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RE: Evaluation of 2001 Southwest Trenches 
Overburden Soil Data 
DOE LEHR Site, Davis, California 
WA Job # 128-4107-610 

As you requested, Weiss Associates (WA) has conducted an evaluation of 1998 Southwest 
Trenches (SWT) Removal Action (RA) overburden soil data to determine if on-site reuse of this 
material as backfill is appropriate. If deemed appropriate by the United States Department of Energy 
(DOE), on-site reuse of this material is consistent with DOE'S waste minimization goals and 
eliminates the need for costly off-site disposal. 

The overburden soil consists of three stockpiles stored in the former Cobalt-60 (Co-60) Field. 
The stockpiled soil consists of approximately 435 cubic yards (cu yd) of material removed from 0 to 
3.5 feet below ground surface (ft bgs) in portions of the SWT area. During the SWT RA, the 
overburden soil was segregated from materials removed from disposal cells based on field screening 
for metals, radionuclides, pesticides and volatile organic compounds (VOCs). 

The initial results of the overburden stockpile sampling were presented in Appendix A of the 
Final Southwest Trenches Area 1998 Removal Action Confirmation Report (WA, 2001b). 
Subsequent sampling of the stockpiles is described in the Sampling and Analysis Addendum 
Southwest Trenches Overburden Stockpiles (WA, 2001a); the results of the subsequent sampling are 
presented below. 

EVALUATION OBJECTIVES 

Below are the evaluation objectives for the overburden soil: 

1. Whether reuse of the overburden soil as on-site backfill poses potentially 
unacceptable health risks based on the standards set forth under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), i.e., excess 
cumulative cancer risk to an individual from exposure to site contaminants to a 
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nominal range of to using as the point of departure; and a non-cancer 
hazard index of less than one. 

2. Whether reuse of the overburden soil as on-site backfill will impact ground water. 

3. Whether Resource Conservation and Recovery Act (RCRA)-hazardous constituents 
are present. 

To have a statistically valid data set, the sample results from all three of the overburden 
stockpiles were combined for the evaluation of each objective above. 

The overall objective is to reuse the overburden soil on-site as backfill after completion of the 
ongoing RA activities in the Laboratory for Energy-Related Health Research (LEHR) Western Dog 
Pens (WDP) area at a depth of zero to two feet below ground surface. 

STOCKPILE SAMPLING 

Below is a summary of the overburden stockpile sampling events that occurred between 1998 
and 2001. The laboratory analytical results for the overburden sampling are included as Appendix A. 
Table 1 provides an evaluation summary for each stockpile. 

Stockpile LEHR06.51 

In November 1998, two composite soil samples were collected from Stockpile LEHR0651. 
Samples CWDTC062 and CWDTC063 were analyzed for a full suite of analyses including 
radionuclides, VOCs, semi-volatile organic compounds (SVOCs), pesticides/polychlorinated 
biphenyls (PCBs), metals, hexavalent chromium (Cr), and nitrate. 

In March 2001, two composite samples were collected from the stockpile. Sample 
CWDTCll3 was analyzed for total Cr, nickel (Ni) and antimony as well as the RCRA Toxicity 
Characteristics Leaching Procedure (TCLP) and the California Soluble Threshold Limit 
Concentration (STLC) for Cr and Ni. Sample CWDTC114 was analyzed for gamma emitters. 

Stockpile LEHR06.52 

In August 1998, four composite soil samples were collected from Stockpile LEHR0652. 
Samples CWDTC046 through CWDTCOSO were analyzed for a full suite of analyses as listed above. 
The analytical results from these samples indicated that concentrations of strontium-90 (Sr-90), 
chlordane and cadmium (Cd) were present above background concentrations in Stockpile 
LEHR0652. 

In September 1999, six soil samples, CWDTC075 through CWDTC080, were collected from 
the stockpile and analyzed for total chlordane, Sr-90, alpha emitters, and gamma emitters, to further 
define the extent of the contamination. 
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In March 2001, seven composite soil samples were collected from the stockpile. Samples 
CWDTC 107 through CWDTC 11 1 were analyzed for Cd. Sample CWDTC 109 was also analyzed for 
total Cr and Ni, TCLP for Cr and STLC for Cr and Ni. Sample CWDTCI 15 was analyzed for 
gamma emitters. 

Based on the analytical results, an approximately 20-cu yd section of Stockpile LEHR0652 
was segregated in May 2001 to be disposed off site due to the presence of chlordane at a 
concentration of 2.42 milligrams per kilogram (mgkg) which exceeds the lowest Risk-Based Action 
Standard (RBAS) of 0.78 mgkg. The segregated stockpile is currently stored in the former Co-60 
Field pending additional waste characterization data required by the disposal facility. 

Samples CWDTC075, CWDTC078, and CWDTC112 were collected from the segregated 
section of the stockpile. Sample CWDTC112 was analyzed for the following parameters to obtain 
the data required for off-site waste disposal classification: 

Metals - total Cr and Ni, TCLP for Cr, and STLC for Cr and Ni; and, 

Herbicides, reactive cyanide, reactive sulfide, paint filter test, formaldehyde, pH, 
ignitability and total plate count 

Stockpile LEHR06.53 

In August 1998, four composite soil samples including one field duplicate were collected 
from Stockpile LEHR0653. Samples CWDTC042 through CWDTC045 were analyzed for a full 
suite of analyses as listed above (see Stockpile LEHR065 I). 

In March 2001, five composite soil samples were collected from Stockpile LEHR0653. 
Samples CWDTC103 through CWDTC106 were analyzed for Cd. CWDTClO4 and CWDTClO5 
were also analyzed for total Cr and Ni, TCLP for Cr, and STLC for Cr and Ni. Sample CWDTC116 
was analyzed for gamma emitters. 

Laboratory Methods Used to Analyze Stockpile Samples 

All samples were collected following the procedures specified in the RA Work Plan 
(WA, 2000b). The overburden sample locations and the portions of the stockpiles they represent are 
shown in Figures 1 through 4. 

The following laboratory analytical methods were used to analyze the stockpile samples: 

All samples were analyzed for radionuclides using a combination of 
Environmental Protection Agency (EPA) methods and laboratory standard 
operating procedures. 

VOCs, SVOCs, pesticidesPCBs, and metals were analyzed by EPA SW-846 
Methods 8260, 8270,808 1, and 601 01747 1, respectively. 

Hexavalent Cr and nitrate were analyzed by EPA SW-846 Method 3060Al7193 
and EPA Method 300, respectively. Herbicides were analyzed by EPA Method 
8151. 
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DATA USABILITY 

Reactive cyanide and reactive sulfide were analyzed by EPA Methods 7.3.3.2 
and 7.3.4.2, respectively. 

Paint filter was analyzed by EPA Method 9095. 

Formaldehyde was analyzed by Association of Official Agricultural Chemists 
Method 93 1 .O8 (AOAC 93 1 .O8). 

pH was analyzed by EPA Method 9045. 

Ignitability was analyzed by EPA Method 1010. 

Total plate count was analyzed by the Standard Method for the Examination of 
Water & Wastewater 9215 (SM 9215). 

Prior to conducting the overburden evaluations, the data were screened for laboratory 
validation and expert review qualifiers. WA validated the overburden data following the standard 
operating procedures developed and previously implemented for the LEHR project. Qualified data 
were checked to determine whether the results were useable for statistical evaluation. Data that were 
rejected during expert review were not used. Data that were outside of instrument calibration ranges 
also were not used. 

Some of the samples collected from Stockpiles LEHR0652 and LEHR0653 contained the 
following VOCs: toluene, xylene, chloroform, ethylbenzene, methylene chloride and 2-butanone. 
Field screening results and operational history for the site do not indicate that significant releases of 
these compounds occurred in the SWT area. This suggests that these VOCs were introduced after the 
overburden was excavated, or that the reported presence of VOCs is an artifact of the inadvertent 
contamination during the sampling andlor analytical laboratory analysis. 

Possible sources of these VOCs are the plastics used to contain the stockpiles, sample 
packaging and shipping materials, and contamination within the laboratory's analytical instruments. 
Blank soil results are not available to substantiate these hypothetical sources of contamination; 
therefore, these VOC results will be carried forward in the reuse evaluation. 

All detection limits were reviewed to determine whether the necessary data comparisons 
could be made for the overburden evaluations. Some of the detection limits for sample analyses 
conducted in 1998 were above applicable standards (e.g., RCRA hazardous thresholds, RBAS values 
and background values). In order to be conservative, the analytical results that are above these 
applicable standards, but below their detection limits, were included in the overburden statistical 
evaluations. 

RISK SCREENING 

To address Objective No. 1, risk screening of the overburden soil was conducted in 
accordance with United States (USEPA) guidelines (e.g., USEPA Superfund Risk Assessment 
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Guidelines). The overburden data were evaluated according to the LEHR Remedial Project Manager 
(RPM)-approved method presented in Section 6 of the Final Southwest Trenches Area 1998 Removal 
Action Confirmation Report. A flowchart of the risk screening process is presented as Figure 5. 

Risk Screening Procedure 

The overburden data for all metal, pesticidePCB, radionuclide, SVOC, and VOC 
constituents of concern (COCs) were retrieved from the LEHR database. The following statistics 
were determined for each COC: 

Number of samples with concentrations above the reporting limit; 

Number of detections above the background value; 

Maximum detected concentration; 

0 Mean, standard deviation, and the 95% upper confidence limit (UCL) on the 
mean of data. The 95% UCL is a statistical value that is often calculated for 
Superfund sites to conservatively compare the cleanup area or remediation unit 
data to a pre-determined limit such as the RBAS. 

Three exposure scenarios were developed in 1997 to evaluate risks and generate the RBAS 
values: 

Scenario 1, On-Site Researcher, represents potential on-site workers that may be 
exposed to source area soil through external radiation from ground surface 
radionuclides at or near the ground surface (for radionuclides only), ingestion, 
inhalation and dermal exposure; 

Scenario 2, East Side Residential Farmer, represents potential off-site residential 
farmers that may be exposed to potentially impacted ground water, potentially 
impacted surface water (via recreational use), and via external radiation from 
radionuclides at or near the ground surface (for radionuclides only), inhalation 
of fugitive dust, soil ingestion, and agricultural foods potentially impacted by 
fugitive dust migration from the on-site source areas; and, 

0 Scenario 3, South Side Residential Farmer, is identical to Scenario 2 except that 
exposure to impacted ground water is not included, since ground water flow is 
generally toward the east, away from this receptor location, and ground water 
contamination does not impact Putah Creek. 

The following procedure was used for the risk screening: 

Calculated the Reasonable Maximum Exposure (RME) concentration for each 
COC-USEPA recommends that the 95% UCL be used as the concentration 
term, or RME, in Superfund assessments. If insufficient data is available to 
calculate the 95% UCL, then the maximum concentration is used as the RME; 

Completed a background comparison for COCs with RBAS values less than 
background; 
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Performed a risk analysis for carcinogens and non-carcinogens by comparing 
the RME to the RBAS for each COC; and, 

Compared RMEs to USEPA Preliminary Remediation Goals (PRGs). 

The ratio of the RME to the RBAS was calculated for all three risk scenarios described in the 
RBAS report (WA, 1997). The ratio of RME to RBAS (RMERBAS) was determined for both 
carcinogens and non-carcinogens. The RMERBAS ratios were then summed across all COCs for 
each scenario for carcinogens and again for non-carcinogens. 

The RBAS concentrations used in the evaluation correspond to a excess cancer risk for 
carcinogens and a hazard quotient (HQ) of 1.0 for non-carcinogens. Thus, an RMERBAS ratio 
greater than 1.0 indicates the RBAS was exceeded for the selected risk or HQ. In addition, if the sum 
of the RMEIRBAS ratios for multiple COCs is greater than 1.0, then the target excess cancer risk or 
non-cancer HQ may be exceeded due to additive toxicological effects. 

In addition to the RMERBAS ratio calculations, the ratio of the RME to Region 9 PRGs for 
residential soil was determined. The RMEIPRG ratio was also summed across COCs for carcinogens 
and again for non-carcinogens. 

The sums of RMEIRBAS ratios and RMEIPRG ratios are presented at the bottom of Table 2. 

The RME/RBAS ratio was not calculated for COCs whose RBAS value was below the 
background value'. Background is typically identified as contributing zero excess or incremental 
risk since the contaminants are present regionally and often naturally occumng. These COCs were 
compared to background data instead. 

The COCs whose RBAS value was below background values are antimony, 
barium, Cd, copper, lead, manganese, mercury, radium-226 (Ra-226), 
thorium 228 (Th-228), and thorium-232 (Th-232). 

Of these COCs, antimony, barium, copper, manganese, mercury, Ra-226, and 
Th-232 were screened out because all of their results were below the 
background level. 

The remaining COCs were compared to background using the Wilcoxon Rank 
Sum (WRS) test. The WRS test results are presented in Appendix B. 

overburden lead data were determined indistinguishable from background using 
the WRS test. Cd and Th-228 overburden data were found to potentially be 
above background. 

' ~ i s k  assessments evaluate excess or incremental risk due to the presence of contaminants above site background. Background is 
typically identified as contributing zero excess or incremental risk since the contaminants are present regionally. For some of 
the COCs, the RBAS values are less than their background concentrations. Therefore, in the case where an RBAS value for a 
particular COC is less than the background concentration, the action standard is set at background. Additionally, if a COC is 
detected at or below background levels, it is assumed that this COC does not contribute to excess or incremental risk and is 
therefore removed from the risk analysis. 
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It was determined that further evaluation of Cd should be completed, including 
calculating an area-specific RBAS that is more representative of actual site 
conditions/contaminant distribution than the existing site-wide RBAS. The Cd 
overburden data were also found to be insufficient in quantity for statistical 
analysis. Therefore, the maximum reported Cd concentration was 
conservatively used for the risk screening. 

a The maximum Th-228 concentration of 0.65 picocuries per gram (pCi/g) was 
reported for a sample collected in August 1998 (over two years ago). Th-228 
has a half-life of 1.9 years. Since at least one half-life period has passed since 
the sample was collected, Th-228 has decayed to less. than 0.33 pCi/g and is 
below the LEHR site background concentration of 0.63 pCi/g. 

Area-Specific Cadmium Risk-Based Action Standard Calculation 

On April 10, 2001, the RPMs verbally approved WA's request to calculate an area-specific 
Cd RBAS for evaluating the risks for reusing the overburden soil in the LEHR WDP area. The 
RPMs have previously approved calculating area-specific RBAS values on a case-by-case basis 
when it is clear that the DOE site-wide assumptions are overly conservative and do not apply. 

The previous RBAS calculated for Cd was based on the assumption that Cd is 
homogeneously distributed across all DOE areas at the LEHR site between 0 and 15 ft bgs. This 
assumption is overly conservative for this application since the overburden soil is being evaluated for 
possible reuse on-site in a portion of the WDP area at a depth no greater than two feet bgs. 

The lowest existing Cd RBAS, 0.38 mg/kg, applies to non-carcinogenic effects of Cd under 
Scenario 2 (i.e., the off-site eastside residential farmer). WA completed the necessary modeling2 and 
calculations to calculate an area-specific RBAS for non-carcinogenic effects of Cd under Scenario 2. 
WA used the same approach that was previously done to calculate RBAS values for the site in the 
Drafr Determination for Risk-Based Action Standards for DOE Areas (WA, 1997). 

a The area-specific Cd RBAS calculation assumed the overburden soil would be 
placed between zero and two feet below ground surface in the WDP. 

Chemical properties and toxicity information were obtained from the USEPA 
Superfund Chemical Data Matrix (USEPA, 1996) andlor Integrated Risk 
Information System. 

a Area-specific lithology information was obtained from previous investigations 
in the WDP area. 

The Cd RBAS recalculation is presented as Appendix C. As shown, the area-specific Cd 
RBAS result is 13.7 mgkg. The Cd RME value of 0.63 mg/kg and the maximum value of 0.81 
mgkg for the overburden soil are well below the area-specific Cd RBAS. 

Using the Non-isothermal Unsaturated-Saturated Flow and Transport model used for the previous RBAS calculations. 
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Risk Screening Results 

The risk screening results are shown in detail in Table 2. 

Carcinogens 

The risk screening results indicate that RME/RBAS ratios were below 1.0 
for each individual COC in all scenarios for carcinogens. 

The sum of RME/RBAS ratios for all COCs was less than 1.0 for 
Scenario 1 and Scenario 3 for carcinogens. 

The sum of RME/RBAS ratios for all COCs was 1.53 for Scenario 2 for 
carcinogens. This was still within the CERCLA acceptable risk range of 

to lo4; therefore, the cumulative risks for this scenario are not an 
issue. 

Non-Carcinogens 

The risk screening results indicate that RMEIRBAS ratios were below 1.0 
for each individual COC in all scenarios for non-carcinogens. 

The sum of RMEIRBAS ratios for all COCs was less than 1.0 for all 
scenarios for non-carcinogens. 

The risk screening indicates there are no risk issues with reusing the overburden materials on- 
site. 

DESIGNATED-LEVEL SCREENING 

To satisfy Objective No. 2, the overburden data were evaluated following the preliminary 
designated-level (DL) screening process presented in Section 6 of the Drafr Southwest Trenches Area 
1998 Removal Action Confirmation Report. A flowchart of the preliminary DL screening process is 
presented in Figure 6. 

Designated-Level Screening Procedures 

The preliminary DL screening process consisted of four steps. Any analyte remaining after 
Step 4 would be considered a potential DL COC for overburden soil. The four screening steps were: 

Step 1: Each analyte was evaluated to determine whether it was detected in any of the 
samples. If the analyte was not detected, then it was not considered a potential DL COC. 

S t e ~  2: The remaining analytes were compared to 1.5 times the background value and 
the percent of detected concentrations was considered. If the maximum concentration of 
the analyte was greater than 1.5 times the background value and detected with a 
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frequency of more than 5%, it was carried forward to Step 3. Otherwise, the analyte was 
no longer considered a potential DL COC. 

Step 3: Each analyte's soiYwater partitioning coefficient (&) was evaluated along with 
its radiological half-life. An analyte was carried forward to Step 4 if it was organic 
(pesticideslSVOCsNOCs) and its Kd was less than 10 milliliters per gram (mug), or it 
was inorganic (metals, minerals, and radionuclides) and its & was less than 1,000 mug,  
or if it was a radionuclide and its half-life was greater than one year. Otherwise, the 
analyte was dropped from the list of potential COCs. 

Ster, 4: The remaining analytes were evaluated based on whether biological degradation 
would prevent them from migrating to ground water. Analytes that are known to undergo 
rapid biological decay in vadose zone soil were eliminated from the list of potential 
COCs. Because there are no area-specific DL modeling results for the proposed area to 
reuse the overburden, professional judgement was used to compare drinking water 
maximum contaminant levels (MCLs) and PRG values to the maximum concentrations to 
determine if the analytes in Step 4 should be classified as potential DL COCs. 

Designated-Level Screening Results 

The results of the DL screening process are shown in Tables 3 and 4. Table 3 is a summary 
of the results for Steps 1 through 3, and Table 4 is a summary of Step 4 results. 

Over 200 analytes were evaluated; only one analyte remained after Step 4 of the screening 
process. All SVOCs were eliminated in Step 1 due to no detections. Nitrate, and the majority of the 
metals, pesticides, radionuclides, and VOCs were eliminated in Step 2 since they are within the 
background range. The remainder of the pesticides were eliminated in Step 3. 

The only remaining analytes after Step 3 were hexavalent Cr, Cd, selenium, carbon-14 (C- 
14), lead-210 (Pb-210), Sr-90, tritium, 2-butanone, chloroform, methylene chloride, toluene, and 
xylene. These analytes, with the exception of hexavalent Cr, were eliminated in Step 4 based on 
their natural attenuation rates and low concentrations (Table 4). 

Hexavalent Chromium a n d  Designated-Level Modeling Results 

Hexavalent Cr was retained for further DL evaluation since the overburden data exceeded the 
historical background values for the LEHR site. The maximum hexavalent Cr concentration detected 
in the overburden soil was 0.34 mgkg. All of the overburden concentrations were significantly 
below the lowest hexavalent Cr RBAS value of 3.8 mgkg for the LEHR site. 

During previous investigations, hexavalent Cr has been detected at the LEHR site in 
concentrations that exceed the background value, 0.054 mg/kg3. For example, hexavalent Cr 

The background value is very low and slightly above the analytical laboratory's detection limit. 
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concentrations exceeded two times background (0.108 mgkg) in 17 of the 20 dog pens sampled 
during Phase C of the WDP investigation (WA, 1998). 

DL modeling was previously completed at the Eastern Dog Pens (EDP) area in February 
2000 to determine if contaminants such as hexavalent Cr have the potential to impact ground water 
(WA, 2000a). The results of the EDP DL modeling were used to evaluate whether the overburden 
stockpile would have the potential to impact ground water if reused as backfill in the WDP area. The 
WDP and EDP areas have similar lithologies based on their proximity and data from historical 
investigations. 

