 

0.343 

0.154 

0.142 

0.146 

0.120 

0.120 

0.136 

0.163 

0.155 

0.115 

0.244 

0.154 

0.144 

Matrix: 

Sample Size: 

%Solids: 

1.14 

Soil 

lO.5g 

96.9 

Qualifiers 

J 

J 

EPA Method 8290 

Laboratory Data 

Lab Sample: 

OC Batch No.: 

Date Analyzed DB-5: 

31763-004 

2170 
12-Jun-09 

Date Received: 

Date Extracted: 

Date Analyzed DB-225: 

10-Jun-09 

II-Jun-09 
NA 

Labeled Standard %R LCL-UCL d Qualifiers 

IS 13C-2,3,7,S-TCDD 

13C-l,2,3,7,S-PeCDD 

13C-l,2,3,4,7,S-HxCDD 

13C-l ,2,3,6, 7,S-HxCDD 

13C-l ,2,3,4,6, 7,S-HpCDD 

13C-OCDD 

13C-2,3,7,S-TCDF 

l3C-l ,2,3, 7,S-PeCDF 

13C-2,3,4,7,S-PeCDF 

13C-l ,2,3,4,7,S-HxCDF 

13C-l,2,3,6,7,S-HxCDF 

13C-2,3,4,6,7,S-HxCDF 

l3C-l,2,3,7,S,9-HxCDF 

13C-l ,2,3,4,6, 7,S-HpCDF 

13C-l ,2,3,4, 7,S,9-HpCDF 

l3C-OCDF 

CRS 37CI-2,3,7,S-TCDD 

Toxic Equivalent Quotient (TEQ) Data 

TEQ (Min): 0.0859 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

96.7 40 - 135 

103 40 - 135 

91.6 40 - 135 

SO.1 40 - 135 

92.1 40 - 135 

91.0 40 - 135 

94.9 40 - 135 

101 40 - 135 

102 40 - 135 

75.6 40 - 135 

6S.S 40 -135 

69.6 40 - 135 

73.3 40 - 135 

71.S 40 - 135 

77.6 40 -135 

77.1 40 - 135 

95.9 40 -135 
e 

e. TEO based on (1989) International Toxic Equivalent Factors (ITEF). 

The results are reported in dry weight. The sample size is reported in wet weight. 

Approved By: Melanee A. Schuld 15-Jun-2009 14:22 



Sample ID: 09RCRA464 

elitat Data Samplt Data 

Name: 

Project: 

Date Collected: 

Los Alamos National Laboratory 
TA-16-Vigil-Hotterman 
8-Jun-09 

Time Collected: 1440 

Analyte 

2,3,7,S-TCDD 

1,2,3,7,S-PeCDD 

1,2,3,4,7,S-HxCDD 

1,2,3,6,7,S-HxCDD 

1,2,3,7,S,9-HxCDD 

1,2,3,4,6,7,8-HpCDD 

OCDD 

2,3,7,S-TCDF 

1,2,3,7,S-PeCDF 

2,3,4,7,S-PeCDF 

1,2,3,4,7,S-HxCDF 

1,2,3,6,7,8-HxCDF 

2,3,4,6,7,8-HxCDF 

1,2,3,7,8,9-HxCDF 

1,2,3,4,6,7,S-HpCDF 

1,2,3,4,7,8,9-HpCDF 

OCDF 

Totals 

Total TCDD 

TotalPeCDD 

Total HxCDD 

Total HpCDD 

Total TCDF 

TotalPeCDF 

Total HxCDF 

TotalH DF 

Analyst: JMH 

Cone. 

NO 

NO 

NO 

ND 

NO 

10.8 

32.2 

ND 

ND 

0.633 

0.730 

1.02 

1.09 
ND 

5.09 

1.38 

10.7 

0.275 

NO 

4.65 

37.9 

5.73 

5.50 

9.87 

11.6 

(pglg) DL a 

0.0914 

0.176 

0.621 

0.630 

0.587 

0.194 

Matrix: 

Sample Size: 

%Solids: 

0.144 

0.222 

0.583 

0.775 

7.76 

9.58 

10.9 

Soil 

11.4 g 

89.8 

Qualifiers 

J 

J 

J 

J 

J 

EPA Method 8290 

Laboratory Data 

Lab Sample: 

QC Batch No.: 

Date Analyzed 08-5: 

31763-005 

2170 

12-Jun-09 

Date Received: 

Date Extracted: 

Date Analyzed DB-225: 