The results of the EDP DL modeling indicate that a soil concentration of hexavalent Cr could 
be as much as 2.56 mglkg distributed between 0 and 2 ft bgs before it results in ground water impact 
above the background level of 20 micrograms per liter at the up-gradient ground water well UCD1- 
18. All of the overburden sample concentrations for hexavalent Cr are below 2.56 mgkg. 
Therefore, reuse of the overburden in the WDP area should not impact ground water based on the DL 
modeling results and since the overburden soil will be placed at shallow depths between zero and two 
feet below ground surface. 

RESOURCE CONSERVATION AND RECOVERY ACT WASTE SCREENING 

To satisfy Objective No. 3, WA evaluated the overburden to determine whether it was a 
potential listed or characteristic hazardous waste. 

There are no documented releases of listed hazardous waste that has affected the overburden soil. 
Therefore, the overburden soil is not considered aJisted hazardous waste. 

For the characteristic hazardous waste comparison, all sample results were compared to state 
and federal hazardous waste standards for their toxicity leaching potential. Based on the initial 
screening, the total concentrations of Ni and Cr in samples collected from all three stockpiles were 
above 20 times the allowable RCRA TCLP concentration or 10 times the California STLC. This is a 
standard technique used to determine whether a waste matrix could potentially exceed the leachable 
limit based on the total value and the dilution factor for each test method. Based on this screening, 
the sample locations for each of the maximum detections of Ni and Cr were targeted for resampling 
and analysis by the TCLP and California Waste Extraction Test (WET). Subsequently, samples 
CWDTC109, CWDTC113, CWDTC104 and CWDTClO5 (the field duplicate of CWDTClO4) were 
collected and analyzed accordingly. 

All of the total, TCLP, and STLC analytical results were below the federal and state 
regulatory levels for characteristic hazardous waste. Based on the waste screening results, the 
overburden can be classified as non-hazardous material and RCRA and California Land Disposal 
Restrictions are not applicable. 
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FINDINGS, CONCLUSIONS AND RECOMMENDATIONS FOR OVERBURDEN 
SOIL 

Objective No. I-Risk Evaluation 

Finding-The initial risk screening determined that none of the COCs were above the background or 
RBAS values except for Cd and Th-228. Further evaluation of Cd was completed which included 
calculating an area-specific RBAS. The overburden Cd sample concentrations were less than the 
area-specific RBAS. Accounting for natural decay, the overburden data are below the historical 
background concentration for Th-228. The individual COCs were within the CERCLA range of 
USEPA's Superfund acceptable risk limits for carcinogens and non-carcinogens. 

Conclusion-Reuse of the overburden soil as on-site backfill does not pose unacceptable health risks 
compared to the USEPA Superfund risk limits. The cumulative risk of reusing this overburden soil 
at the LEHR site is acceptable. 

Recommendation-Based on the risk screening, the overburden soil can be reused on site with no 
risk limitations. 

Objective No. 2-Ground Water Impact Evaluation 

Finding-No analytes remained after Step 4 of the DL analysis except for hexavalent Cr. 
Applicable DL modeling for the LEHR site was completed in February 2000 and determined that up 
to 2.56 mglkg of hexavalent Cr could be present in the soil without causing impacts to ground water 
above background. The maximum hexavalent Cr concentration in the overburden is 0.34 mgkg. 

Conclusion-Reuse of the overburden soil as on-site backfill will not impact ground water. No 
analytes are DL COCs. The overburden hexavalent Cr concentrations are below the value calculated 
in the subsequent DL modeling and should not negatively impact ground water. All of the 
overburden soil could be used as backfill in the LEHR WDP area at a depth of zero to two feet bgs 
without impacting ground water. 

Recommendation-There are no DL-based reuse limitations for the overburden soil. Based on the 
DL screening, the overburden soil can be reused on site without any limitations other than those 
discussed in this letter as to depth and location. 

Objective No. 3- Resource Conservation and Recovery Act Waste Classijkation 

Finding-There are no documented releases of listed hazardous waste that has affected the 
overburden soil. All total, TCLP, and STLC results from Stockpiles LEHR0651, LEHR0652 and 
LEHR0653 were below the federal and state regulatory levels for characteristic hazardous waste. 

Conclusion-RCRA-hazardous constituents are not present in the overburden soil. The overburden 
stockpiles can be classified as non-hazardous material. None of the overburden should be considered 
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hazardous under state or federal statutes. The RCRA and California Land Disposal Restrictions are 
not applicable since the material is not a hazardous waste. 

Recommendation-The overburden soil can be reused on site with no hazardous waste limitations. 
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CLOSING 

In summary, the evaluation determined that the overburden material can be reused as backfill in the 
WDP without significant environmental impacts. 

Sincerely, 
Weiss Associates 

Robert 0. Devany 
Project Manager 
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Table 1 .  Evaluation Summary-LEHR065 1 , 0 6 5 2 ,  0653 Stockpiles 

I 
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I 
of Samples Detections Above Reporting ~irnits' ~etections' with Comparison RBAs~ Detection Below below Comparison 

Reporting ~ i r n i t ~  Background with ~ k ~ d . ~  Lowest R B A s ~  Lowest with Site 
RBAs' Specific 

i Target Levels 
Radionuclides PCik PCUg PCi& P Cvg P C a  

Actinium-228 
1 

Americium-24 I 

I Bismuth-2 1 2K 
I 
I Bismuth-2 1 4 ~  

I 
Carbon- 14 

Cesium- 137 

Cobalt-60 

Lead-2 10 

Lead-2 12 

Lead-2 1 4L 

Plutonium-24 1 

Potassium-40 

Radium-223 

Radium-226 

Radium-228 

S trontium-90 

Thallium-208 

Thorium-228 

Thorium-230 

Thorium-232 

Thorium-234 

Tritium 

Pass 

Pass 

Fail 

Fail 

Fail 

Pass 

Fail 

Fail 

Pass 

Fail 

Fail 

Pass 

Pass 

Pass 

Pass 

Fail 

Pass 

pass0 

Pass 

Pass 

Fail 

Fail 

Pass 

Pass 

ND 

ND 

Fail (Q) 

Fail (Q) 

ND 

Fail (Q) 

Fail 

pass (Q) 

ND 

Pass 

Pass 

Fail 

Pass 

Pass 

Fail 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

2.77 Pass Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

0.652 Fail Pass 

Pass 

Pass 

Pass 

Pass 
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Table 1. Evaluation Summary-LEHR065 1,0652,0653 Stockpiles (continued) 

constituentA Total Number Number of Range of Min. and Max. of ~ k ~ d . ~  Comparison Statistical Maximum R M E ~  RME Overall PRG' Lowest 
of Samples Detections Above Reporting ~imits '  ~etections' with Comparison R B A S ~  Detection Below below Comparison 

Reporting ~ i m i t ~  Background with ~ k ~ d . ~  Lowest R B A S ~  Lowest with Site 
RBAS' Specific 

Target Levels 

9 0.00704-0.0374 0.362-0.508 0.559 Pass 

9 0.00698-0.0229 0.0 152-0.0298 0.038 Pass 

9 0.00606-0.036 1 0.365-0.469 0.565 Pass 

~ -- 

Pass 1 8Q 

Pass 0.16 

Pass 18 

PesticidesIPCBsl 
Herbicides 

2,4,5-TP 2 1 2.2 9.5 NI A 

Alpha-Chlordane 13 9 1-3.44 6.2-102 Nl A 

Gamma-Chlordane 13 9 1-3.44 7.4-1 12 NIA 

Heptachlor 9 3 1.4-34.4 3.1-9.2 NIA 

Heptachlor Epoxide 9 0 0.7 1-34.4 0.4 1-0.47 NI A 

NE 

800 Pass 

8 10 Pass 

169.9 Pass 

0.57 Pass 

6 10,000 

Pass 1,600~ 

Pass 1,600~ 

Pass 110 

Pass 5 3 

Metals m d h  mg/kg mg/kg mg/kg mg/kg 

Antimony 10 5 0.24-0.53 0.27-1.6 1.4 Fail Pass (Q) 0.3 Fail 1.6 Fail Fail 3 ls 

Arsenic 9 9 0.39-0.86 6.7-7.8 8.14 Pass Pass 22T 

Barium 9 9 0.024-0.054 147-166 21 1 Pass Pass 5,400 

Beryllium 9 9 0.01 3-0.028 0.35-0.4 0.564 Pass Pass 150 

cadmiumU 17 7 0.1 1-0.25 0.21-0.81 0.5 1 Fail Fail (Q) 13.7 passu 0.63 passU Pass 9 

Chromium 12 2 0.067-0.15 129- 162 199 Pass Pass 2 lov 

Cobalt 9 9 0.079-0.18 20.6-23.9 3 1 Pass Pass 4,700 

Copper 9 9 0.071-0.16 3 1.2-37.1 48.8 Pass Pass 2,900 

Iron 9 9 0.24-0.54 30,800-34,600 44,000 Pass Pass 23,000 

Lead 9 9 0.15-0.32 7-10.8 9.5 Fail Pass Pass 400 

Manganese 9 2 0.033-0.073 531-614 750 Pass Pass 1,800 

Mercury 9 9 0.015-0.035 0.51-1.6 3.94 Pass Pass 6.lw 
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Table 1. Evaluation Summary-LEHRO65 1,0652, 0653 Stockpiles (continued) . . 

constituentA Total Number Number of Range of Min. and Max. of ~ k ~ d . ~  comparison Statistical Lowest R M E ~  RME Overall PRG' Maximum 
of Samples Detections Above Reporting ~imits'  ~etections' with Comparison R B A S ~  Detection Below below Comparison 

Reporting ~ i m i t *  Background with ~ k ~ d . ~  Lowest R B A S ~  Lowest with Site 
RBAS' Specific 

Target Levels 

Nickel 0.1 1-0.24 249-277 334 Pass Pass 150 

Selenium 9 2 0.23-0.54 1-2.9 1.2 Fail Fail (Q> 5 8 Pass Pass 390 

Silver 9 9 0.18-0.23 0.22-0.39 0.55 Pass Pass 390 

Vanadium 9 9 0.064-0.15 51.9-58.5 66.8 Pass Pass 550 

Zinc 9 9 0.25-0.56 62.8-78.5 72.4 Fail Fail 3400 Pass Pass 23.000 

v o c s  Irg/kg Irg/kg I r a g  mg/k  Irg/kg 

2-Butanone 9 4 9.7- 1 1.2 10.3-43.4 N/ A 12000 Pass Pass 7,300,000 

Chloroform 9 

Ethylbenzene 9 

Methylene Chloride 9 

721.9 Pass 

10,000 Pass 

131.6 Pass 

Pass 240 

Pass 230,000 

Pass 8,900 

Toluene 9 6 4.9-1 1.2 2.2-175 NI A 19,000 Pass Pass 520,000 

Xylenes (Total) 9 0 4.9- 1 1.2 0.8-3.6 NI A 700,000 Pass Pass 2 10,000 

General Chemistry mg/kg mg/k m d k  mg/kg m a g  

Formaldehyde 2 2 0.153-0.157 0.50 1-0.65 N/ A Fail 1.7 Pass Pass 9,200 

Hexavalent 9 9 0.03-0.0448 0.0824-0.343 0.054 Fail Fail (Q> 3.8 Pass Pass 0.2 
Chromium 

Nitrate 9 9 0.13-0.146 10.1-36.2 36 Fail Fail 3 6 Fail 36.2 Fail Fail NE 

Notes 
A All constituents with concentrations/activities greater than zero. 
B Number of Detections Above Reporting Limit represents the number of samples greater than the "detection limit" for VOCS, SVOCs, pesticidesIPCBs, and herbicides; the "instrument detection limit" for metals; the "maximum detectable limit" for general chemistry; 
and the minimum detectable activities for radionuclides; SVOCs were not detected. 
C Including samples above and below the reporting limit. 
D Background concentrations are for samples collected from zero to four feet below ground surface. 
E Using Wilcoxon Rank Sum (WRS) test with previously approved parameters; "Pass" indicates sample distribution statistically does not exceed the background distribution; "Q" indicates result is qualified due to insufficient data for WRS test based on Noether 
calculation. 
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Table 1. Evaluation Summary-LEHR065 1, 0652,0653 Stockpiles (continued) 

Lowest RBAS from "Draft Final Determination of Risk-Based Action Standards for DOE Areas" (Weiss Associates, 1997). 

"Pass" indicates maximum concentration is lower than lowest RBAS. 

RME = reasonable maximum exposure concentration, defined as the 95% upper confidence level on the mean for COCs with > l o  detections above the reporting limit. For samples with less than 10 detections above the reporting limit, the maximum concentration was 
selected as the RME. 

"Pass" indicates the RME concentration is lower than lowest RBAS (RME is compared with lowest RBAS for all constituents). 
J USEPA Region IX Preliminary Remediation Goals, November 2000, at 10-6 risk for residential scenario; California Modified PRGs lor cadmiurn, hexavalent chromium and nickel; PRGs for radionuclides derived from R1SKCALC-t Computer Software based on Risk 

Assessment Guidance for Superfund Human Health Evaluation Manual, Part B, with its Default Scenario Values and the 1997 Health Effects Assessment Summary Table. 

Has a half-life of approximately one hour. 

Daughter products of radium-226 with half lives of less than one day. 

PRG for cesium-137 and decay daughters. 

PRG for lead-2 10 and decay daughters. 

O The laboratory counting errors for this constituent of concern were significant (i.e., an average of 33% of the reported result). Accounting for the laboratory counting errors, the overburden data is below the historical background concentration for thorium-228 
(Th-228). Additionally, the maximum reported Th-228 concentration of 0.65 pCi1g was for a sample collected in August 1998. Since 'Fh-228 has a half-life of 1.9 years, at least one half-life period has passed since the sample was collected. Therefore, Th-228 has 
decayed to less than 0.33 pCi1g and is below the LEHR site background concentration of 0.63 pCi/g. 

PRG for Th-228 and decay daughters. 

PRG for uranium-234 only. 

PRG for total chlordane. 

PRG for antimony and compounds. 

PRG for arsenic (non-cancer endpoint). 
U Re-analyzed samples were averaged with the initial analyses. On April 10,2001, the Remedial Project Managers verbally approved Weiss Associates' request to calculate an area-specific cadmium RBAS for evaluating the risks for reusing the overburden soil in the 
LEHR Western Dog Pens area. The area-specific RBAS result is 13.7 mglkg. The cadmium RME value of 0.63 mglkg and the maximum value of 0.81 m g k g  for the overburden soil are well below the area-specific cadmium RBAS. 

PRG for total chromium. 

PRG for methyl mercury. 

Additional Abbreviations 
Bkgd. 
Max. 
m g k  
Min. 
NIA 
ND 
NE 
No. 
PCBs 
pCi/g 
PRG 
RBAS 
svoc 
Th-228 
VOC 
vg/kg 

Background 
Maximum 
milligrams per kilogram 
Minimum 
Not Applicable 
No data 
Not Established 
Number 
Polychlorinated biphenyls 
picocuries per gram 
Preliminary Remediation Goals 
Risk-Based Action Standard 
Semi-volatile Organic Compound 
thorium-228 
Volatile Organic Compound 
micrograms per kilogram 
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Table 2. Risk Screening Evaluation for Southwest Trenches Overburden Stockpiles LEHR 065 1,0652,0653 

Number of Non-Carc. 
Number Of Samplw > Number of Background Maximum Carc. Seen. 1 Carc. Scen. 2 Care Seen. 3 Nnn-Carc. Scen. Non-Carc. Scen. Nan-Cnrc. Scen. Carc. RMEJ RblE/ 
Samples Detection Detections > Concenlntion Detected Cm. RBAS Cm. RBAS Scenario Can. RBAS Scen~o  NonCarc. RBAS Non-Cart. RBAS NonCx. RBAS RME/RBAS RMEmBAS RMEmBAS 1 RMEmBAS 2 RMWRBAS 3 RMEiRBAS Residential Residential 

Condtuent Units Analyred ~imit' Background (<4 l t  bgs) Conccnlntion 95% UCL RME' Scenario 1 2 3 Scenario l Scenario 2 Scenario 3 Ratio Ratio Rntio Ratio Ratio Ratio PRC Ratio PRG Ratio 

General 
Chromium. Hexavalent mgikg 9 7 9 0.0540 0.343 d a  0.343 105.00 120,000.00 23.000.00 8.500.0 3.8 740.0 0.00 0.00 0.00 0.00 0.09 0.00 1.72 d a  

Chromium 12 12 0 199 162 

Selenium " m g  9 8 4 1.20 2.90 d a  2.90 d a  d a  I I / ~  8.500.0 58.0 100,000.0 d a  d a  d a  0.00 0.05 0.00 d a  0.01 

Silver mglkg 9 0 0 0.550 d a  d a  d a  d a  d a  nla 8.500.0 3.8 100,000.0 0.00 0.00 0.00 0.00 0.00 0.00 nla 0.00 
Zinc wM 9 9 2 72.4 78.5 d a  78.5 d a  n/a d a  5 10,000.0 3,400.0 150.000.0 d a  d a  d a  0.00 0.02 0.00 d a  0.00 

PesticidedPCBs 
4.4'-DDD ug/kg 9 0 0 0.00 d a  d a  d a  7.900.00 9.400.00 70.000.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
4.4'-DDE U@g 9 0 0 0.00 d a  d a  d a  5,600.00 9,000.00 61,000.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
4.4'-DDT uW% 9 0 0 0.00 d a  d a  d a  5.600.00 30.000.00 23.000.000.00 d a  d a  n/a 0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
alpha-BHC ufll2 9 0 0 0.00 d a  d a  d a  300.00 7.50 8,400.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
alphaChlordane ugikg 13 9 0 0.00 102 d a  102 1.500.00 800.00 5,900.00 d a  d a  d a  0.07 0.13 0.02 d a  d a  d a  0.06 d a  
Chlordane ue/kg 0.00 d a  d a  d a  1.500.00 780.00 5,900.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
delta-BHC Ug/kg 9 0 0 0.00 d a  d a  d a  300.00 13.00 210.M) n/a d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0. 00 d a  
Dieldrin u E k  9 0 0 0.00 d a  d a  d a  120.00 15.00 4,100,000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
Endosulfan I U @ %  9 0 0 0.00 d a  d a  d a  d a  d a  n/a 4.100,000.0 29.000.0 100.000,000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Endosulfan Sulfate u f l g  9 0 0 0.00 d a  d a  d a  d a  d a  d n  4.100.000.0 26.000.0 100,000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  d a  
gamma-BHC u f l g  9 0 0 0.00 d a  d a  d a  1,500.00 30.00 35.000.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
gamma-Chlordane u & 3  13 9 0 0.00 112 d a  112 1.500.00 810.00 6,400.00 d a  d a  d a  0.07 0.14 0.02 d a  d a  d a  0.07 d a  
Heptachlor u&g 9 3 0 0.00 9.20 d a  9.20 420.00 170.00 14,000.000.00 d a  d a  d a  0.02 0.05 0.00 nla d a  d a  0.08 d a  
Heptachlor Epoxide ug/kg 9 0 0 0.00 0.470 d a  0.470 210.00 0.57 1.800.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.01 d a  
Methoxychlor upnc.5 9 0 0 0.00 d a  d a  d a  d a  d a  IL'~ 3.400.000.0 100,000.0 100.000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
PCB-1260 (Aroclor) u g h  9 0 0 0.00 d a  d a  d a  250.00 4,900.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  120.000.00 

Radionuclides 
Amcnctum-241 
Carbon-14 
Cestum-137 
Cobalt-60 
Lead-210 
Pluton~um-241 
Radium-226 
Strontium-90 
Thorium-228 
Thorium-232 
Thorium-234 
Tritium 
Uranium-235 

d a  0.00739 17.00 0.09 16,000.00 n/a d a  d a  0.00 0.08 0.00 d a  nla nla 0.00 
d a  0.809 4.200.00 9,500.00 7.000.00 d a  d a  d a  0.00 0.00 0.00 da  n/a d a  0.00 

0.0235 0.0235 0.10 200,000.00 25,000.00 d a  d a  d a  Notel 0.00 0.00 n!a d a  d a  1.18 
0.00876 0.00876 0.02 32.000.00 5.800.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 2.04 

2.77 2.77 9.60 40.00 40.00 d a  n/a d a  0.29 0.07 0.07 d a  d a  d a  3.56 

d a  
d a  
d a  
d a  
d a  
d a  

Note 4 
d a  

Note 4 
Note 4 

d a  

s v o c s  - 
Acenaphthene '@kg 9 0 0 0.00 d a  d a  d a  d a  d a  d n  41.000.000.0 250.000.0 100,000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Anthracene ug/kg 9 0 0 0.00 d a  d a  d a  d a  d a  d n  200.000.000.0 1,400,000.0 100,000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Benzo(a)anthraccnc u d h  9 0 0 0.00 d a  d a  d a  22.00.00 1.200.00 30.000.000.00 da  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
Benzo(a)pyrene 9 0 0 0.00 d a  d a  d a  260.00 240.00 1.300.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
Benzo(b)fluormthzne %/kg 9 0 0 0.00 d a  d a  d a  2.600.00 3,300.00 12.000.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
Benzo(g,h.i)perylene u%kg 9 0 0 0.00 d a  d a  d a  d a  d a  d n  20.000.000.0 9.100.000.0 100,000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  d a  
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Table 2. Risk Screening Evaluation for Southwest Trenches Overburden Stockpiles LEHR 0651,0652,0653 (continued) 

Number of Non-Carc. 
Number Of Smmples > Number of Background Maximum CPTC. Seen. 1 Care. Seen. 2 Care. Scen. 3 Non-Carc. Scen. Non-Carc. Scen. Non-Carc Scen. Carc. RMEJ RME/ 

Samples Dc"ction Detections > Concenlntion Detected Carc. RBAS Cm. RBAS Scenario Carc. RBAS Scenario Non-Carc. RBAS Non-Cart. RBAS NonCw. RBAS RME/RBAS RMWRBAS RME/RBAS I RMWRBAS 2 RMEIRBAS 3 RMWRBAS Residentpal Reridentiol 
Constituent Uniu Analyled ~ i m i t  Background (<4 ft bgs) Concenuation 95% UCL RME' Scenario 1 2 3 Scenario l Scenario 2 Scenario 3 RaUo Ratio Ratio Ratio Ratio Ratio PRC Ratio PRC Ratio 

Benzo(k)fluoranthene uKk3 9 0 0 0.00 d a  d a  27.000.00 130.000.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  d a  26,000.00 

Bis(2-Ethylhexy1)phthalate ugntg 9 0 0 0.00 d a  d a  d a  136.000.00 7,700.00 8.600.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
Carbazole 4% 9 0 0 0.00 d a  d a  2.200.00 100,000,000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  d a  95,000.00 
Chrysene 4% 9 0 0 0.00 d a  d a  20.000.00 100.000.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  d a  26 1,000.00 
Dibenzo(a,h)anthracenc ugntg 9 0 0 0.00 d a  d a  d a  260.00 540.00 260.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
Dibenzofuran u f l g  9 0 0 0.00 d a  d a  d a  d a  d a  14.000.0 100,000,000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 d a  2.700.000.0 
Diethyl Phthalate u f l g  9 0 0 0.00 d a  d a  d a  d a  d a  d a  550,000,000.0 220.000.0 100.000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Di-n-Butylphthalate ug/kg 9 0 0 0.00 d a  d a  d a  d a  d a  d a  68,000,000.0 890,000.0 3.300.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Di-n-Octylphthalate u & 3  9 0 0 0.00 d n  d a  d a  d a  d a  d a  14,000,000.0 28.000.000.0 4,900,000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Ruoranthene ug/k 9 0 0 0.00 d a  d a  d a  d a  d a  n h  27,000,000.0 1.800.000.0 100.000,OOO.O 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Fluorene U@P 9 0 0 0.00 d a  d a  d a  d a  d a  d a  27,000,000.0 170,000.0 100.000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Indeno(l,2,3d)pyrene ugntg 9 0 0 0.00 d a  d a  d a  2.600.00 4.900.00 4.600.000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
Naphthalene ugh! 9 0 0 0.00 d a  d a  d a  d a  d a  nla 27,000.000.0 39,000.0 100.000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 
Pentachlorophenol ug/kg 9 0 0 0.00 d a  d a  d a  16,000.00 13,000.00 100.000,000.00 d a  d a  d a  0.00 0.00 0.00 0.00 0.00 0.00 0.00 d a  
Phenanthrcne u f l g  9 0 0 0.00 d a  d a  d a  d a  d a  d a  20,000,000.0 1,200.000.0 100.000.000.0 0.00 0.00 0.00 0.00 0.00 0.00 d a  d a  
Pyrene uglkg 9 0 0 0.00 d a  d a  d a  d a  d a  d a  20.000.000.0 490.000.0 100.000,OOO.O 0.00 0.00 0.00 0.00 0.00 0.00 d a  0.00 

-- 

2-Butmone 
Acetone 
Benzene 
Carbon Tetrachloride 
EthylBenzene 
Methylene Chloride 
Styrene 
Toluene 
Xylenes (Total) 

nla 
d a  
d a  
da 
nla 
R/a 
da 
d a  
d a  

SUM OF RMWRBAS RATIO: 0.94 153 0.11 0.01 0.41 0.25 9.68 0.10 

For radionuclides, this value identifies the number of samples that exceeded the minimum detectable activity. 

' RME is the reasonable maximum exposure. The 95% UCL on the mean was used when available If a 95% UCL was not available. the maximum detected concentration was used. 

' Six of the constituents of concern (COCs) have log normally distributed background data sets and are therefore assumed to have log-normal confmtion data sets: barium. chromium. copper, manganese. zinc. and thorium-232 

The RBAS for this COC was less than the background value. Per the work plan. a background comparison was conducted. 
The COC data set was determined to mirror the background data set. Therefore, the COC war not considered 
a contributor to excess risk from the site, and a RMWRBAS ratio was not calculated for inclusion in the cumulative summation. The COC was removed from further risk screening. 

A revised RBAS for Scenario 2 was calculated for cadmium with the approval of the Remedial Project Managers based on the area-specific lithology. 

Abbreviations 

Cam. carcinogenic 
COC constiluent of concern 
pg/kg microgram per kilogram 
mglkg milligram per kilogram 
d a  not applicable 
pCiigram picocuries per gram 
RBAS Risk-Based Action Standards 
RME reasonable maximum exposure 
Seen. Scenario 
svocs semi-volatile organic compounds 
UCL upper confidence level 
VOCs volatile organic compounds 
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Table 3. Steps 1,2, and 3-Designated-Level Data Evaluation for Southwest Trenches Overburden Stockpiles LEHR065 1,0652, and 0653 

STEP 1 STEP 2 STEP 3 

Number of % of Detections Is Max Conc. > Is the & less than 

Number of Number of Background or Detections above above ISXBKG AND % Partitioning 1 0 m u g  (organics) Does the Analyte Fail 
Samples Samples w/ Detection Limit Background Max. Detected Background or Detected above Coefficient (b) OR less than 1,000 Half-Life k the Half-Life the & OR Half-Life 

Constituent Units Analyzed Detections Concentration (') Detection Limit Concentration DL BKG>S%? (mug) (') m u g  (inorganics) (Years) (3) greater than 1 year? Test? 
General Chemistry 
Chromium, Hexavalent mgikg 9 9 0.054 9 0.343 100.0% YES 1.90E+01 YES NIA YES 
Nitrate mgikg 9 9 36.000 1 36.200 11.1% NO 

Antimony 
Arsenic 

' Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 

7.50E+01 YES 

3.00E+02 YES 

NIA 

YES 

YES 

Pesticides/PCBs 
4,4'-DDD ugkg 9 0 0.0% NO 
4,4'-DDE ugikg 9 0 0.0% NO 
4,4'-DDT ugikg 9 0 0.0% NO 
Aldrin ugikg 9 0 0.0% NO 
Alpha-BHC u g k  9 0 0.0% NO 
Alpha-Chlordane ugikg 10 10 10 102.000 100.0% YES 
Arochlor-1016 ugikg 9 0 0.0% NO 
Arochlor- 122 1 ugikg 9 0 0.0% NO 
Arochlor- 1232 u d k  9 0 0.0% NO 
Arochlor- 1242 ugikg 9 0 0.0% NO 
Arochlor- 1248 ugn<g 9 0 0.0% NO 
Arochlor- 1254 ugikg 9 0 0.0% NO 
Arochlor- 1260 ug/kg 9 0 0.0% NO 
Beta-BHC ugfl<g 9 0 0.0% NO 
Delta-BHC ~gf l<g  9 0 0.0% NO 
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Table 3. Steps 1, 2, and 3-Designated-Level Data Evaluation for Southwest Trenches Overburden Stockpiles LEHR0651, 0652, and 0653 (continued) 

STEP 1 STEP 2 STEP 3 

Number of % of Detections Is Max Conc. > Is the Kd less than 
Number of Number of Background or Detections above above 1.5xBKG AND % 10 m u g  (organics) Does the Analyte Fail 
Samples Samples w/ Detection Limit Background1 Max. Detected Background or Detected above Coefficient (%) OR less than 1,000 Half-Lift k the Half-Life the & OR Half-Life 

Constituent Units Analyzed Detections Concentration (') Detection Limit Concentration DL BKG>5%? (mug) ( 2 )  mUg (inorganics) (Years) ") greater than 1 year? Test? 

Dieldrin ug/kg 9 0 0.0% NO 
Endosulfan I ug/kg 9 0 0.0% NO 
Endosulfan I1 9 0 0.0% NO 
Endosulfan Sulfate ug/kg 9 0 0.0% NO 
Endrin ug/kg 9 0 0.0% NO 
Endrin Aldehyde W#g 9 0 0.0% NO 
Endrin Ketone ug/kg 9 0 0.0% NO 
gamma-BHC (Lindane) ug/kg 9 0 0.0% NO 
gamma-Chlordane ug/kg 10 10 1.400 10 1 12.000 100.0% YES 
Heptachlor ug/kg 10 4 1.400 4 9.200 40.0% YES 
Heptachlor Epoxide W k  9 3 0.71 0 3 0.470 33.3% NO 
Methoxychlor u f l g  9 0 0.0% NO 
Toxaphene ug/kg 9 0 0.0% NO 

Radionuclides (6) 
Actinium-228 
Americium-241 
Bismuth-212 
Bismuth-214 
Carbon- 14 
Cesium- 137 
Cobalt-60 
Lead-210 
Lead-2 12 
Lead-2 14 
Plutonium-24 1 
Potassium-40 
Radium-223 
Radium-226 
Radium-228 
S trontium-90 
Thallium-208 
Thorium-228 
Thorium-230 
Thorium-232 
Thorium-234 
Tritium 
Uranium-2331234 
Uranium-235 
Uranium-238 

NO 
NO 
NO 
NO 
YES 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
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8.00E-01 YES 

9.00E+02 YES 

3.50E+01 YES 

9.90E+00 YES 

5.73E+03 YES 

2.23E+0 1 YES 

2.91E+01 YES 

YES 

YES 

YES 

1.23E+01 YES YES 
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Table 3. Steps 1, 2, and 3-Designated-Level Data Evaluation for Southwest Trenches Overburden Stockpiles LEHR0651,0652, and 0653 (continued) 

STEP 1 STEP 2 STEP 3 

Number of % of Detections Is Max Conc. > Is the K, less than 
Number of Number of Background or Detections above above ISXBKG AND % partitioning 10 m ~ ~ g  (organics) Does the Analyte Fail 

Samples Samples wl Detection Limit Background Max. Detected Background or Detected above Coefficient (h) OR less than 1,000 Half-Life Is the Half-Life the K, OR Half-Life 
Constituent Units Analyzed Detections Concentration (') Detection Limit Concentration DL BKG>5%? (mug) (') m u g  (inorganics) (Years) (3) greater than 1 year? Test? 

s v o c s  
None 

VOCs - 
9 4 2-Butanone @kg 9.700 4 43.400 44.4% YES 3.80E-03 YES NIA YES 

Chloroform ugfl<g 9 6 1.100 6 1.700 66.7% YES 8.00E-02 YES NIA YES 
Ethylbenzene 9 2 1.100 2 1.000 22.2% NO 

- Methylene Chloride ugfl<g 9 6 1.100 6 6.050 66.7% YES 2.40E-02 YES NIA YES 
Toluene ugfl<g 9 7 1.100 7 175.000 77.8% YES 3.60E-01 YES NIA YES 
Xylene ugfl<g 9 4 1.100 4 3.600 44.4% YES 7.3OE-01 YES NIA YES 

Notes 

") Background values for data from less than four feet below ground surface (ft bgs) were used because the majority of the confirmation samples were collected at this depth. 
For SVOCs, VOCs, pesticides, and any other constituents without a background value, the lowest reportable detection limit was used for background concentration (in italics). 

(') K, values are based on the lowest reasonable value observed in literature and site-specific vadose zone modeling data that relate Kd to the time-to-peak in ground water. 
Examples of references used for Kd values: "Soil Screening Guidance for Radionuclides: Technical Background Document," USEPA, EP.US40-R-00-006, Qctober 2000; and 
USEPA'S Superfund Chemical Data Matrix (SCDM) database downloaded from the USEPA web page (http:\\www.epa.gov). 

'3' Half-life values obtained from "Handbook of Environmental Degradation Rates" by Howard, Boethling, Jarvis, Meylan, and Michalenko 1991 and the USEPA SCDM database. Criteria is based on site-specific 
information regarding time of last waste burial and process knowledge regarding levels of radionuclide activity used at LEHR for research. 

(4) A constituent is considered a designated-level (DL) constituent of cqncern (COC) if it is organic and its % is less than 10 m u g  (pesticideslSVOCsNOCs), or it is inorganic 
and its Kd is less than 1,000 m u g  (metals, minerals, and radionuclides), or if it is a radionuclide and its half-life is greater than one year. 

(') Metals list does not include: aluminum, calcium, magnesium, potassium, or sodium results. No background data were available for these elements. 

'6) Gross alpha and non-volatile beta results are not included in this table. These parameters were analyzed as indicators for alpha and beta emitting radionuclides. 

Abbreviations 
BKG 
Conc. 
DDD 
DDE 
DDT 
Max. 

"'gfl<g 
m u g  
PCBs 
pCi1g 
svoc 
ugfl<g 
VOC 

background 
concentration 
dichlordiphenyl dichlor 
dichlordiphenyl ethylene 
dichlordiphenyl trichlor 
maximum 
milligrams/kilograrn 
milliliters per gram 
polychlorinated biphenyl 
picocuries per gram 
semi-volatile organic compound 
micrograms per kilogram 
volatile organic compound 
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Table 4. Step &Designated-Level Data Evaluation for Southwest Trenches Overburden Stockpiles. LEHR065 1, 0652, and 0653 

Background/ Number of Partitioning Surrogate DL Is Constituent a 
Detection Limit Detections above Max. Detected % Detected above Coefficient Half-Life (mglkg or Designated Level 

Constituent Units Concentration "' BackgroundIDL Concentration BackgroundIDL (m (mug) (2' (Years) pCilg) (4' COC? (') Explanation 

General Chemistry 

Chromium. Hexavalent mglkg 

Metals 
. Cadmium m f l g  

Selenium mg/kg 

Pesticides/IJCBs 
None 
Radionuclides 
Carbon- 14 P'% 
Lead-210 ~ C i k  
Strontium-90 PCY~ 
Tritium pc ik  

No primary or secondary MCLs. The results of the EDP DL modeling indicate that a 
soil concentration of hexavalent chromium could be as much as 2.56 mglkg distributed 
between 0 and 2 ft bgs before it results in ground water impact above the background 

NIA 2.56 mgkg 
level of 20 ugL at the up-gradient ground water well UCDI-18. All of the overburden 

100.0% 1.90E+01 sample concentrations for hexavalent chromium are below 2.56 mgkg. Therefore, 
reuse of the overburden in the WDP area should not impact ground water based on the 
DL modeling results and since the overburden soil will be placed at shallow depths 
between zero and two feet bgs. 

47.1% 7.50E+01 NIA Not Avail. 
44.4% 3.00E+02 NIA Not Avail. 

33.3% 8.00E-01 5.73E+03 Not Avail. 
8.3% 9.00E+02 2.23E+Ol Not Avail. 

53.8% 3.50E+OI 2.91E+OI 1.72E+15 
66.7% 9.90E+00 1.23E+Ol Not Avail. 

NO Max. < 2 x BKG 
NO Max. < 2.5 x BKG 

NO Primary MCL = 2.000. Drinking Water PRG = 46 pCi/L 
NO No primary or secondary MCLs. Drinking Water PRG = 0.047 pCi/L 
NO Maximum concentration well below surrogate DL. 
NO Max. < 2.5 x BKG; Primary MCL = 20,000 PC*, Drinking Water PRG = 670 p C i  

s v o c s  
None 
VOCs - 
2-Butanone ug/kg 9.700 4 43.4000 44.4% 3.80E-03 NIA Not Avail. NO Low concentration and biodegradable; no primary or secondary MCLs. 
Chloroform ugkg 1.100 6 1.7000 66.7% 8.00E-02 NIA Not Avail. NO Low concentration; primary MCL = 100 pgL 
Methylene Chloride ugkg 1.100 6 6.0500 66.7% 2.40E-02 NIA Not Avail. NO Low concentration; MCL = 5 p& 
Toluene ugkg 1.100 7 175.0000 77.8% 3.60E-01 NIA Not Avail. NO Low concentration and biodegradable; primary MCL = 150 pgL 
Xylene u@g 1.1000 4 .  3.6000 44.4% 7.30E-01 NI A Not Avail. NO Low concentration and biodegradable; primary MCL = 1.750 pgL 

Notes 

"' Background values for data from less than 4 feet below ground surface (ft bgs) were used because the overburden was excavated from this depth. 
For SVOCs. VOCs, pesticides, and any other constituents without a background value, the lowest reportable detection limit was used for background concentration (in itulics). "' values are based on the lowest reasonable value observed in literature and site-specific vadose zone modeling data that relate K, to the time-to-peak in ground water. 
Examples of references used for K., values: "Soil Screening Guidance for Radionuclides: Technical Background Document.". USEPA. EPAl540-R-00-006, October 2000; and 
USEPA'S Superfund Chemical Data Matrix (SCDM) database downloaded from the USEPA web page (http:\\www.epa.gov). 

"' A constituent is considered a designated-level (DL) constituent of concern (COC) if it is organic and its K,, is less than 10 d g  (pesticideslSVOCsNOCs), or it is inorgmc 
and its & is less than 1.000 mVg (metals. minerals, and radionuclides), or if it is a radionuclide and its half-life is greater than one year. 

(" Derived from other site locations with similar lithologylcontaminant distribution. 

Abbreviations 
COC constituent of concern pCYL 
EDP Eastern Dog Pens PRG 
Max. maximum SVOC 
MCL maximum contaminant level u@g 

milligrams per kilogram VOC 
mug milliliters per gram WDP 
PCUg picocuries per gram 

picocuries per liter 
preliminary remediation goal 
semi-volatile organic compound 
micrograms per kilogram 
volatile organic compound 
Western Dog Pens 
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SAMPLES 
COLLECTED CWDTCO62 

IN 1998 CWDTCO63 

SAMPLES CWDTCll3 
COLLECTED CWDTCI 14 

IN 2001 

n GRID SIZE = 
APPROXIMATELY 5' X 5' 

I 
Figure 1 .  Stockpile LEHR0651 Sample Locations WEISS ASSOCIA T f  S 
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SAMPLES 
COLLECTED 

IN 1998 

SAMPLES 
COLLECTED CWDTC103 CWDTC 1 04 

CWDTClO5 CWDTCIOG 
IN 2001 

CWDTCl16 = COMPOSITE OF CWDTCl03, -104, AND -106 

U GRlD SIZE = 
APPROXIMATELY 5' X 5 

GRlD LOCATIONS 
SAMPLED IN 2001 

n50 CUBIC YARD VOLUME I DELINEATION 
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For each COC, calculate 95% upper confidence linut (UCL) on h a  mean. 

/ \ 
s a 95% UCL value \- 

RME = Maximum Detected 

\ 
'4 

Background Comparison 
- Wilcoxon Rank Sum Test 

\ - Quantile Test 

( For each scenario: \ /  - Comparison of Histograms 

Risk Screening Analysis 
- Cilculate R W A S  ratio for each COC 
- Sum RMEREAS ratios for each scenario 

'1; cumulative IUVW "\ 
NO --< RBAS ratio > 1.07 rya / 

I \ / 

Evaluate cumulative risk 
Cumulative risk RAO for and identify greater 

the scenario has been 
achieved. 

Determine if further action 
or evaluation is necessary 

/ 
,, Does COC pass the 

NO -<, Background 

I \\ /' 
'\\/ YES I 

I 

Include COC in risk 
screening analysis. 

/" \. 

Evduatc COC data: 
- Identify maximum sample detection locations. 

issue for h e  COC. - Review COC histograms. 
-Determine if further action is necessary. 

COC is eliminnled from 
risk screening analysis. 

COC constituenu of concern 
RAG Removal Action Objective 
RBAS Risk-Based Action Standard 
RME Reasonable Maximum Exputt 
UCL upper confidence limit 
WRS Wikoxon Rank Sum 

Figure 5. Risk Screening Analysis Flow Chart 
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Yes 

This step determines i f  
signifiant detections of COCs 

are present above background. *----- 
Is the ma. analyte " 

Analyte is not a DL COC. 

\R Detection > 5 %? 

*Kd Limit = 10 d g  for 
organics; Kd Limit= 1,000 

\\ mug for inorganics and 

STEP 3a. '\ radionuclides 
IS K , c K , Limit*? ,, +-? 