10-Jun-09 

II-Jun-09 

NA 

Labeled Standard %R LCL-UCLd Qualifiers 

IS 13C-2,3,7,8-TCDD 

13C-l ,2,3, 7,8-PeCDD 

13C-l ,2,3,4,7 ,8-HxCDD 

13C-l,2,3,6,7,S-HxCDD 

13C-l,2,3,4,6,7,8-HpCDD 

13C-OCDD 

13C-2,3,7,S-TCDF 

13C-l,2,3,7,S-PeCDF 

13C-2,3,4,7,S-PeCDF 

13C-I ,2,3,4,7,S-HxCDF 

13C-l ,2,3,6,7 ,S-HxCDF 

13C-2,3,4,6,7,8-HxCDF 

13C-l,2,3,7,S,9-HxCDF 

13C-l,2,3,4,6,7,8-HpCDF 

13C-l,2,3,4,7,S,9-HpCDF 

13C-OCDF 

CRS 37CI-2,3,7,S-TCDD 

Toxie Equivalent Quotient (TEQ) Data 

TEQ(Min): 0.816 

3 . Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

95.1 

102 

90.3 

79.2 

95.1 

87.3 

95.4 

97.8 

99.0 

70.4 

65.1 

70.S 

76.6 

68.5 

S1.3 

76.5 

S9.S 

e 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

e. TEQ based on (1989) International Toxic Equivalent Factors (\TEFl. 

The results are reported in dry weight. The sample size is reported in wet weight. 

Approved By: Melanee A. Schuld 15-Jun-2009 14:22 



Sample 10: 09RCRA46S 

Client Data 

Name: 

Project: 

Date Collected: 

Los Alamos National Laboratory 
T A-16-Vigil-Hotterrnan 
S-Jun-09 

Time Collected: 1458 

Analyte Conc. (pglg) DL a 

2,3,7,8-TCDD ND 

1,2,3,7,S-PeCDD 1.92 

1,2,3,4,7,S-HxCDD 5.3S 

1,2,3,6,7,S-HxCDD 10.6 

1,2,3,7,S,9-HxCDD 11.4 

1,2,3,4,6,7,S-HpCDD 292 

OCDD 1550 

2,3,7,S-TCDF 0.201 

1,2,3,7,S-PeCDF ND 

2,3,4,7,S-PeCDF 0.715 

1,2,3,4,7,8-HxCDF 3.21 

1,2,3,6,7,S-HxCDF 3.% 

2,3,4,6,7,S-HxCDF 5.33 

1,2,3,7,S,9-HxCDF ND 0.253 

1,2,3,4,6,7,8-HpCDF S4.4 

1,2,3,4,7,S,9-HpCDF 5.95 

OCDF 187 

Totals 

Total TCDD 2.32 

Total PeCDD 12.9 

Total HxCDD 93.2 

Total HpCDD 501 

Total TCDF 4.95 

TotalPeCDF IS.1 

Total HxCDF 79.3 

TotalH DF 189 

Analyst: JMH 

Saml!le Data 

Matrix: 

Sample Size: 

%Solids: 

EMPCb 

0.325 

0.366 

3.26 

13.2 

5.31 

19.4 

Soil 

11.0 g 
92.S 

Qualifiers 

J 

J 

J 

EPA Method 8290 

Laboraton: Data 

Lab Sample: 31763-006 Date Received: 10-Jun-09 
QC Batch No.: 2170 Date Extracted: II-Jun-09 
Date Analyzed DB-5 : 13-Jun-09 Date Analyzed D8-225: NA 

Labeled Standard %R LCL-UCLd Qualifiers 

IS 13C-2,3,7,S-TCDD 96.1 40 - 135 
13C-I,2,3,7,S-PeCDD 105 40 - 135 
13C-I,2,3,4,7,S-HxCDD 94.3 40 - 135 
13C-I ,2,3,6,7 ,S-HxCDD S1.1 40 - 135 
13C-I,2,3,4,6,7,S-HpCDD 96.6 40 - 135 
13C-OCDD 96.5 40 - 135 
13C-2,3,7,S-TCDF 94.2 40 - 135 
13C-I ,2,3,7,S-PeCDF 102 40 - 135 
13C-2,3,4,7,S-PeCDF 102 40 - 135 
13C-I ,2,3,4, 7,S-HxCDF 76.4 40 - 135 

13C-I,2,3,6,7,S-HxCDF 71.9 40 - 135 
13C-2,3,4,6, 7 ,S-HxCDF 71.2 40 - 135 
13C-I,2,3,7,S,9-HxCDF SO.O 40 - 135 
13C-I,2,3,4,6,7,S-HpCDF 73.5 40 - 135 

13C-I ,2,3,4, 7,S,9-HpCDF S1.1 40 - 135 
13C-OCDF S4.7 40 - 135 

CRS 37CI-2,3,7,S-TCDD 91.1 40 - 135 

Toxic Equivalent Quotient (TEQ) Data e 

TEQ (Min): 10.9 

a. Sample specific estimated detection limit. 

b. Estimated maximum possible concentration. 

c. Method detection limit. 

d. Lower control limit - upper control limit. 

e. TEQ based on (1989) International Toxic Equivalent Factors (ITEF). 

The results are reported in dry weight. The sample size is reported in wet weight. 
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