This step determines i f  / 
detections of COCs will 

persist in the environment I 

and potentially impact No 
ground water. Yes Analyte is not a DL COC. 

e----- 
Is Rad. In life c 1 - 

This step determines if 
distribution of COC data 

mirrors the background data 

If applicable, perform the 
WRS test, evaluate 

biodegradability and % 
detection 

*----- 
( fail the WRSl 

Abbrevlatlons Tiodegradation / 

soil adsorption coeflicienl 
mug milliliters per gram Yes 

Rad. ndionuclide 7 
1 

WRS Wilcoxon Rank Sum 
mu. maximum jr Analyteir aDLCOC. ) 

I \ 
/ -- cone. concentration 

Figure 6. Preliminary Designated-Level Analysis Flow Chart Data Evaluation and Screening Weiss Associates 
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Appendix A. SWT Overburden Soil Doto 

Sample Detection Exoert Review Exoert Review 
identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

CWDTC042 1.1.1-Trichloroethone UGIKG 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethone 

I. 1 -Dichioroethane 
1.1-Dichloroethene 

1.2.4-Trichlorobenzene 

1.2-Dichlorobenzene 
1.2-Dlchloroethone . 
1.2-Dichloroethene (total) 
1.2-Dlchloropropane 
1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

2.2'-oxybis(1 -Chloropropone) 
2.4.5Trichlorophenol 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methyl-4.6-dinitrophenol 
2-Methylnaphthalene 
2-Nitroaniline 
2-Nitrophenol 
3.3'-Dichlorobenzidine 
3-Nltroanlllne 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
4-Bromophenyl Phenyl Ether 
4-Chloro-3-Methylphenol 
4-Chloroaniline 
4-Chlorophenyl Phenyl Ether 
4-Methyl-2-Pentanone 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 

Acetone 
Actlnlum-228 
Aldrin 

Alpha-BHC 
Alpha-Chlordane 
Americium-241 

Arnmonla Nitrogen 
Anthracene 
Antimony 

Arochior-1016 

Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 

Arochlor-1254 
Arochlor-1260 

UGIKG 
UGIKG UJ c 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG ' 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 

MGIKG 
UGIKG 
MGIKG R 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
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Appendix A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
Identification Anaiyte Concentration Error Limit Unit Qualifier Subqualif~er 

CWDTC042 Arsenic 6.9 0.5 MGIKG 

Barium 

Benzene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Beryllium 
Beta-BHC 

Bls(2-Chloroethoxy)methane 
Bis(2-Chloroethyl)ether 
Bis(2-Ethylhexyl)phthalate 
Bismuth-21 2 
Bismuth-21 4 
Bromoform 
Butyl Benzyl Phthalate 

MGIKG J m 

UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
MGIKG J 

UGIKG 
UGIKG 
UGIKG 

UGIKG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 

CWDTC042 Cadmrum 0 72 -- - -- -- --- 0.5 -- MGIKG --_- 
CWDTCM2Rl r~admlum 1 0 . 4 8  1 M G / K G ~ ' -  - 
CWDTC042R2 !Cadmium L 0 5 U  - MGIKG I --.- -i___-__-_ ----I----- 1 i 
CWDTC042 Carbazole 1740 UGIKG 

Carbon Disulfide 
Carbon Tetrachloride 
Carbon-1 4 
Cesium-137 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chromium 
Chromlum, Hexavalent 
Chrysene 
cis-1.3-Dlchloropropylene 
Cobalt 
Cobalt-60 

Copper 
Delta-BHC 
Dl-n-Butyl Phthalate 
Dl-n-Octyl Phthalate 
Dlbenzo(a. h)anthracene 
Dibenzofuran 
Dlchlorobromamethane 
Dieldrin 
Dlethyl Phthalate 

Dimethyl Phthalute 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 

Endrin 
Endrln Aldehyde 
Endrin Ketone 

Ethylbenzene 
Fluoranthene 

Fluorene 
gamma-BHC (Undane) 

gamma-Chlordane 
Gross Alpha 
Gross Beta 

UGIKG 
UGIKG 
PCIIG 
PCllG 
UGIKG 
UGIKG 
UGIKG 
UGIKG J 
MGIKG J 
MGIKG 
UGIKG 
UGIKG 
MGIKG 
PCIIG 

MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 

UGIKG 

UGIKG 
UGIKG 

UGIKG 
PCIIG 
PCIIG 
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Appendix A. SWT Overburden Soil Data 

Sample Detection Expert Revlew Expert Revlew 
identification Analyte Concentration Error Limit Unit Qualifier Subquolifier 

UGIKG Heptachlor 
Heptachlor Epoxlde 

Hexachlorobenzene 
Hexachlorobutadlene 

Hexachlorocyclopentadlene 
Hexachloroethane 
Indeno(l.2.3-cd)pyrene 
Iron 

lsophorone 

Lead 
Lead-21 0 
Lead-2 1 2 

Lead-2 14 
m.pCreso1 
Manganese 
Mercury 
Methoxychlor 
Methyl Bromide 
Methyl Chlorlde 
Methylene Chlorlde 
Molybdenum 
N-Nitrosodlphenylamlne 
N-Nitrosodlpropylamine 
Naphthalene 
Nickel 
Nitrate 
Nitrobenzene 
Nitrogen, Total Kjeldahl 
0-Cresol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Plutonium-241 
Potassium-40 
Pyrene 
Radium-223 
Radium-226 
Radium-228 
Selenium 
Silver 
Strontium-90 
Styrene 
Tetrachloroethylene 

Thallium 
Thallium-208 
Thorium-228 
Thorium-230 

Thorium-232 
Thorium-234 

Toluene 
Total Organic Carbon 

Toxaphene 
trans-1.3-Dlchloropropene 
Trlchloroethene 

Tritium 
Uranium-2331234 
Uranium-235 
Uranium-238 

UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
MGIKG J 

UGIKG 
MGlKG J 

PCIIG 

PCIIG 
PCIIG 
UGIKG 

MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
PCllG 
PCIIG 
PCIIG 

MGIKG 
MGIKG 

PCIIG 
UGIKG 
UGIKG 
MGIKG 
PCIIG 
PCIIG 

PCIIG 
PCIIG 
PCIIG 
UGIKG J 
MGIKG 

UGIKG 

UGIKG 
UGIKG 
PCllG 
PCIIG 
PCIIG 
PCIIG 
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Appendix A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
Identification Anolyte Concentrotion Error Limit Unit Qualifier Subqualifier 

Vanadium 
Vinyl Chloride 
Xylenes ootol) 

Zinc 

1.1.1-Trichloroethane 

1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
1,l-Dichloroethane 

1.1 -Dichloroethene 

1.2.4-Trichlorobenzene 
1,2-Dlchlorobenzene 
1.2-Dichloroethane 

1.2-Dichioroethene (total) 
1.2-Dichloropropane 
1.3-Dichlorobenzene 
1,4-Dlchlorobenzene 
2.2'-oxybis(1-Chloropropane) 
2.4.5-Trlchlorophenol 
2.4.6-Trichlorophenol 
2.4-Dlchlorophenol 
2.4-Dimethylphenol 
2.4-Dlnitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Butanone 
2-Chloronaphtholene 
2-Chlorophenol 
2-Hexonone 
2-Methyl-4.6-dlnitrophenol 
2-Methylnaphtholene 
2-Nitroaniline 
2-Nltrophenol 
3.9'Dlchlorobenddine 
3-Nitroaniline 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
4-Bromophenyl Phenyl Ether 
4-Chloro-3-Methylphenol 
4-Chloroaniline 
4-Chlorophenyl Phenyi Ether 
4-Methyl-2-Pentanone 
4-Nitroaniline 
4-Nitrophenol 

Acenaphthene 
Acenaphthylene 

Acetone 
Actlnlum-228 
Aldrln 

Alpha-BHC 
Alpha-Chlordane 

Amerlclum-241 
Ammonia Nitrogen 

Anthracene 
Antimony 
Arochlor-1016 

Arochlor-1221 
Arochlor-1232 

MGIKG 
UGlKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
PCllG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 

MGIKG 
UGIKG 
MGIKG R 
UGIKG 
UGIKG 
UGIKG 
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Appendix A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
Identification Analyte concentration Error Limit Unit Qualifier Subquolifier 

- 
Arochlor-1242 7.1 UGIKG 
Arochlor-1248 
Arochlor-1254 

Arochlor-1260 
Arsenic 

Borlum 

Benzene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Beta-BHC 

Bls(2-Chloroethox/)methane 
Bis(2-Chloroethy1)ether 
Bis(2-Ethylhexyl)phthaIate 
Bismuth-21 2 
Bismuth-21 4 
Bromoform 

Butyl Benzyl Phthalate 

UGIKG 

UGIKG 
UGIKG 
MGIKG 

MGIKG J 
UGIKG 
UGlKG 

UGIKG 
UGIKG 
UGIKG 

UGIKG 
MGIKG J 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
PCIIG 
PCiIG 
UGIKG 
UGIKG 

CWDTC043 Cadmlum 0.78 0.51 MGIKG .- _ _--__-.-. l__ll_l .-- .- --- .- 
CWDTC043Rl (Cadmium 1 0.48 [ MGIKG ! 

- 1  

CWDTC043R2 ICadmium 0.51 MGIKG ' I- I J 
UGIKG Corbazole 

Carbon Disulflde 
Carbon Tetrachloride 
Carbon-1 4 
Cesium-I37 
Chlorobenzene 
Chlorodlbromomethane 
Chloroethane 
Chloroform 
Chromlum 
Chromium, Hexavalent 
Chrysene 
cC1.3-Dlchloropropylene 
Cobalt 
Cobalt-60 
Copper 
Delta-BHC 
Dl-n-Butyl Phthalate 
Dl-nOctyl Phthalate 
Dlbenzo(a,h)anthracene 
Dibenzofuran 
Dlchlorobromomethane 
Dleldrln 

Diethyl Phthalate 
Dlmethyl Phthalate 

Endosulfan l 
Endosulfan II 

Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 

Endrin Ketone 
Ethylbenzene 

Fluoranthene 
Fluorene 

UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG J 
MGIKG 
UGIKG 
UGIKG 
MGIKG 
PCIIG 

MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 



Appendlx A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
Identification Anolyte Concentration Error Limit Un~t Qualifier Subqualifier 

gamma-BHC (Lindane) 

gammaChlordane 
Gross Alpha 

Gross Beta 
Heptachlor 

Heptachlor Epoxide 
Hexachlorobenzene 

Hexachlorobutadlene 
Hexachiorocyclopentadiene 
Hexachloroethane 
Indeno(l.2.3cd)pyrene 
Iron 
lsophorone 

Lead 
Lead-2 10 
Lead-21 2 
Lead-2 14 

m.p-Cresol 
Manganese 
Mercury 
Methoxychior 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
Molybdenum 
N-Nltrosodlphenylamine 
N-Nitrosodipropylamine 
Naphthalene 
Nickel 
Nltrate 
Nitrobenzene 
Nitrogen, Total Kjeldahl 

0-Cresol 
Pentachlorophenoi 
Phenanthrene 
Phenol 
Plutonium-24 1 
Potosslum-40 
Pyrene 
Radium-223 
Radium-226 
Radium-228 
Selenium 
Silver 
Strontium40 

Styrene 
Tetrachloroethylene 
Thallium 

Thallium-208 
Thorlum-228 
Thorium-230 

Thorium-232 
Thorium-234 

Toluene 
Total Organic Carbon 

Toxaphene 
trans-1.3-Dichloropropene 
Trlchloroethene 

UGIKG 
UGIKG 

PCIIG 
PCIIG 

UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
MGIKG J 
UGIKG 
MGIKG J 

PCIIG 
PCIIG 
PCIIG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
PCIIG 
PCIIG 
PCIIG 

MGIKG J 
MGIKG 
PCIIG 
UGIKG 
UGIKG 
MGIKG 

PCIIG 
PCIIG 
PCIIG 

PCIIG 
PCIIG 

UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
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Appendix A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

Tritium PCIIG CWDTC043 

1 CWDTC043 
CWDTC043 

CWDTC043 
CWDTC043 

1 CWDTC043 

CWDTC043 

CWDTC043 

I 
CWDTC044 

CWDTC044 

CWDTC044 
CWDTCW 

I CWDTC044 
CWDTCW 
CWDTCW 
CWDTC044 

CWDTC044 
CWDTC044 
CWDTCW 

CWDTCW 
l. CWDTCW 

CWDTC044 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTC044 

CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTC044 
C WDTC044 
CWDTC044 
CWDTCW 
CWDTCO44 
CWDTC044 
CWDTCW 
CWDTCW 
CWDTCO44 
CWDTCW 

CWDTCW 
CWDTCW 
CWDTCO44 
CWDTCW 
CWDTCW 
CWDTC044 
CWDTCW 

CWDTC044 
CWDTC044 

CWDTCW 

CWDTC044 
CWDTCOM 
CWDTCO44 

CWDTC044 
CWDTC044 

CWDTC044 
CWDTC044 

Uranium-2331234 

Uranium-235 
Uranium-238 

Vanadium 
Vinyl Chloride 

Xylenes flotal) 
Zinc 

1.1.1-Trichloroethane ' 

1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
1.1 -Dlchloroethane 

1.1 -Dichloroethene 
1.2.4-Trichlorobenzene 
1.2-Dichlorobenzene 
1.2-Dichloroethane 
1.2-Dichloroethene (total) 
1.2-Dichloropropane 
1.3-Dichlorobenzene 
1.4-Dlchlorobenzene 
2.2'-oxybis(1 -Chloropropane) 
2.4.5-Trlchlorophenol 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methyl-4.6-dlnltrophenol 
2-Methylnaphthalene 
2-Nitroanlllne 
2-Nitrophenol 
3.3'-Dichlorobenzldine 
3-Nltroanlline 
4.4'-DDD 

4.4'-DDE 
4.4'-DDT 
4-Bromophenyl Phenyl Ether 
4-Chloro-3-Methylphenol 
4-Chloroaniiine 
4-Chlorophenyl Phenyl Ether 
4-Methyl-2-Pentanone 
4-Nitroaniline 

4-Nitrophenol 
Acenaphthene 

Acenaphthylene 
Acetone 

Actinlum-228 
Aldrin 

Alpha-BHC 
Americium-241 
Anthracene 
Antimony 
Arochlor-1016 
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PCIIG 
PCIIG 
PCIIG 

MGIKG 

UGIKG 

UGIKG 

MGIKG 
UGIKG 
UGIKG 

UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 

PCIIG 
UGIKG 

UGIKG 
PCIIG 
UGIKG 
MGIKG J 

UGIKG 



Appendix A. SWI Overburden Soil Data 

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

CWDTC044 
CWDTC044 
CWDTCOM 
CWDTCOM 
CWDTC044 
CWDTCW 
CWDTCW 
CWDTC044 
CWDTC044 
CWDTC044 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 

Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor-1260 
Arsenic 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoronthene 
Benzo(g,h,l)pelylene 
Benzo(k)fluoranthene 
Belylllum 
Beta-BHC 
Bls(2-Chloroethoxy)methane 
Bls(2-Ch1oroethyl)ether 
Bis(2-Ethylhexyl)phthalate 
Bismuth-21 2 
Blsmuth-214 
Brornoform 
Butyl Benzyl Phthalate 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 

CWDTCW Cadmium 0.71 0.5 MGIKG 
CWDTC044Rl v k d m l u r n  1 - -- 0.47 7 
CWDTC044R2 /Cadmiurn ! 0.5 MGIKG- ----- 
CWDTCW 
CWDTC044 
CWDTC044 
CWDTC044 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTC044 
CWDTCO44 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTC044 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTC044 
CWDTCW 
CWDTC044 
CWDTC044 
CWDTC044 

Carbazole 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibrornomethane 
Chloroethane 
Chloroform 
Chromium 
Chromium, Hexavalent 
Chrysene 
cis-1.3-Dlchloropropylene 
Copper 
Delta-BHC 
Dl-n-Butyl Phthalate 
Dl-n-Octyl Phthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Dichlorobromomethane 
Dieldrin 
Dlethyl Phthalate 
Dlmethyl Phthalate 
Endosulfan I 
Endosulfan 11 
Endosulfan Sulfate 
Endrln 
Endrln Aldehyde 
Endrin Ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
gamma-BHC (Lindone) 
Gross Beta 
Heptachlor 

UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGIKG 
UGlKG 
MGIKG 
MGIKG 
UGlKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
PCIIG 
UGIKG 



Appendlx A. SW Overburden Soil Data 

Sample Detection Expert Review Expert Review 
Identification Anaiyte Concentration Error Limit Unit Qualifier Subqualifier 

UGIKG CWDTC044 

I 
CWDTC044 
CWDTC044 

CWDTC044 

CWDTC044 
CWDTC044 

CWDTCW 
CWDTCO44 
CWDTCW 

I CWDTC044 

CWDTCW 

CWDTCW 
CWDTCW 
CWDTCW 

CWDTCW 
CWDTCW 

CWDTC044 
CWDTCW 

CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 

CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTC044 
CWDTCW 
CWDTCW 

CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTCW 
CWDTC044 
CWDTCW 

CWDTCW 
CWDTCW 

CWDTCW 
CWDTCW 

CWDTCW 
CWDTC045 

CWDTCW 
CWDTC045 
CWDTCM5 

CWDTC045 
CWDTC045 

Heptachlor Epoxide 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l.2.3cd)pyrene 
Iron 

lsophorone 

Lead 
Lead-21 0 

Lead-2 12 
Lead-21 4 
m,p-Cresol 
Mercury 

Methoxychlor 
Methyl Bromide 
Methyl Chloride 
Molybdenum 
N-Nltrosodlphenylamlne 
N-Nltrosodipropylamine 
Naphthalene 
Nickel 
Nitrate 
Nitrobenzene 
0-Cresol 
Pentachlorophenol 
Phenanthrene 

Phenol 
Plutonium-241 
Potassium-40 
Pyrene 
Radium-223 
Radium-226 
Radium-228 
Styrene 
Tetrachloroethylene 
Thallium 
Thallium-208 
Thorium-228 
Thorium-230 
~horium-232 

Toxaphene 
trans-1.3-Dlchloropropene 
Trichloroethene 
Tritium 
Uranium-238 
Vinyl Chloride 

Alpha-Chlordane 
Ammonia Nitrogen 
Barium 

Carbon-14 
Ceslum-137 

Cobalt 
Cobalt-60 
gamma-Chlordane 

Gross Alpha 
Iron 
Manganese 

UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
MGIKG J 

UGIKG 
MGIKG J 

PCIIG 

PCIIG 
PCIIG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 

MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
PCIIG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 
MGIKG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 

UGIKG 
MGIKG 
MGIKG J 
PCIIG 

PCIIG 
MGIKG 

PCIIG 
UGIKG 
PCIIG 

MGIKG J 

MGIKG 

J:\DOE\4006\410\SWT Overburden\ Appendix A.xls Page 9 of 30 



Appendix A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
identification Analyte Concentration Error Limit Unit Qualifier Subquoiifier 

CWDTC045 

CWDTC045 
CWDTC045 

CWDTC045 
CWDTC045 

CWDTC045 
CWDTC045 

CWDTC045 
CWDTC045 

CWDTC045 
CWDTC045 

CWDTCW 
CWDTCW 
CWDTC046 
CWDTCW 
CWDTC046 

CWDTCW 
CWDTC046 
CWDTC046 
CWDTCW 
CWDTCW 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTCO46 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTCW 
CWDTC046 
CWDTC046 
CWDTCW 
CWDTC046 
CWDTCW 
CWDTC046 
CWDTCW 
CWDTC046 
CWDTCW 
CWDTCW 

CWDTCW 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTCW 

CWDTC046 

CWDTC046 
CWDTCW 
CWDTC046 

CWDTC046 
CWDTC046 

CWDTC046 
CWDTC046 
CWDTC046 

CWDTC046 

Methylene Chloride 
Nitrogen, Total Kjeldahl 
Selenium 

Siber 

Strontium-90 
Thorium-234 

Toluene 
Total Organic Carbon 
Uranium-2331234 

Uranium-235 

Vanadium 
Xylenes (Total) 
Zinc 

1.1.1-Trlchloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trlchloroethane 
1.1 -Dichloroethane 
1.1 -Dichloroethene 
1.2.4-Trichlorobenzene 
1.2-Dichlorobenzene 
1.2-Dichloroethane 
1.2-Dichloroethene (total) 
1.2-Dichloropropane 
1.3-Dlchlorobenzene 
1.4-Dlchlorobenzene 
2.2'-oxybls(1-Chlaropropane) 
2.43-Trichlorophenol 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2,4-Dinitrophenol 
2.4-Dinltrotoluene 
2.6-Dlnitrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenoi 
2-Hexanone 
2-Methyl-4.6-dinitrophenol 
2-Methylnaphthalene 
2-Nitroaniline 
2-Nitrophenol 
3.3'-Dichiorobenzidlne 
3-Nltroanillne 

4.4';DDD 
4.4'-DDE 

4.4'-DDT 
4-Bromophenyi Phenyl Ether 
4-Chloro-3-Methylphenol 

4-Chloroaniline 
4-Chlorophenyl Phenyl Ether 

4-Methyl-2-Pentanone 
4-Nitroaniline 

4-Nitrophenol 
Acenaphthene 

Acenaphthylene 
Acetone 
Actlnium-228 
Aldrln 

UGIKG 
MGIKG 
MGIKG 

MGIKG J q 

PCllG 
PCIIG 

UGIKG 
MGIKG 

PCIIG 
PCIIG 

MGIKG 
UGIKG J 
MGIKG 

UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGlKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 

PCIIG 
UGIKG 



Appendix A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
Identification Anolyte Concentration Error Limit Unit Qualifier Subqualifier 

CWDTC046 

1 CWDTCO46 

CWDTCO46 
CWDTC046 

CWDTC046 

/ CWDTCO46 
CWDTC046 
CWDTC046 

CWDTC046 
CWDTCM6 

CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTCW 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTCW 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTCW 
CWDTC046 
CWDTCW 

Alpha-BHC 

Alpha-Chlordane 
Americium-241 

Ammonia Nitrogen 
Anthracene 

Antimony 

Arochlor-1016 
Arochlor-1221 
Arochlor- 1232 

Arochlor-1242 
Arochlor-1248 

Arochlor-1254 
Arochlor-1260 
Arsenic 
Barium 
Benzene 

Benzo(a)onthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Beta-BHC 
Bls(2-Ch1oroethoxy)methane 
Bis(2-Chloroethy1)ether 
Bis(2-Ethylhexyl)phthalate 
Bismuth-2 12 
Bismuth-21 4 
Bromoform 
Butyl Benzyl Phthalate 

UGIKG 
PCIIG 

MGIKG 

UGIKG 
MGIKG J 
UGIKG 
UGIKG 

UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 

CWDTC046 Cadmium 0.68 0.52 MGIKG 

I CWDTC046R2 !~admlum 

Carbozole 1770 UGIKG CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 
CWDTC046 

CWDTC046 
CWDTC046 

CWDTC046 
CWDTC046 
CWDTC046 

CWDTC046 
CWDTC046 
CWDTCM6 
CWDTC046 

CWDTC046 
CWDTC046 

CWDTC046 

CWDTCW 
CWDTC046 
CWDTC046 

CWDTC046 
CWDTC046 
CWDTC046 

CWDTC046 

Carbon Disulfide 
Carbon Tetrachloride 
Carbon-1 4 
Cesium-1 37 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chromlurn 

Chromlum. Hexavalent 
Chrysene 
cis-1.3-Dlchloropropylene 
Cobalt 
Cobalt-60 

Copper 
Delta-BHC 

Dl-n-Butyl Phthalate 
Dl-n-Octyl Phthalate 

Dibenzo(a.h)anthracene 
Dlbenzofuran 
Dichlorobromomethane 
Dieldrin 
Dlethyl Phthalate 

Dimethyl Phthalate 

UGIKG 
UGIKG 
PCIIG 
PCllG 
UGIKG 
UG/KG 
UGIKG 

UGIKG J 
MGIKG J 
MGIKG 

UGIKG 
UGIKG 
MGlKG 

PCIIG 
MGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
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Appendix A. SWT Overburden Soil Doto 

Somple 
Identification Analvte 

Detection Expert Review Expert Review 
Concentration Error Limit Unit Qualifier Subouolifier 

Endosulfon I 

Endosulfon II 
Endosulfan Sulfate 
Endrin 

Endrln Aldehyde 

Endrin Ketone 
Ethylbenzene 

Fluoranthene 
Fluorene 

gamma-BHC (Lindane) 
gamma-Chlordane 
Gross Alpha 

Gross Beta 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l.2.3-cd)pyrene 
lsophorone 
Lead 
Lead-2 10 
Lead-2 12 
Lead-21 4 
m.p-Cresol 
Manganese 
Mercury 
Methoxychlor 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
Molybdenum 
N-Nltrosodiphenylamine 
N-Nltrosodipropylamine 
Naphthalene 
Nickel 
Nitrate 
Nitrobenzene 
Nitrogen, Total Kjeldahl 

OCresol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Plutonium-241 
Potassium-1U) 
hrene 

Radium-223 
Radium-226 
Radium-228 

Selenlum 
Silver 

Strontium-90 

Styrene 
Tetrachloroethylene 

Thalllum 
Thallium-208 

Thorium-228 

UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG J 
UGIKG 

UGIKG 
UGIKG 
UGIKG 

PCIIG 
PCIIG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG J 
PCIIG 
PCIIG 
PCllG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG J 
MGIKG 

UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
PCIIG 

PCIIG 
PCIIG 

MGIKG 
MGIKG 
PCI/G 

UGIKG 
UGIKG 
MGIKG 
PCIIG 
PCIIG 



Appendlx A. SWT Overburden Soil Dato 

Sample 
Identification Analvte 

Detection Expert Review Expert Review 
Concentration Error Limit Unit Qualifier Subaualifier 

Thorium-230 

Thorium-232 
Thorium-234 

Toluene 
Total Organic Carbon 

Toxaphene 
trans-1.3-Dichloropropene 
Trichloroethene 
Tritium 

Uranium-2331234 

Uranium-235 
Uranium-238 
Vanadlum 
Vlnyl Chloride 

Xylenes (Total) 
Zinc 
1.1.1-Trichloroethane 

1.1.2.2-Tetrachloroethane 
1,l.P-Trichloroethane 
1.1 -Dichloroethone 
1.1 -Dlchloroethene 
1,2,4-Trichlorobenzene 
1.2-Dlchlorobenzene 
1.2-Dichloroethane 
1.2-Dichloroethene (total) 
1.2-Dichloropropone 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
2.2'-oxybis(1 -Chloropropane) 
2.45-Trichlorophenol 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methyl-4.6-dinitrophenol 
2-Methylnaphthalene 
2-Nitroaniline 
2-Nitrophenol 

3.3'-Dlchlorobenddine 
3-Nitroaniline 
4.4'-DDD 
4.4'-DDE 

4.4'-DDT 
4-Bromophenyl Phenyl Ether 
4-Chloro-3-Methylphenol 

4-Chloroaniline 
4-Chlorophenyl Phenyl Ether 

4-Methyl-2-Pentanone 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 

Acenaphthylene 
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PCIIG 
PCIIG 
UGIKG 
MGIKG 

UGIKG 
UGIKG 

UGIKG 
PCIIG 

PCIIG 
PCIIG 

PCIIG 
MGIKG 
UGIKG 
UGlKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGlKG 
UGlKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 



Appendix A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
identification Analyte Concentration Error Limit Unit Qualifier Subquolifier 

CWDTC048 Acetone 10.7 UGIKG 
Actinium-228 

Aldrin 
Alpha-BHC 

Alpha-Chlordane 
Americium-241 

Ammonia Nitrogen 
Anthrocene 

Antimony 
Arochlor-1016 

Arochlor-1221 
Arochlor-1232 
Arochlor-1242 

Arochlor-1248 
Arochlor-1254 
Arochlor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 
Beryllium 
Beta-BHC 
Bis(2-Chloroethoxy)methane 
Bis(2-Chloroethy1)ether 
Bls(2-Ethylhexyl)phthalate 
Bismuth-2 12 
Bismuth-21 4 
Bromoform 
Butyl Benzyl Phthalate 

PCIIG 

UGIKG 
UGIKG 
UGIKG 

PCIIG 
MGIKG 

UGIKG 
MGIKG R 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGlKG 
MGIKG 
MGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
UG/KG 

CWDTCO48 Cadmium 
CWDTC048Rl j Cadmium 
CWDTC048R2 Eadmium 

CWDTC048 Corbazole 1870 UGIKG 
Corbon Disulflde 
Corbon Tetrachloride 

Carbon-14 
Ceslum-137 
Chlorobenzene 
Chlorodibramomethane 
Chloroethane 
Chloroform 
Chromium 
Chromium, Hexavalent 

Chrysene 
cis-1.3-Dichloropropylene 
Cobalt 
Cobalt-60 

Copper 
Delta-BHC 
Di-n-Butyl Phthalate 

Di-n-Octyl Phthalate 
Dibenzo(o,h)anthracene 
Dibenzofuran 
Dichlorobromamethane 
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UGIKG 
UGIKG 
PCIIG 
PCIIG 

UGIKG 
UGIKG 
UGIKG 
UGIKG J 
MGIKG J 
MGIKG 

UGIKG 
UGIKG 
MGIKG 
PCIIG 

MGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 



Appendix A. SW Overburden Soil Doto 

Sample 
Identification Analyte 

Detection Expert Review Expert Review 
Concentration Error Limit Unit Qualifier Suboualifier 

Dieldrin 
Diethyl Phthalate 

Dimethyl Phthalate 
EndosuMan I 

Endosulfan II 
Endosulfan Sulfate 

Endrln 
Endrin Aldehyde 

Endrin Ketone 

Ethylbenzene 
Fluoranthene 
Fluorene 
gamma-BHC (Undone) 

gamma-Chlordane 
Gross Alpha 
Gross Beta 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachiorocyclopentadiene 
Hexachloroethane 
Indeno(l.2.3-cd)pyrene 
Iron 
lsophorone 
Lead 
Lead-2 10 
Lead-2 12 
Lead-2 14 

m.p-Cresol 
Manganese 
Mercury 
Methoxychlor 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
Molybdenum . 
N-Nitrosodlphenylamine 
N-Nitrosodlpropylamine 
Naphthalene 
Nickel 

Nitrate 
Nitrobenzene 
Nitrogen, Total Kjeldahl 
0-Cresol 
Pentachlorophenol 

Phenanthrene 
Phenol 
Plutonium-241 

Potassium-40 
Pyrene 

Radium-223 
Radium-226 

Radium-228 
Selenium 
Silver 
Strontium-90 
Styrene 
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UGIKG 

UGIKG 
UGIKG 
UGIKG 

UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG J 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UG/KG 
MGIKG J 

UGIKG 
MGIKG J 
PCIIG 
PCIIG 
PCIIG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
MGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
PCIIG 

PCIIG 
UGIKG 
PCIIG 

PCIIG 
PCIIG 

MGIKG 

MGIKG 
PCIIG 
UGIKG 



Appendix A. SWT Overburden Soil Data 

Sample Detection Expert Review Expert Review 
identification Anolyte Concentration Error Limit Unit Qualifier Subqualifier 

Tetrachioroethylene 
Thallium 

Thallium-208 
Thorium-228 
Thorium-230 

Thorium-232 

Thorium-234 
Total Organic Carbon 

Toxaphene 
trans-1 3-Dichloropropene 
Trichloroethene 

Tritlum 
Uranlum-2331234 
Uranium-235 

Uranium-238 
Vanadium 
Vinyl Chloride 
Xylenes (Total) 
Zinc 
Toluene 
Cadmium 
Cadmium 
1.1 ,l-Trlchloroethone 
1.1.2.2-Tetrochloroethane 
1.1.2-Trichloroethane 
1.1 -Dichloroethane 
1.1-Dichloroethene 
1.2.4-Trichlorobenzene 
1.2-Dlchlorobenzene 
1.2-Dichloroethane 
1.2-Dlchloroethene (total) 
1.2-Dlchloropropone 
1,3-Dlchlorobenzene 
1.4-Dichiorobemene 
2.2'-oxybis(1 -Chloropropane) 
2.4.5-TrlchlorophenoI 
2.4.6-TrlchlorophenoI 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dinltrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 

2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methyl-4.6-dinitrophenol 
2-Methylnaphthalene 

2-Nltroanlllne 
2-Nitrophenol 

33-Dichlorobenzidine 
3-Nitroaniline 

4,4'-DDD 
4.4'-DDE 

4.4'-DDT 
4-Bromophenyl Phenyl Ether 

4-Chloro-3-Methylphenol 
4-Chloroaniilne 

UGIKG 
MGIKG 

PCIIG 
PCiIG 

PCIIG 
PCIIG 
PCIIG 

MGIKG 
UGIKG 
UGIKG 

UGIKG 
PCllG 
PCIIG 

PCIIG 
PCIIG 

MGIKG 

UGIKG 
UGIKG J 
MGIKG 
UGIKG J 
MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGlKG 
UGIKG 

UGIKG 
UGIKG 
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Appendix A. SWT Overburden Soll Data 

Sample Detection Expert Review Expert Review 
identification Anaiyte Concentration Error Limit Unit Qualifier Subqualifier 

4-Chlorophenyl Phenyi Ether 
4-Methyl-2-Pentanone 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actinium-228 0.582 0.13 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 60.5 
Americium-241 0.00346 0.00398 
Ammonia Nitrogen 6.39 
Anthracene 
Antimony 
Arochlor-1016 
Arochlor-1221 
Arochlor-1232 
Arochior-1242 
Arochlor-1248 
Arochior-1254 
Arochlor-1260 
Arsenic 6.7 
Barium 154 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fiuoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fiuoranthene 
Beryllium 0.36 
Beta-BHC 
Bis(2-Chloroethoxy)methane 
Bls(2-Chloroethy1)ether 
Bis(2-Ethylhexy1)phthalate 
Bismuth-21 2 0.386 0.185 
Bismuth-21 4 0.475 0.0783 
Bromoform 
Butyl Benzyl Phthaiate 

UGIKG 
UGIKG UJ c 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCilG 
UGIKG 
UGIKG 
UGIKG 
PCllG 

MGIKG 
UGIKG 
MGIKG R 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCiIG 
PCIIG 
UGIKG 
UGIKG 

CWDTCM9 Cadmium 0.66 0.48 MGIKG 

Carbazole 
Carbon Dlsulflde 
Carbon Tetrachloride 
Carbon-14 
Cesium-1 37 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chromium 
Chromium, Hexavalent 
Chwsene 
ch-1.3-Dichloropropylene 
Cobalt 
Cobalt-60 
Copper 

UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCllG 
UGIKG 
UGIKG 
UGIKG 
UGIKG J 
MGIKG J 
MGIKG 
UGIKG 
UGIKG 
MGIKG 
PCiIG 

MGIKG 



Appendix A. SWT Overburden Soil Dota 

a ; '  

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

UGIKG Delta-BHC 
Dl-n-Butyl Phthalate 
Di-n-Octyl Phthalate 

Dibenzo(a,h)anthracene 

Dibenzofuran 
Dichlorobromomethane 

Dieldrin 
Diethyl Phthalate 

Dimethyl Phthalate 

Endosulfan l 
Endosulfan II 
Endosulfan Sulfate 
Endrin 

Endrin Aldehyde 
Endrin Ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
gamma-BHC (Undone) 
gamma-Chlordane 
Gross Alpha 
Gross Beta 
Heptachlor 
Heptachlor Epoxlde 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlorocyclopentadlene 
Hexachloroethane 
Indeno(l.2.3cd)pyrene 
Iron 
lsophorone 
Lead 
Lead-2 10 
Lead-21 2 
Lead-21 4 
mpCresol 
Manganese 
Mercury 
Methoxychlor 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
Molybdenum 
N-Nitrosodlphenylomlne 
N-Nitrosodlpropylamine 
Naphthalene 
Nickel 

Nitrate 
Nitrobenzene 

Nitrogen, Total Kjeldahl 
0-Cresol 

Pentachlorophenol 
Phenanthrene 

Phenol 
Plutonium-241 
Potassium-40 
Pyrene 
Radium-223 

UGIKG 
UGlKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGlKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
PCI/G 
PCIIG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG J 

UGIKG 
MGIKG J 
PCIIG 
PCIIG 
PCIIG 
UGlKG 
MGIKG 
MGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 

UGIKG 
UGIKG 
MGIKG 
MGIKG 

UGIKG 
MG/KG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
PCIIG 
PCIIG 

UGIKG 
PCIIG 



Appendix A. S W I  Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
ldentificotion Anolyte Concentration Error Limit Unit Qualifier Subqualifier 

CWDTC049 
CWDTCO49 

CWDTC049 

CWDTCO49 
CWDTCM9 

CWDTC049 
CWDTCO49 
CWDTC049 

CWDTC049 

CWDTC049 
CWDTCM9 
CWDTCM9 

CWDTC049 
CWDTCM9 
CWDTC049 
CWDTC049 
CWDTC049 
CWDTC049 
CWDTCMP 
CWDTCM9 
CWDTCM9 
CWDTCMP 
CWDTC049 
CWDTC049 
CWDTC049 
CWDTC049 
CWDTC050 
CWDTCOSO 
CWDTCO50 
CWDTCO50 
CWDTC050 
CWDTC050 
CWDTCO50 
CWDTC050 
CWDTCOSO 
CWDTCO5O 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTCO50 

CWDTCO50 
CWDTC050 
CWDTCO50 
CWDTCO50 
CWDTCO50 
CWDTCOSO 

CWDTC050 

CWDTC050 
CWDTC050 
CWDTC050 

CWDTC050 
CWDTCOSO 

CWDTCO50 
CWDTC050 
CWDTC050 
CWDTC050 

Radium-226 
Radium-228 

Selenium 
Silver 

Strontium-90 

Styrene 
Tetrachloroethylene 
Thoilium 

Thallium-208 
Thorium-228 

Thorium-230 
Thorium-232 
Thorium-234 

Toluene 
Tot01 Orgonic Carbon 
Toxaphene 
trons-1.3-Dlchloropropene 
Trichloroethene 
Tritium 
Uranium-2331234 
Uranium-235 
Uranium-238 
Vanodlum 
Vinyl Chloride 
Xylenes flotal) 
Zinc 
1.1.1-Trichloroethone 
1.1.2.2-Tetrachloroethone 
1.1.2-Trichioroethane 
1.1-Dlchloroethane 
1.1 -Dlchloroethene 
1,2,4-Trichlorobenzene 
1.2-Dlchlorobenzene 
1.2-Dichloroethane 
1.2-Dlchloroethene (total) 
1.2-Dichloropropane 
1,bDlchlorobenzene 
1.4-Dichlorobenzene 
2.2'-oxybis(1 -Chloropropone) 
2.4.5-Trichlorophenoi 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dlnitrophenol 
2.4-Dlnitrotoluene 

2.6-Dinltrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 

2-Hexanone 
2-Methyl-4.6-dinitrophenol 
2-Methylnophthalene 

2-Nitroanillne 
2-Nitrophenol 
3.3'-Dichlorobenddine 
3-Nitroaniilne 
4.4'-DDD 
4.4'-DDE 

PCIIG 

PCIIG 
MGIKG 
MGIKG J 9 

PCIIG 

UGIKG 
UGlKG 

MGIKG 
PCIIG 

PCIIG 
PCIIG 
PCllG 

PCIIG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 

MGIKG 
UGlKG 
UGIKG 
MGIKG 
UGIKG 
UGlKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG J 

UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 



Appendlx A. SWT Overburden Soil Data 

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

CWDTC050 
CWDTCOSO 
CWDTCO50 
CWDTC050 
CWDTCOSO 
CWDTC050 
CWDTC050 
CWDTCOM 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTCO50 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTCO50 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTC050 
CWDTCOSO 

4.4'-DDT 
4-Bromophenyl Phenyl Ether 
4-Chioro-3-Methylphenol 
4-Chioroaniline 
4-Chiorophenyl Phenyl Ether 
4-Methyl-2-Pentanone 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actinium-228 
Aldrln 
Alpha-BHC 
Alpha-Chlordane 
Americium-241 
Ammonia Nitrogen 
Anthracene 
Antimony 
Arochlor-10 16 
Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.l)perylene 
Benzo(k)fluoranthene 
Beryllium 
Beta-BHC 
Bls(2-Chioroethoxy)methane 
Bls(2Chloroethyl)ether 
Bis(2-Ethy1hexyl)phthalate 
Bismuth-2 12 
Bismuth-214 
Bromoform 
Butyl Benzyl Phthalate 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 

MGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 

CWDTCOSO Cadmium ---- - - 0.63 - 0.49 MGIKG-_ 
CWDTC050Rl ?cadmium 1 0.5 1 MGIKG 1 
CWDTCOSOR2 J ICadmium - - 1 -.- 0.52 LMGIKG .--. 
CWDTCOSO Carbazole 1720 UGIKG 
CWDTCOSO Carbon Disulfide 4.9 UGIKG 
CWDTCOSO Carbon Tetrachloride 4.9 UGIKG 
CWDTCOSO Carbon-14 -0.00905 0.0763 0.126 PCIIG 
CWDTC050 Cesium-] 37 0.0245 0.0166 0.022 PCIIG 
CWDTCOSO Chlorobenzene 4.9 UGIKG 
CWDTC050 Chlorodibromomethane 4.9 UGIKG 
CWDTCOSO Chloroethane 9.7 UGIKG 
CWDTCOSO Chloroform 0.76 4.9 UGIKG 
CWDTCOSO Chromium 138 0.49 MGIKG 
CWDTC050 Chromium. Hexavalent 0.288 0.0412 MGIKG 
CWDTC050 Chrysene 344 UGIKG 
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Appendix A. SWT Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

CWDTCOSO 
CWDTCOSO 
CWDTCO5O 
CWDTC050 
CWDTCOSO 
CWDTCOW 
CWDTCOSO 
CWDTC050 
CWDTC050 
CWDTCOM 
CWDTCOSO 
CWDTCOSO 
CWDTCOW 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTCOW 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTC050 
CWDTC050 
CWDTCO50 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 
CWDTC050 
CWDTCO50 
CWDTCOSO 
CWDTC050 
CWDTCOSO 
CWDTCOSO 
CWDTCOSO 

cis-1.3-Dichloropropylene 
Cobalt 
Cobalt40 
Copper 
Delta-BHC 
Di-n-Butyl Phthalote 
Di-n-Octyl Phthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Dlchlorobrornomethane 
Dieldrin 
Dlethyl Phthalote 
Dlrnethyl Phthalate 
Endosulfan l 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
gamrna-BHC (Llndane) 
garnrna-Chlordane 
Gross Alpha 
Gross Beta 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l.2.3cd)pyrene 
Iron 
lsophorone 
Lead 
Led-2 10 
Lead-212 
Lead-214 
map-Cresol 
Manganese 
Mercury 
Meihoxychlor 
Methyl Bromide 
Methyl Chloride 
Methylene Chlorlde 
Molybdenum 
N-Nitrosodlphenylamine 
N-Nitrosodipropylamlne 
Naphthalene 
Nickel 
Nitrate 
Nitrobenzene 
Nitrogen, Total Kjeldahl 
O-Cresol 
Pentachlorophenol 
Phenanthrene 
Phenol 

- 
UGIKG 
MGIKG 
PCIIG 

MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG J 
UGIKG 
MGIKG J 
PCllG 
PCIIG 
PCIIG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG J 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
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Appendlx A. SWI Overburden Soil Doto 

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

CWDTC050 Plutonium-241 0.109 

I CWDTCO50 
CWDTC050 
CWDTCO5O 
CWDTC050 
CWDTCOM 
CWDTCO50 
CWDTCO50 
CWDTC050 

[ CWDTCOM 

CWDTC050 
CWDTCOSO 
CWDTCO50 
CWDTC050 
CWDTC050 
CWDTCOM 
CWDTCOM 
CWDTCOM 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTCOM 
CWDTCOM 
CWDTC050 
CWDTCO50 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTC050 
CWDTCO62 
CWDTCO62 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTCO62 
CWDTCO62 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTCO62 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTCO62 
CWDTC062 
CWDTC062 
CWDTCO62 
CWDTCO62 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 

Potassium-40 
Pyrene 
Radium-223 
Radium-226 
Radium-228 
Selenium 
Silver 
Strontium-90 
Styrene 
Tetrachloroethylene 
Thallium 
Thalllum-208 
Thorium-228 
Thorium-230 
Thorlum-232 
Thorium-234 
Toluene 
Total Organic Carbon 
Toxaphene 
trans-1.3-Dichloropropene 
Trichloroethene 
Tritium 
Uranium-2331234 
Uranium-235 
Uranium-238 
Vanadium 
Vinyl Chloride 
Xylenes (Total) 
Zinc 
1.1.1 -Trkhloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trichloroethane 
I,  1-Dkhloroethane 
1.1 -Dlchloroethene 
1.2.4-Trichlorobenzene 
1.2-Dlchlorobenzene 
1.2-Dkhloroethane 
1.2-Dkhloroethene (total) 
1,2-Dlchloropropane 
1.3-Dkhlorobenzene 
1,4-Dichlorobenzene 
2(4CHLOR02METHYLPHENOxv)PROPAN 
2.2'-oxybis(1-Chloropropane) 
2.4.5-T 
2.4.5-TI' 
2.4.5-Trkhlorophenol 
2.4.6-Trichlorophenol 
2.4-D 
2.4-Dlchlorophenol 
2.4-Dlmethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
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PCIIG 
PCIIG 
UGIKG 
PCIIG 
PCIIG 
PCIIG 

MGIKG 
MGIKG 
PCIIG 
UGIKG 
UG/KG 
MGIKG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCiIG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 

MGIKG 
UGlKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 



Appendix A. SWT Overburden Soil Data 

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

2-Methyl-4.6-dinitrophenol 
2-Methylnaphthalene 

2-Nitroaniline 
2-Nitrophenol 

3.3'-Dlchlorobenddlne 

3-Nitroaniline 
4,4'-DDD 

4.4'-DDE 
4.4'-DDT 
4.6-Dlnitro-2-sec-butylphenol 
4-(2.4-DCHLOROPHEN0XY)BUTYRIC 
4-Bromophenyl Phenyl Ether 

4-Chloro-3-Methylphenol 
4-Chloroanillne 
4-Chlorophenyl Phenyl Ether 
4-Methyl-2-Pentanone 
4-Nitroanlllne 
4-Nltrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actlnlum-228 
Aldrin 
alpha-BHC 
Aluminum 
Amerlclum-241 
Ammonia Nitrogen 
Anthracene 
Antimony 
Arochlor-1016 
Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor-1260 
Arsenic 
Barlum 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 

Benzo(g.h.l)petylene 
Benzo(k)fluoranthene 
Beryllium 
Beta-BHC 
Bis(2-Chloroethox/)methane 
Bis(2-Chloroethy1)ether 
Bk(2-Ethylhexy1)phthalate 
Bismuth-21 2 
Bismuth-21 4 
Bromoform 

Bulyl Benzyl Phthaiate 

Cadmium 
Calcium 
Carbazole 
Carbon Disulfide 
Carbon Tetrachloride 

UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGlKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG UJ 
UGIKG UJ 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
PCIIG 
UGIKG 
UGIKG 
MGIKG 
PCIIG 

MGlKG 
UGIKG 
MGIKG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
MGIKG J 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
PCIIG 

PCIIG 
UGIKG 

UGIKG 
MGIKG 
MGIKG 
UGIKG 
UGlKG 

UGIKG 
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Appendix A. SWT Overburden Soil Doto 

Somple Detection Expert Review Expert Review 
Identification Anolyte Concentration Error Limit Unit Qualifier Subqualifier 

Carbon-14 
Cesium-1 37 
Chlorobenzene 
~hlorodibromomethane 

Chloroethone 

Chloroform 
Chromium 

Chromium, Hexavalent 
Chrysene 

cis-1.3-Dichloropropylene 
Cobalt 
Cobalt-60 
Copper 
Cyanide, Reactlve 
Dalapon 
Delta-BHC 
Dl-n-Butyl Phthalate 
Dl-n-Oclyl Phthalate 
Dibenzo(a,h)anthracene 
Dlbenzofuran 
Dicamba 
Dichlorobromomethane 
Dichloroprop 
Dleldrln 
Dlethyl Phthalate 
Dlmethyl Phthalate 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrln Ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
Formaldehyde 
gamma-BHC (Undone) 

Gross Alpha 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno(l,2,3cd)pyrene 
Iron 
lsophorone 

Lead 
Lead-2 10 

Lead-2 12 
Lead-2 14 
Magnesium 

Manganese 

MCPA 
Mercury 
Methoxychlor 
Methyl Bromide 

Methyl Chloride 

PCIIG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
MGIKG 
MGIKG 

UGIKG 

UGIKG 
MGIKG 

PCIIG 
MGIKG 
MGIKG 

UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
PCIIG 
UGIKG UJ 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
MGIKG 

PCIIG 
PCIIG 

PCIIG 
MGIKG 

MGIKG 
UGIKG UJ 
MGIKG J 
UGIKG 

UGIKG 
UGIKG 



Appendix A. SWT Overburden Soil Doto 

Sample 
Identification 

CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 
CWDTC062 

CWDTCO62DLl 
CWDTC062DLl 

CWDTCO63 
CWDTC063 
CWDTC063 
CWDTCO63 
CWDTC063 

Anolvte 

Methyiene Chloride 
Molybdenum 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
Naphthalene 
Nickel 
Nitrate 
Nitrobenzene 
Nitrogen, Total Kjeldahl 
Nonvoiatlle Beta 
0-Cresol 
P-Cresol 
Paint Filter Test 
Pentachlorophenol 

pH 
Phenanthrene 
Phenol 
Plutonium-24 1 
Potassium 
Potassium-40 
Pyrene 
Radium-223 
Radium-226 
Radium-228 
Selenium 
Silver 
Sodium 
Strontium-90 
Styrene 
Sulfide 
Temperature 
Tetrachloroethylene 
Thalllum 
Thallium-208 
Thorium-228 
Thorium-230 
Thorium-232 
Thorium-234 
Toluene 
Total Organic Carbon 
Toxaphene 
trans-1.3-Dlchloropropene 
Trlchioroethene 
Tritlum 
Uranlum-2331234 
Uranium-235 
Uranium-238 
Vanadium 
Vlnyl Chloride 
Xylenes (lotai) 
Zinc 
Alpha-Chlordane 
gamma-Chlordane 
1.1.1 -Trlchloroethane 
1.1.2.2-Tetrachloroethane 
1.1.2-Trlchloroethane 
1.1 -Dichloroethane 
1,l -Dlchloroethene 

Detection Expert Review Expert Review 
Concentration Error Limit Unit Qualifier Subqualifier 

6.05 11.2 UGIKG U J zq  
2.1 MGIKG 
374 UGIKG 
374 UGIKG 
374 UGIKG 

276 8.3 MGIKG 
10.1 1 MGIKG 

374 UGIKG 
277 28 MGIKG 
14.9 1.86 2 .'3 PCIIG 

374 UGIKG 
3 74 UGIKG 

Pass 
936 UGIKG 

8.06 0.1 Std pH 
374 UGIKG 
374 UGIKG 

0.191 0.174 0.292 PCIIG 
1220 1040 MGIKG 
12.7 1.48 0.25 1 PCIIG 

374 UGIKG 
-0.0831 0.247 0.408 PCIIG 
0.556 0.079 0.0295 PCIIG 
0.576 0.144 0.0952 PCIIG 
2.9 1 MGIKG 

0.38 2.1 MGIKG J 
183 1040 MGIKG J 

0.352 0.058 0.0722 PCIIG 
11.2 UG/KG 
546 MGIKG 

19.4 0.1 deg C 
11.2 UGIKG 
2.1 MGIKG 

0.196 0.0434 0.0231 PCIIG 
0.598 0.224 0.19 PCllG 
0.526 0.187 0.0609 PCIIG 
0.507 0.183 0.0609 PCIIG 
0.738 0.846 0.679 PCIIG 

11.2 UGIKG 
3220 100 MGIKG 

187 UGIKG 
11.2 UGIKG 
11.2 UGIKG 

0.238 0.815 0.743 PCIIG 
0.362 0.0667 0.0181 PCiIG 
0.0238 0.018 0.0229 PCIIG 
0.384 0.069 0.0067 PCIIG 
58.5 10.4 MGIKG 

11.2 UGIKG 
11.2 UGIKG 

72.6 4.2 MGIKG 
27.9 3.7 UGIKG 
28 3.7 UGIKG 

11 UGIKG 
11  UGIKG 
11 UGIKG 
11  UGIKG 
11 UGIKG 
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Appendix A. SWI Overburden Soil Dato 

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subquoiifier 

1.2.4-Trichlorobenzene 
1.2-Dichlorobenzene 

1.2-Dichloroethane 
1.2-Dichloroethene (total) 

1.2-Dichioropropane 
1,3-Dichlorobenzene 

1.4-Dichiorobenzene 
2(4CHLOR02METHYLPHENOXY)PROPAN 
2.2'-oxybis(1-Chloropropane) 
2.4.5-T 
2.4.5TP 
2,4,5-Trichlorophenol 
2.4.6-Trichlorophenol 
2.4-D 

2,CDichiorophenol 
2,4-Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dlnitrotoluene 
2.6-Dlnitrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methyl-4.6-dinitrophenol 
2-Methylnaphthalene 
2-Nitroanillne 
2-Nitrophenoi 
3,d'Dichlorobenzidine 
3-Nitroaniline 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
4.6-Dinitro-2-sec-butylphenol 
4-(2.4-DICHLOROPHEN0XY)BUTYRIC 
4-Bromophenyl Phenyl Ether 
4-Chloro-3-Methylphenol 
4-Chioroaniline 
4-Chlorophenyl Phenyl Ether 
4-Methyl-2-Pentanone 
4-Nitroanillne 
4-Nltrophenol 
Acenaphthene 
Acenaphthyiene 
Acetone 
Actlnlurn-228 

Aldrin 
alpha-BHC 
Alpha-Chlordane 
Aluminum 

Americium-241 
Ammonia Nitrogen 

Anthracene 

Antimony 
Arochlor-1016 
Arochlor-1221 

Arochlor-1232 
Arochlor-1242 
Arochlor-1248 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG UJ 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ 
PCIIG 
UGIKG 
UGIKG 
UGIKG J 
MGIKG 
PCIIG 
MGIKG 
UGIKG 
MG/KG J 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
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Appendix A. SWT Overburden Soil Doto 

Sample 
Identification Analyte 

Detection Expert Review Expert Review 
Concentration Error Limit Unit Qualifier Subauolifier 

Arochlor-1260 
Arsenic 
Borium 

Benzene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Beryllium 

Beta-BHC 
Bis(2-Chloroethoxy)methone 
Bis(2-Chloroethy1)ether 
Bs(2-Ethylhexy1)phthalate 
Bismuth-212 
Bismuth-2 14 
Bromoform 
Butyl Benzyl Phthalate 
Cadmium 
Calcium 
Carbazole 
Carbon Disulflde 
Carbon Tetrachloride 
Carbon-1 4 
Cesium-1 37 
Chlorobenzene 
Chlorodlbromomethone 
Chloroethane 
Chloroform 
Chromium 
Chromium, Hexavalent 

Chrysene 
cis-l,3-Dichloropropylene 
Cobalt 
Cobalt-60 
Copper 
Cyanlde. Reactlve 
Dalapon 
Delta-BHC 
Dl-n-Butyl Phthalate 
Dl-n-Octyl Phthalate 
Dlbenzo(a,h)anthracene 

Dibenzofuran 
Dlcamba 
Dlchlorobromomethane 

Dichloroprop 
Dieldrin 

Dlethyl Phthalde 
Dlrnethyl Phthalate 

Endosulfan I 
Endosulfan II 

Endosulfan Sulfate 
Endrln 
Endrin Aldehyde 

Endrln Ketone 
Ethylbenzene 
Fluoranthene 

UGIKG 

UGIKG 
MGIKG 
MGIKG 

UGlKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG U J 
MGIKG J 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
PCIIG 
PCIIG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 

MGIKG 
UGIKG 
UGIKG 
MGIKG 
PCIIG 

MGIKG 
MGIKG 

UGIKG UJ 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG UJ h 
UGIKG 

UGIKG UJ h 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGlKG 
UGIKG 



Appendix A. SWT Overburden Soil Data 

Sample Detection Expert Review Expert Review 
Identification Analyte Concentration Error Limit Unit Qualifier Subqualifier 

CWDTC063 
CWDTC063 

CWDTCO63 

CWDTC063 
CWDTC063 
CWDTC063 

CWDTC063 
CWDTC063 

CWDTC063 
I CWDTC063 

CWDTC063 

CWDTC063 
CWDTC063 
CWDTCO63 
CWDTCO63 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTCM 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTCM 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 

CWDTCM 
CWDTC063 
CWDTC063 
CWDTCM 
CWDTC063 
CWDTC063 

CWDTC063 
CWDTCO63 
CWDTC063 

CWDTC063 
CWDTCO63 
CWDTCW 
CWDTC063 

CWDTC063 
CWDTCM 
CWDTCO63 

CWDTC063 
CWDTC063 

CWDTC06.3 

CWDTCM 
CWDTC063 
CWDTC063 

CWDTC063 
CWDTC063 

Fluorene 
Formaldehyde 

gamma-BHC (Lindane) 
gamma-Chlordane 
Gross Alpha 

Heptachlor 

Heptachlor Epoxide 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3cd)pyrene 
Iron 

lsophorone 
Lead 
Lead-21 0 
Lead-21 2 
Lead-21 4 
Magnesium 
Manganese 
MCPA 
Mercury 
Methoxychlor 
Methyl Bromide 
Methyl Chloride 
Methylene Chlorlde 
Molybdenum 
N-Nltrosodiphenylamine 
N-Nitrosodipropylamine 
Naphthalene 
Nickel 
Nitrate 
Nitrobenzene 
Nitrogen, Total Kjeldahl 
Nonvolatile Beta 
OCresol 
P-Cresol 
Paint Filter Test 
Pentachlorophenol 

pH 
Phenanthrene 
Phenol 
Plutonium-241 
Potassium 
Potassium-40 
Pyrene 
Radium-223 

Radium-226 
Radium-228 

Selenium 
Silver 

Sodium 
Strontium-90 

Styrene 
Sulflde 
Temperature 

Tetrachloroethylene 
Thallium 

MGIKG 

UGIKG 
UGlKG 

PCIIG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
MGIKG 
UGIKG 
MGIKG 
PCIIG 
PCIIG 
PCIIG 

MGIKG 
MGlKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
MGIKG 
MGIKG 
UGIKG 
MGIKG 
PCIIG 
UGIKG 
UGIKG 
Pass 

UGIKG 
Std pH 
UGIKG 
UGIKG 
PCIIG 

MGIKG 

PCIIG 
UGIKG 

PCIIG 
PCIIG 

PCiIG 
MGIKG 
MGIKG 
MGIKG 

PCIIG 

UGIKG 
MGIKG 
deg C 
UGIKG 

MGIKG 
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Appendix A. SWT Overburden Soil Doto 

Somple Detection Expert Review Expert Review 
Identification Analyte Concentrotion Error Limit Unit Qualifier Subqualifier 

CWDTC063 
CWDTCO63 

I 

CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTCO63 

I CWDTC063 

CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTC063 
CWDTCO63 

CWDTC063DLl 
CWDTC063DLl 

CWDTCO76 
CWDTC076 
CWDTC076 
CWDTC076 
CWDTC077 
CWDTC077 
CWDTC077 
CWDTC077 
CWDTC079 
CWDTC079 
CWDTC079 
CWDTCO79 
CWDTCOBO 
CWDTC080 
CWDTC080 
CWDTC080 
CWDTC103 
CWDTClo4 
CWDTClo4 
CWDTC 105 
CWDTC106 
CWDTC107 
CWDTCl Oe 
CWDTC109 
CWDTC 1 W 
CWDTC 109 
CWDTCl10 
CWDTC 1 1 1 
CWDTC 1 13 
CWDTCl13 
CWDTC 1 13 
CWDTC114 
CWDTC114 
CWDTCl14 
CWDTC114 
CWDTC 1 14 
CWDTC114 
CWDTC 1 14 

Thallium-208 
Thorium-228 
Thorium-230 
Thorium-232 
Thorium-234 
Toluene 
Total Organic Carbon 
Toxaphene 
trans-1.3-Dichloropropene 
Trichloroethene 
Tritium 
Uranium-2331234 
Uranium-235 
Uranium-238 
Vanadium 
Vinyl Chloride 
Xylenes (Total) 
Zinc 
Alpha-Chlordane 
gamma-Chlordane 
Alpha-Chlordane 
Chlordane 
gamma-Chlordone 
Strontium-90 
Alpha-Chlordane 
Chlordane 
gamma-Chlordane 
Strontium-90 
Alpha-Chlordane 
Chlordane 
gamma-Chlordane 
Strontium-90 
Alpha-Chlordane 
Chlordane 
gammaChlordane 
Strontium-90 
Cadmlum 
Cadmlum 
Chromium 
Nickel 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Chromium 
Nickel 
Cadmium 
Cadmium 
Antimony 
Chromium 
Nickel 
Actinium-228 
Blsmuth-212 
Bismuth-21 4 
Cesium-1 37 
Cobalt40 
Lead-21 0 
Lead-2 1 2 

PCIIG 
PCllG 
PCIIG 
PCIIG 
PCIIG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
UGIKG 
PCIIG 
PCIIG 
PCIIG 
PCllG 

MGIKG 
UGIKG 
UGIKG 
MGlKG 
UGIKG 
UGIKG 
UGIL 
UGIL 
UGIL 
PCIIG J 
UGIL 
UGIL 
UGIL 
PCIIG J 
UGIL 
UGIL 
UGIL 
PCIIG J 
UGIL 
UGIL 
UGIL 
PCIIG J 

MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGlKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG UJ 
MGlKG 
MGIKG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 



Appendix A. SWT Overburden Soil Doto 

Sample 
Identification Anaiyte 

Detection Expert Review Expert Review 
Concentration Error Limit Unit Qualifier Subqualifier 

CWDTC114 

CWDTCl14 
CWDTC114 

CWDTC114 
CWDTC114 

CWDTC114 
CWDTC115 

CWDTC115 
CWDTCl15 

CWDTC115 
CWDTC115 
CWDTC115 

CWDTC115 
CWDTC115 
CWDTC115 
CWDTCl15 
CWDTCl15 
CWDTC115 
CWDTC 1 15 
CWDTC116 
CWDTC116 
CWDTC116 
CWDTC116 
CWDTCl16 
CWDTCl16 
CWDTCl16 
CWDTC116 
CWDTC 1 16 
CWDTC116 
CWDTC116 
CWDTCl16 
CWDTC116 

Notes: 
J 

PCIIG 
PCiIG 

PCIIG 
PCIIG 
PCIIG 

PCIIG 

PCIIG 
PCilG 
PCIIG 

PCIIG 
PCllG 
PCllG 

PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCllG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCllG 
PCllG 
PCilG 
PCIIG 

The anaiyte was posltlvety Identified: the associated numerical value is the approximate concentration of 

the anaiyte in the sample. 
The anaiyte was not detected above the reported sample quantiflcation lirnlt. However, the reported 
quantiflcation limit is approximate and may or may not represent the actual limit of quantification 

necessary to accurately and precisely measure the analyte in the sample. 
The sample results are rejected due to serious deficiencies in the ability to analyze the sample and 

meet quality control criteria. The presence or absence of the analyte cannot be verified. 
Callbration failure; poor or unstable response. 
Matrix duplicate imprecision or MSIMSD imprecision. 
Matrix spikelmatrix spike duplicate recovery failure. 
Below CRQUCRDL or above calibration range. 
Detected concentrations >25% difference between 2 GC columns (pesticides). 
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APPENDIX B 

WILCOXON RANK SUM TEST RESULTS 

WEISS ASSOCIATES Project Number: 128-4006 



',Nilcoxon Ran!< Sum Test, Comparison of S ' I  data to background, 81-212 

- Tie Ind. 
0 0 

Sample ID CONC (I Grouping Abs Rank Tie-Norm Rank n l  Ranks 
, CWDTCI 16 ! 0.2543SWT 1 1 1 
ILEHR-SS-BG-0101 , 0 . 2 6 3 1 ~ ~ ~  2 2 0 
;FHR-SS-BG-01 10 i 0.264rBKG 3 3 0 
EWDTC063 I 0 . 2 8 5 ; ~ ~  4 4 4 
.LEHR-SS-~~-01 0002941~~~ 5 5 o 

Minimum numbeipf samples (Background + Cleanup Unit) = 9 Pass 
Minimum number of Background samples = 4 Pass 

LEHR-SS-BG-0082 
CWDTCl15 
CWDTC114 

Minimum number of Cleanup Unit samples = 5 Pass 

0 . 3 1 8 ~ ~  6 6.5 0 
0.3/sWT 7 6.5 6.5 

0.3021 SWT 8 8 8 

WILCOXON RANK SUM TEST RESULTS 
n l=  12 
n2= 12 
m= 24 

WRS= 170 
g= 3 

Sum[tj(tj2-I)]= 18 
Zrs= 1.155454 

Z0.9= 1.281551 
Zrs < Z(1-a): Null Hypothesis Accepted, Data is below background. 

LEHR-SS-BG-0073 
' 

0.31 7! BKG 9 9.5 0 
LEHR-SS-BG-0091 0.3171 BKG 10 9.5 0 
LEHRSS-BG-0074 0.334 BKG 11 11.5 0 
CWDTCO46 i 0.334 SWT 12 11.5 11.5 
LEHR-SS-BG-0066 1 0.33 13 13 0 
LEHRSS-BG-0109 14 14 0 
LEHR-SS-BG-0092 15 15 0 
CWDTC062 16 16 16 
uLEHR-SS-BG-0083 17 17 0 
CWDTC043 18 18 18 
CWDTC044 19 19 19 
CWDTC050 20 20 20 
CWDTC049 21 2 1 2 1 

22 22 22 
23 23 23 
24 24 0 

DATA SUFFICIENCY EVALUATION 
Type I Decision Error, alpha = 0.1 

Z(1-a)= 1.281551 
Type 2 Decision Error, beta = 0.2 

Z(1-b)= 0.841 621 
Total Shift, (mglkg) or (pCilg) = 0.1 164 

Standard Deviation of BKG Group, (mglkg) or (pCilg) = 0.050855 
Standard Deviation of SWT Group, (mg/kg) or (pCilg) = 0.05625 

Allowable Relative Shift = 2.069327 
Probability, Pr = 0.92987 



WllcolonRmk Sum Teat  Camp.r#son of SWT data 10 background. 31-214 



Wilcoxon Rlnv Sum Test. ampan'son of SWTdara to background, Cd 

Samole ID CCNC :~Gmuoma Abs Rank TibNorm Rank nlRanks ti(it'-l) Tie lnd. 
R-SS-BG-0088 0 3KG 1 d a 0 0 

0 aKG 
0 8KG 
0 9KG 
0 BKG 
0 aKG 
0 BKG 
0 BKG 
0 BKG 
0 SWT 
0 SWT 

0.07 BKG 
0.0s BKG 
0.0s BKG 
0.1 BKG 
0.1 BKG 

0.11 BKG 
0.14 BKG 
0.18 BKG 
0.2 BKQ 
0.2 BKG 

021 BKG 
0.21 SWT 
012 BKG 
012 SWT 
an BKG 
023 BKG 
023 BKG 
023 S w r  
014 SWT 
0.24 SWT 
0.20 BKG 
0.26 0% 
028 BKG 
0.20 SWT 
o n  BKG 
0.28 BKG 
028 8KG 

0.2m BKG 
029 BKG 
0.29 BKG 
0.3 BKG 
0.3 BKG 
0.3 BKG 
0.3 BKG 
0.3 BKQ 

0.32 BKG 
0.32 BKG 
0.32 BKG 
0.32 SWT 
0.24 BKG 
0.34 BKG 
0.37 BKG 
0.37 BKG 
0 .a  BKG 
0.41 BKG 
0.42 BKG 

0.6M SWT 
0.717 SWT 
0.728 SWT 
0.74 SWT 
a 7 4 . s w  

0.749 SWT 
0.784 SWT 

CWDTC108 
CWDTC104 
M T C 1 0 7  0.808 SWT 
DATA SUFFICIENCY EVALUATION 

Slandsrd Deviation of BKG Omup. ( W e )  or (pWg) = 0.130807 
Shnaam OewaUM of SWT Gmup. (mpl(cg) or (pCVg) a 0.281177 

Pmb.billly. Pr = 0 . w m a  
Mlnimum number of samples (Badtgmund + UaMup Unit) 136 Total axlstlng number of samples is  lnaufflolent 

Minimum number of Eackgmund aamplsr 22 P u s  
Mlnmm number of ChMUP Udl  S O t W M  a 114 Exlatlng numb- of CIunup Unit samplas Ie Inaufflolenl 

WILCOXON RANK SUM E S T  RESULTS 
nl- 17 
nZ= 48 
m- 85 

W S m  721.5 
0- 18 

Sum(l](lP-l)]= I886 
Zrr 2.403178 

20.9~ 1.281551 
Z n  > Z(1-a): Null Hypothasis Rajachd. Data la abova background. 



Wllcoxon Rank Sum Test, Comparison of SWT data to background, Cr-8 

Samolo ID CCNC bGrouoinq 

LEHR-SS-aG-0061 0 BKG 

LEHR-SS-BG-007 0 SKG 

LEHRSS-BG-00'1: 0 BKG 
LEHR-SS-BG-007- 0 BKG 
LEHR-SS-BG-008: 0 BKG 

LEHR-SS-BG-008' 0 BKG 
LEHR-SS-BG009: O BKG 

LEHR-SS-BG-0091 0 BKG 
LEHR-SS-BG-010: 0 BKG 

LEHR-SS-BG-010' 0 BKG 
LEHR-SS-BG-0101 0 BKG 

LEHR-SS-BG-OllI 0 BKG 
LEHRSS-BG-01 I 0 BKG 
LEHR-SS-BG-OI 1, 0 BKG 
LEHR-SS-BG-01 I: 0 BKQ 

LEHR-SS-BG-0071 0.01 1 BKG 
LEHR-SS-BG-006 0.012 BKG 
LEHR-SS-BG407! 0.012 BKQ 
LEHR-SS-BG-0061 0.012 BKG 
LEHR-SS-BG-008' 0.0 12 BKG 
LEHRSS-BG-011: 0.012 BKQ 
LEHR-SS-BG-OWI 0.012 BKG 
LEHR-SS-Bo-007: 0.017 BKG 
LEHR-SS-BG-010. 0.017 BKG 
LMR-SS-BG-010: 0.018 BKG 
LEHR-SS-BG-008: 0.02 BKG 
LEHR-SS-BG-OO& 0.021 BKG 
LEHR-SS-BG-010: 0.021 BKG 
LEHR-SS-BG-OIM 0.022 BKQ 
LEHR-SS-BG-009' 0.022 BKG 
LEHR-SS-80-0 111 0.023 BKQ 
LEHR-SS-BG-010 0.024 BKG 
LEHR-SS-BG409I 0.024 BKG 
LEHR-SS-BGW. 0 . W  BKG 
!3HR-SS-BG-009. 0.028 BKG 
LEHR-SS-BG-008 0.029 BKQ 
LEHR-SS-BG-01 I: 0.033 BKQ 
LEHR-SS-BG-0081 0.033 BKG 
LEHR-SS-BG-0071 0.039 BKG 
LEHR-SS-BG-OO'I: 0.041 BKG 
LEHR-SS-80-007' 0.042 BKG 
LEHR-SS-BG-008: 0 . M  BKG 
LEHR-SS-BG-006' 0.048 BKQ 
LEHR-SS-BG-0071 0.049 BKQ 
LEHR-SS-BG-009 0.049 BKG 
LEHR-SS-BG-006: 0.053 BKG 
LEHR-SS-BG-OW! 0.056 SKG 

1 0.3uJsWT 
DATA SUFFICIENCY EVALUATION. 

Abs Rank - 
1 

2 

3 
4 

5 
8 

7 

8 
9 

10 

11 
12 
13 
14 
15 
18 

17 
18 
18 
20 
21 
22 
23 
24 
25 
26 
27 
ls 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
38 
40 

41 
42 
43 
44 
46 
4 8  

nbNorm Rank 

8 

li(tjd-11 Tla Ind. 

0 . 0  

O . I  
0 2 
0 3 
0 4 

0 5 
0 8 

0 7 

0 8 

0 9 

0 10 
0 11 

0 12 
0 13 

3380 14 
0 0 

0 0 
8 1 
0 0 
8 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 '  0 
0 0 
a 0 
0 0 
0 0 

0 0 .  
0 0 
0 .O 
0 0 
0 0 
0 0 

Atlomblm &tlw Shln - 0.181170 
Pmb.blllly. R 0.550488 , 

Minhum numbsr of s ~ p l a s  (Badcpmund + Ueanup Unll) = 4243 Tobl uiatlng number of samples la Insufflolsnt 
Mlnhwn numbsrd BlckWOwd sMplar 153 Exlaling numbarol bokgmund samples is Inrufflohnl 

Mlnimwn mmbar d Clsmp Unil rampias = 4080 Ustlng number of Clunup Unl aamplms Is Insufflchnl 

WILCOXON RANK SUM TEST RESULTS 
nl- 9 
n2- 47 
ma 58 

w s =  488 
e= 3 

Sum(~(liZ-l)~= 3372 
Zrs- 4.784382 

20.91 1.281551 
h > a?-.): Null Hypothesla Rsjsctmd, Data Is abova background. 



Sarnam ID CCNC ~G~OUDIM 

ssl~cpocJ?. _-- . ,--?.JlBKG 
L u i n , S P g G ~ ~ - o . S ~ s K C  

:SSBGM39 . 1 BKG -- . .- , . ... . .. - -- 
:L.@."B-acOosa.1.1:BKG 
SSSopppL .-L-V:W 
w'7s=sc407!.-:-!.k*. 
'.E!P:ssa.-I~;-'.25'8KG 
'.%Rs.%sc4C?.?_ :L-?:?=!BKG 
. W ~ ? S I B . W O ? E ~ ~ . ~ ? ! ~ K G  
SSBGmOO 1.5 BKG 
WR-95-809078 1.57 BUG 
WRdS-BG40(15 1.62 BKO 
WRSsBGMn 1.65 BKG 

1.m BKQ 
201 BKO 
203 BKG 
2 1  BUG 
2 3  M G  
2 4  EKG 

283 8KG 
287. BKO 

3 BKO 
3 EKG 

3 2  BUG 
3 2  8KG 

331 BKG 
3.4 BKQ 

377 BKG 
3.77 BKG 

4.3 BUG 
5.1 BKG 

5.57 BUG 
5.8 BKG 

5.81 BKO 
0.00 8KG 
a44 8KG 
7.11 BKG 
7.22 BKQ 
7.31 BXO 
7.75 BKO 

8.5 BKG 
SSBOmP 8.7 BKG 
LEWlSSBOM71 8.92 BKG 
L E W h S S - W 7 0  9.81 BKQ 
CYLOTcm 10.1 SVYT 
LEHRBSBGM9411 14175 BKC 
CMRSFBOM72 10.8 BKG 
SSBGma 11 BKG 
LWRBSBGOOB(I 11.4 BKQ 
LMR-6SBcMo1 12BKQ 
L W 9 8 B O M 9 7  129 BKG 
CWDTU163 129 SWT 
SBGWJ1 13 BUG 
LIl(RS&BCM090 15.4 BUG 
tWOTCO44 1 I 4  SWT 
L E H R B S B c M l l  15.9 BKG 
LMR998040QB 11 BKG 
SS8GMa7 17 BKG 
LEHR-S80G-%57 17.2 BKO 
CWDTcMl 17.8 SWT 
LEHRW l a 1  BKG 
LEHRBSB090LIO 114 BUG 
~ 8 0 0 0 1 0  10 BKG 
LMRBSBG-0110 21.8 BKG 
LEHR-8SBGQX2 21.8 EKG 
CYLOTW40 22SWT. 
LEHR-6SBG-0112 221 BKQ 
SSBG(1(120 24 EKG 
SSffiM11 25 EKG 
CYHnUYI ZaZSWT 
85800019 28 8KQ 
LWR-SMG-01W 29.3 BKQ 
M T C M I  J(L7 SWT 
CWOTWO USWT 
SBGDJZM29 38 EKG 
cwoTcM3 W S W T  
W B S B G ~  48EKQ 
LEHR9&8CMM7U 51.25 EKQ 
G H R 4 S B W 5  8hDEKQ 
L M R 4 S B O M 0 9  1OBBnG 
DATA SUFFICIENCY EVALUATION 

WILCOXON RANK SUM TEST RESULTS 
n l -  s 
nz- n 
m.81 

WRS- 579 
9- 7 

SUm(W2-11P 42 
Zlr- 3.155868 

M.9. 1.2s1ssr 
as. Z(l+): Null HypoUl.ak I7ald.d. 0.1. Is .bow. hkgtound. 



Wllcoxon Rank Sum Test. Comparison of SWT data to background. Pb 

Samole 10 - 
R-SS-aG4108 
R-SS-BG-0110 
R-SS-BG-0102 
R-SSSG-0074 
R-SS-BG-0115 
R-SS8G-0092 
R-SS-8GM179880 
R-SS-BG-0098 
R-SS-EGO11 1 
RSS4G01058106 
R-SS-BG-0090 
R-SSBG-0100 
CWDTCOBZ 
RSS-BG0067 . 
RSSBG4070 
R-SS-BG-0116 
CWOTC083 
R-SS-BG-0089 
RSS-BG-5 
R-SS-a-93 
RSS-BG-0109 
CWOTC043 
CWDTC049 ' 

R-SS-BGOO89 
CWOTC044 
R-SS-BG0085 
R-SS-BW75 
R-SS-BG-0078 
R-SS-BG-0098 
CWDTC042 
RSS-BG-0078 
RSS4G-0088 
R S S B G 4 0 l l  
R-SS-BG-CiY83 

, RSS-BG-0072 
CWOTCMB 
RSS-BG-0068 
CWDTC048 
R-SS-BG-0087888 
R-SS-BGMl94695 
R-SS-BG-0097 
R-SS-BG-0112 
R-SS-BG-0113 
R-SS-BG-0103 
R-SS-BG-0101 

CONC :I Grouoinq 
4.4 aKG 
4.3 BKG 
5.2 BKG 
5.3 BKG 
5.4 BKG 
5.6 BKG 

8.05 BKG 
8.2 BKG 
6.6 BKG 
6.9 BKG 

7 8KG 
7 BKG 
7 SWT 

7.2 BKG 
7.2 BKG 
7.2 BKG 
7.3 SWT 
7.4 BKG 
7.4 BKG 
7.4 BKG 
7.4 BKG 
7.4 SWT 
7.4 SWT 
7.5 BKG 
7.5 SWT 
7.8 BKG 
7.8 BKG 
7.8 BKG 
7.6 BKG 
7.6 SWT 
7.7 BKG 
7.8 BKG 
7.8 BKG 
7.8 8KG 
7.9 BKG 
7.9 SWT 

8 BKG 
8.1 SWT 
8.2 BKG 
8.2 BKG 
8.4 BKG 
8.4 BKG 
8.4 BKG 
8.5 BKG 
8.8 BKG 

R-SS-BG-0084 

R-SS-BG-0071 
RSS-BG-0104 
~,ss-BG-0082 I 9.8 BKG 
R-SS-BG-0107 I 10.1 BKG 
@%q- 1 10.8 SWT 
DATA SUFFICIENCY EVALUATION 

-\bs Rank Tie-Norm Rank 11Ranks ~/(tI'-l) i'le lnd. 
1 1 J 0 0 
2 ' 2  0 0 0 
3 3 0 0 0 
4 4 0 0 0 
5 5 0 0 0 
a 6 o o o 
7 7 0 0 0 
8 8 0 0 0 
9 9 0 0 0 
10 10 0 0 0 
11 12 0 0 0 
12 12 0 0 1 
13 12 12 24 2 
14 15 0 0 0 
15 15 0 0 1 
18 15 0 24 2 
17 17 17 0 0 
18 20.5 0 0 0 
19 20.5 0 0 1 
20 20.5 0 0 2 
21 20.5 0 0 3 
22 20.5 205 0 4 
23 20.5 20.5 210 5 
24 24.5 0 0 0 
25 24.5 24.5 6 1 
28 28 0 0 0 
27 28 0 0 1 
28 28 0 0 2 
29 28 0 0 3 
30 28 28 120 4 
31 31 0 0 0 
32 33 0 0 0 
33 33 0 0 1 
34 33 0 24 2 
35 35.5 0 0 0 
36 35.5 35.5 8 1 
37 37 0 0 0 
38 38 38 0 0 
39 39.5 0 0 0 
40 39.5 0 8 1 
41 42 0 0 0 
42 42 0 0 1 
43 42 0 24 2 
44 44 0 0 0 
45, 45 0 0 0 

Type 1 Dedslon E m ,  alpha = 0.1 
Z(1-a)= 1.281551 

Type 2 Decision Error. beta = 0.2 
. z(ia)i 0.841821 

Total S h e  (m@g) ar (pCUg) = 2.85 
Slandivd Deviatbn of BKG Emup, (m@g) or (pCUg) = 1.328578 
Standard Oeviatlon of SWT Group, (mg/kg) or (pCUg) 2 1.138489 

Allowable Relative Shift = 2503383 
Pmbabilily. Pr = 0.984926 

Mlnimum number of samples (Backgmund + Cleanup Unit) = 8 Pa50 
Minimum number of Background samples = 5 Paaa 

Minimum number of Cleanup Unil samples = 4 Pass 

WILCOXON RANK SUN TEST RESULTS 
n l =  9 
n2- 46 
ma 55 

WRS= 251 
g= 11 

Sum(lj(tJ2-I)]= 456 
Zrs= -0.022782 , 

ZD.9= 1.281551 
Zrs < Z(1-a): Null Hypothesis Accepted. Data Is below background. 



Wllcoxon Rank Sum Test, Comparison of S W  data to background. Pb-210 

0.227 BKG 
0244 BKG 
0.27 BKG 

0292 BKG 
0.295 BKG 
0.308 BKG 
0 . a  BKG 
0.383 BKG 
0.379 BKG 
0.385 BKG 
0.404 BKG 
0.408 BKG 
0.414 BKG 
0.414 BKG 
0.438 BKG 
0.463 SWT . 
0.488 BUG 
0.548 8KG 
0.55 BKG 

0.552 BKG 
0.587 SWT 
0.802 BKG 
O.8M BKG 
0.682 BUG 
0.684 SWT 
0.888 BKG 
0.882 BKG 
0.703 BKG . 

0.7055 BKG 
0.709 BKG 
0.709 SWT 
0.788 SWT 
0.818 BKG 
0.858 BKG 
aaa BKG 

0.894 BKG 
0.894 BKG 
0.904 BKG 

1 BKG 
1.02 BKG 
1.02 BKG 
1.1 BKG 

1.14 BKG 
1.14 SWT 
1.15 SWT 
128 SWT 

C W T C M 4  9.77 SWT 
DATA SUFFICIENCY EVALUATION 

.Ibs Hank Tie4orm Rank nlRanks :i(l?-l) Tie Id. 
1 

. Type 1 Dedslon Error. alpha 0.1 
Z(1-a)= 1281551 

Type 2 Dedalon Error. beta = 0.2 
Z(1-b)p 0.841821 

Tolal ShR (mglkg) or (pWg) = 0.48 
Slandard Devlatbn of BKG Gmup. (mglkg) or (@Up) * 0.582797 
Standard Devlatlon of SWT Gmup. (mg/kg) or (pCVg) 2.667249 

Allowable Relative Shln 0.179981 
PmbablUty. Pr = 0.550138 

Minimum number d samples (Backgmund + Uean~p Ufll) = 3437 
Mlnlmum number of Background samplaa = 157 

Minimum number of Cleanup Unit samplsa 3280 

Total exlstlng number of ra rn~ les  Is Inaufliclent 
Exlstlng number of Background samples Is lnsufflclent 
ExlsUng number of Cleanup Unlt samplsr I s  lnauttlclent 

WILCOXON RANK SUM TEST RESULTS 
nla 12 
n2P 48 
m- 60 

WRS= 455 
gp 5 

Sum(lj(tj2-I)]= 30 
Zrs= 1.644882 

ZO.9= 1.281551 
Zm > Z(1-a): Null Hypothesis Rejected, Data Is above background. 



Wilcoxon Rank Sum Tast, Comparison of SWT data to badcground, Pb-214 

Samcle ID CCNC (~Grouomq Abs Rank Tie-Norm Rank nlRanks lj(tj2-1) Tie lnd. 
CWDTC115 I) --- - - 
CWDTCll4 

1 ------- _-__-- 0.411sWT 2 2 2 0 0 
LEPR-SS-BG-0101 --- 
LEHR-SS-BG-0110 ; 0 
LEHR-SS-BG-010C -- ---- -- ------- 

' CWDTC116 
~EHR-SSZG:? 
LEHR-SS-BG-0092 

8 LEHR-SS-BG-0073 
L.-_l.rr-.- 

@HR-SS-BG-0082 
! LEHR-SS-BG-0066 
iCWDTC048 
iCWDTC050 

.--- - 
l i O S B K G  3 3 0 0 0 

.427iBKG 
I_- 

4 4 0 0 0 
0.432!BKG !----* 5 5 0 0 0 

I 0.44iSW - --- 6 6 6 0 0 
O . ~ B K G  

___j 
7 7 0 0 0 

! 1 0.472JBKG 8 8 0 0 0 
l ! 0.4731BKG 
T--- 

9 9 0 0 0 
I 0.4941BKG 10 10 0 0 0 

T-fifiI BKG 11 11 0 0 0 
12 12 12 0 0 
13 13 13 0 0 
14 14.5 0 0 0 
15 14.5 0 6 1 
16 16 16 0 0 
17 17 17 0 0 
18 18 0 0 0 

I 0.591 SWT 19 19.5 19.5 0 0 

- - - .-  

FEHR-SS-BG-0074 

1 LEHR-SS-BG-0109 
!CWDTC042 I 0.56: 

JCWDTCO63 
'CWDTCO62 ! 0.684isW 
~ C W D T C O ~ ~  
DATA SUFFICIENC 

T - G ~ s W T  23 23 23 0 0 
:Y EVALUATION 

Type 1 Dedsion Error, alpha = 0.1 
I Z(1-a)= 1.281551 

Type 2 Decwon Error, beta = 0.2 
Z( l  -b)= 0.841 621 

Total Shift. (mglkg) or (pCUg) = 0.165 
Standard Deviation of BKG Group, (mghg) or (pCUg) = 0.055352 
Standard DeviaHon of SWT Group. (mghg) or (pCVg) = 0.104065 

Allowable Relative Shift = 1.585553 
Probability, Pr = 0.868557 

l Minimum number of samples (Background + Cleanup Un~t) = 17 Pass 
Minimum number of Background samples = 4 Pass 

Minimum number of Cleanup Unit samples = 13 Existlng number of Cleanup Unit samples is insufficient 

WILCOXON RANK SUM TEST RESULTS 
n l=  12 

.n2= 11 
m= 23 

WRS= 172 
I, . 9= 2 

Sum[tj(t]2-I)]= 12 
Zrs= 1.7241 33 

Z0.9= 1.281551 

i Zrs > Z(1-a): Null Hypothesis Rejected,.Data Is above background. 



'Mlcoxon Rank Sum Teat, Camparison of SWT data to background. Sb 

Sarnnln I0  CONC f Gmunino 4bs Rank Tin-dVom Rank nlRsnks li(YJ-1) Tie lnd. 

R-SS-aG-3082 0 aKG 9 0 

R-SS-BG-0083 
R-SS-BG-0085. 
R-SS-BG-0086 
R-SS-3G-0089 
RSS-BG-0096 
R-SS-BG-0098 
R-SS-BG-0099 
RSS-BG-0102 
R-SS-BG-0103 
R-SS-BGdlO5&lt 
R-SS-BG-0109 
RSS-BG-01 I1 
R-SS-BG-01 I2 
RSS-BG-OI13 
RSS-BG-OI IS 
R-SS-BG-0116 
CWOTCMZ 
CMC043 
CWmCD48 
CWDTCMB 
CWOTCll3 
CWOTCM 
CrnTC044 
R-SSBG-CQ97 
R-SS-BG-0084 
R-SSBG-0 100 
R-SSBG-0104 
CWDTCCSO 
R-SSBG-0108 
R-SSBG-0101 
R-SSBG-0092 
R-SS-80-0114 
R-SSBG-0094&9: 
R-SS-BG-0110 
R-SS-BG-0093 
R-SS-BG-008783: 
R-SS- BG-0066 
R-SEBG-0091 
R-SSBG-0071 
RSSBG-0090 
R-SS-BG-0081 
R-SS-BG-0 I07 
R-SS-BG-0074 
R-SS-BG-0067 
R-SS-BGOO69 
R-SS-B-70 

0 BKG 

0 BKG 

0 3KG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 

0 BKG 
0 SWT 
0 SWT 
0 SWT 
0 SWT 
0 SWT 

0.27 S w r  
0.39 SWT 
0.41 BKG 
0.45 BKG 

0.45 BKG 
0.45 BKQ 
0.48 SWF 

0.49 BKG 

0.51 BKQ 

0.57 BKG 

0.59 BKG 

0.63 BKQ 

0.7 BKG 

0.71 BKG 

0.77 BKG 

0.79 BKG 

0.8 BKG 

0.81 BKG 

0.81 BKG 

0.83 BKG 
0.87 BKG 

0.93 BKG 

0.95 BKO 

1.1 BKG 

1.1 BKG 

Type 1 Daddon Ermr, alphe -0.1 
.q1-+ 11111551 

Type 2 Dedalon Ermr, bela = 02 
q1-b). 0,841821 

TOW ShY (mgilg) or @Up) - 0.42 
Standard Onvialion of BKG Gmup, (mplkp) or (pcup) - 0.542248 

. S I ~ d a r d  OwlrUon of SWT Ginup. (mwkg) or (pCVp) * 0.62072 
AUowbb Rnhthn Shill 0.878(134 

PmbabiUIy, Pr - 0.684688 
Minimum number of sampler (Backgmund + Clamup Unll) - 45 

Mlnirmm number of Backgmund sample8 0 20 
MWmum numbor of Cleanup Unl r l m p l u  0 28 

P1.l 
Pars 
Existlnq numbsr of Cleanup Unit s a m p b  Is inrufflcient 

WILCOXON RANK SUM TEST RESULTS 
n1- 10 
n2- 411 
m- 58 

WRS- 24.9 
a- 7 

Sum1tJ(lj2-l)l- 10718 
Zn- -1.068314 

20.8- 1.281551 
Zrs < Z(1-a): Null Hypolhesia Accepmd. DaU Is bdow background. 



Wilcoxon Rank Sum Test, Comparison of SWT data to background, Sa 

Samole ID CONC (~Grouoing Abs Rank Tie-Norm Rank nlRanks tj(tjz-1) Te lnd. 
SSaG0019 0.1 BKG 1 2 0 0 0 
SSBG0027 0.1 BKG 2 2 0 0 1 
SSBG0052 0.1 BKG 3 2 0 24 2 
SSBG0009 0.21 BKG 4 4 0 0 0 
SSBGOOlO 0.23 BKG 5 5 0 0 0 
SSBG0014 0.24 BKG 6 6 0 0 0 
SSBG0020 0.31 BKG 7 7 0 0 0 
SSBG0018 0.38 BKG 8 8 0 0 0 
SSBG0038 0.45 BKG 9 9 0 0 0 
SSBG0005 0.48 BKG 10 10 0 0 0 
SSBG0011 0.52 BKG 11 11 0 0 0 
SSBG0037 0.58 BKG 12 12 0 0 0 
SSBG0001 0.6 BKG 13 13 0 0 0 
SSBG0023 0.64 BKG 14 14 0 0 0 
SSBG0030 0.65 BKG 15 15.5 0 0 0 
SSBG0046 0.65 BKG 16 15.5 0 6 1 
SSBG0002 0.75 BKG 17 17 0 0 0 
SSBG0056 0.78 BKG 18 18 0 0 0 
SSBG0039 0.9 BKG 19 19 0 0 0 
CWDTC043 1 SWT 20 20.5 20.5 0 0 
CWDTC050 I SWT 21 20.5 20.5 6 1 
SSBG0029 1.05 BKG 22 22 0 0 0 
SSBG0033 1.1 BKG 23 24 0 0 0 
CWDTC042 1.1 SWT 
CWDTC046 1 1.1kWr 

1 SSBG0042 1 . 2 7 ~ ~ ~  
!CWDTC049 1 1.2 SWT 
I SSBG0048 

,CWDTCO45 1.4 SWT 
i CWDTC'O48 1.q S W  
~ C W D T C O ~ ~  ! - 2.3 SWT 
e D T C O 6 2  1 2.$WT 
DATA SUFFICIENCY EVALUATION 

Type 1 Decision Error, alpha = 0.1 
Z(1-a)= 1 .28l551 

Type 2 Decision Error, beta = 0.2 
Z(l-b)= 0.841621 

Total Shift, (mgkg) or (pCilg) = 0.36 
Standard Deviation of BKG Group, (mglkg) or (pCi1g) = 0.374171 
Standard Deviation of SWT Group, (mglkg) or (pCi1g) = 0.664162 

Allowable Relative Shift = 0.542036 
Probability, Pr = 0.650195 

Minimum number of samples iBackground + Cleanup Unit) = 92 Total existing number of samples is lnsufficienl 
Minimum number of Background samples = 22 Pass 

Minimum number of Cleanup Unit samples = 70 Existing number of Cleanup Unit samples is insu 

WILCOXON RANK SUM TEST RESULTS 
n l =  9 
n2= 24 
m =  33 

WRS= 241.5 
g= 6 

Sum(tj(tj2-I)]= 72 
Zrs= 3.580993 

Z0.9= 1.281 55 1 
Zrs > Z(1-a): Null Hypothesis Rejected, Data is above background. 



Wllcoxon Rank Sum Test, C~mparlson of SWT data to backgmund. Sr-80 

3amcle 10 CCNC 11Grauo1na 
C'rVDTCOSO 4.025 SWT 
CtvQTCO42 4.005 SWT 
LEHR-SS-BG-00948 -0.004 aKG 
LEHR-SS-BG-0000 -0.003 BKG 
LEHR-SS-BG-0089 -8E-04 BKG 
LEHRSS-aG-0097 0.0029 BKG 
LEHRSS-BG-0107 0.005 BKG 
LEHR-SS4G-0100 0.0059 BKG 
LEHR-SS-BG-0084 0.0073 BKG 
LEHRSS-BG-0112 0.0075 BKG 
CWDTCO49 0.0075 SWT 
LEHRSS-BG-0116 0.W78 BKG 
LEHRSS-BG-OO87&: 0.0082 BKG 
LEHRSS-BG-OOM 0.0093 BKG 
LEHRSSBG-01 15 0.0095 BKG 
LEHRSS-BG4088 O.OlW BKG 
LEHRSS-BG-OOQ3 0.0108 BKG 
LEHRSSJG4111 0.0121 BKG 
LEHRSSBG4105B 0.0127 BKG 
LEHRSSJGm85 0.0134 BKG 
LEHRSS-BG-0103 0.0148 BKG 
LEHRSS-BG-0110 O.01BB BKG 
LEHRSS-BG-0108 0.0174 BKG 
LEHRSS-BOX092 0.0177 BKG 
LEHRSSBG0099 0.0178 BKG 
LEHRSSBG-0108 0.0182 BKG 
LEHRSS-BG0Mi9 0.OlBB BKG 
LEHRSS-BG-OOM 0.0188 BKG 
LEHRSS-BGOi14 0.0193 BKG 
LEHRSS-BG4104 0.0198 BKG 
LEHR-SS-BGO113 0.0202 BKG 
LEHRSS-EG-00BJ 0.0208 BKG 
LEHRSS-BG-0101 0.0231 BKG 
LEHRSS-BG-0070 0.0235 BKG 
LEHR-SS-BG-OO76 0.0248 BKG 
LEHRSS-BG00791U 0.0258 BKG 
LEHRSS-BG4078 0.0288 BKG 
LEHR-SSBG0087 0.027 BKG 
LEHRSS-BG-0091 0.027 BKG 
LEHR-SS-BG-0071 0.0275 BKG 
LEHRSS-BG-0373 0.0297 BKG 
LEHRSSBG-0074 0.0299 BKG 
CWTC043 0.0304 SWT 
LEHRSS-BG-0068 0.0383 BKG 
LEHR-SSBG482 0.0374 BKG 

0.0387 BKG 
0.0405 BKG 

10.041ilsWT 
- 0 . 0 4 2 8 i B ~ ~  

me-Norm Rank 
1 
2 
3 
4 
5 
8 
7 
8 
9 
10 
11 
:2 
13 
14 
15 
16 
17 
18 
19. 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 

38.5 
38.5 
40 
41 
42 
43 
44 
45 

ll(l{-i) Tie lnd, 
0 0 

. Type 1 Dedaion Enur. alpha = 0.1 
Z(l-a)= 1.281551 

Type 2 Dedslon Enur, beta = 0.2 
z(1-q- 0.84ie21 

Total SNR (mgkg) or (pCUg) = 0.0188 
Standard Deviation of BKG Gmup, ( M g j  Cf(pcUg) = 0.012871 
Standard Deviation of SWT Gmup, (mg&g) or(pCUg) = 0.160129 

Allowable RslaUve Shin = 0.104915 
PmbPbiUty. Pr = 0.528213 

Mlnimum number of samples (Backgmund + Claanup Unit) = 73995 Total exlatlng number o f  sampler Is lnsufflclent 
Mlnimum number of Badcgmund samples = 475 Exlstlng number of Background samples is lnsuftlclent. 

Mlnimum number of Cleanup Unit samples = 73520 Exlstlng number of Cleanup Unit samples Is lnsufflclent 

WILCOXON RANK SUM TEST RESULTS 
nl= 13 
n2= 47 

. m= 60 
WRs= 557 

g= I 
Sum(lj(lj2-I)]= 6 

Zrsa 2.879958 
Z0.9= 1.281551 

Z n  > Z(1-a): Null Hypothesis Rejected, Data Is above background. 



Wiicoxon Aank Sum Ted, Cumpariaon of SWT data to background. Sh-228 

Aba RanK Tie-Norm Hank 11Renks 
1 1 0 

Tin Ind. - 
0 
0 

1 Osclsbn E m ,  alpha = 0.1 
Z(1-sp 1.281551 

- 
Tntal ShlR (mplkg) or (pCUg) = 0.189 

Smdard devkUon of BKG Gmup. (mghg) or (pcvg) - 0.103607 
Standard OdaUon of SWT Gmup, (mafig) M (pCUg) = 0.09B855 

Allowable RalaUvs ShtR = 1;951374 
Pmbnbillty. Pr = a s i n 0 7  

Minimum number of aampiss (Badgmund + Cleanup Unit) = 9 P e u  
Minimum number of Background samples = 5 Pa- 

Minimum number of Cleanup Unit ramplea = 5 Pam 

WILCOXON RANK SUM TEST RESULTS 
n l =  9 
a= 52 
m= 81 

WRS- U8.5 
0' 5 

S~(S('i2-11l= 
Zn- 1.433804 

Z0.9= 1.281551 
Zn > Z(1-a): Null Hypothesis Rejsctsd, Data is above background. 



'Nllcoxon Rank Sum Test, Comoarlson of SWT data to backgmund, Th-234 

Samole ID -3 Rank Tie-Norm Rank nlRanks lift'?-1) Tie lnd. 
CWDTC042 J S W  1 1 1 0 .  0 
CWDTC350 0.254 S W  . . - - - . . . 
L E H R ~ S - ~ ~ 4 1 0 0  0.278 BKG 
LEHRSS-BGM97 0.307 8KG 

0.394 S W  
0.454 BKG 
0.464 BKG 
0.49 BKG 

0.4Q1 BKG 
0.492 SWT 
0.502 SWT 
0.509 SWT 
0.514 BKG 
0.521 BKG 
0.534 BKG 
0.537 BKG 
0.547 BKG 
0.547 BKG 
0.551 BKG 
0.552 BKG 
0.562 BKG 
0.582 SWT 
0.566 BKG 
0.567 BKG 
0.573 BKG 
0.577 BKG 
0.58 BKG 

0.581 SWT 
0.587, BKG 
0.591 BKG 
0.6G9 BKG 
0.6t3 BKG 
0.614 BKG 
0.62 BKG 

0.824 BKG 
0.628 BKG 
0.828 8KG 
0.626 BKG 
0.832 BKG 
0.634 BKG 
0.838 BKG 

0.64 swr 
0.659 BKG 

0.8895 BKG 
0.683 BKG 

LEHRSS-BG-0069 0.683 BKG 
LEHRSSBG-OI 11 0.685 BKO 

, Type I D a d s l ~  Enor, alpha = 0.1 
Z(1-a)= 1.281551 

Typa 2 D e d s l ~  E ~ F ,  bale = 02 
Z(1-b)- 0.841621 

Tdat Shlft, (mglkg) or (pCUg) = 0234 
Slendard Dav(allon of BKG Gmup. (mglkg) or (pCVg) = 0.130438 
Slandard Dawatlon of SWT Group, (mgrkg) or (pCUg) = 0.285082 

Nowable RelaUve Shrtl 0.620874 
Pmbablllty. Pr= 0.719588 

Mlnimum number of samples (Background + Cla&UIp Unit) * 55 
Mlnlmum number of Badqround samples = 10 

Mlnnnum number of Cleanup Unlt samples .r 48 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
24 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Pass 
Pasa . 
Wstlng number of Cleanup Unlt tamplan Is lnaumclent 

WILCOXON RANK SUM TEST RESULTS 
n1= 12 
n2= 48 
m= 80 

VVRS= 3025 
9= 4 

Sum(lj(tj2-1 )p 42 
Zrs= -1.173628 

ZO.S= 1.281551 
Zm c Z(1-a): Null Hypothesls Accepted, Oata Is below background. 



Wilcoxcn Rank Sum Test, Comparison of S V C  data to bac!rgrcund, Zn 

Smple ID CONC (I Grouping Abs Rank Tie-Norm ?ank n l  iianks tj(tj2-7) Tie Ind. 
i SS8G0039 i 37.6; BKG I I 0 n n - - - - 

~ S S B G O O ~ O  
- u 

i 431 BKG 2 2 0 
I SSBG0028 t 47 91 BKG 3 3 0 - - - 

~ ~ ~ 8 ~ 0 0 2 9  1 49.31 BKG 
SSBG0002 i 49-81 BKG - . -  - - 

/ S S B G O O ~ ~  1 56.41 BKG 
! SSBG0047 i 56.d BKG - - - . - . . . - -  - . - -  

~ S S B G O O ~ ~  f 5 1  BKG 8 
~ ~ ~ ~ ~ 0 0 4 8  1 59.41 BKG 9 

19 19 0 
20 20 20 
21 2 1 2 1 
22 22 22 
23 23 0 

DATA SUFFICIENCY EVALUATION 
Type 1 Decision Error, alpha = 0.1 

Z(l-a)= 1.281 551 
Type 2 Decision Error, beta = 0.2 

Z(1-b)= 0.841621 
Total Shift, (mglkg) or (pCi1g) = 21.72 

Standard Deviation of BKG Group, (mglkg) or (pCi/g) = 12.34707 
Standard Deviation of SWT Group, (mglkg) or (pCi/g) = 5.083251 

Allowable Relative Shift = 4.272856 
Probability, Pr = 1 .O23536 

Minimum number of samples (Background + Cleanup Unit) = 12 
. Minimum number of Background samples = 10 

Minimum number of Cleanup Unit samples = 2 

WILCOXON RANK SUM TEST RESULTS 
n l =  9 
n2= 14 
m= 23 

WRS= 150 
g= 1 

Sum[tj(tj2-I)]= 6 
Zrs= 2.646405 

Z0.9= 1.281551 
Zrs > Z(1-a): Null Hypothesis Rejected, Data is above background. 

Pass 
Pass 
Pass 



APPENDIX C 

AREA-SPECIFIC CADMIUM RISK-BASED ACTION STANDARD 
CALCULATION 

WEISS ASSOCIATES Project Number: 128-4006 



Project: Laboratory for Energy-Related Health Research (LEHR), University of California at Davis, California 
Prepared for: U.S. Department of Energy, Oakland Operations Office, 1301 Clay Street, Oakland, CA, 95612 
Prepared by: Weiss Associates, 5801 Christie Avenue, Suite 600, Emeryville, CA 94608 
Account # 128-4006-226 LEHR 

Task: Update to the Risk Based Action Standards (RBAS) determination for cadmium 
using chemical specific values, updated Southwest Trenches lithology, and updated site soil chemistry data. 

Project Personnel: Task Manager Michael Zimrnerman Weiss Associates 
Task Technical Performance Tim R. Utterback Weiss Associates 

Approach: The updated RBAS value for cadmium was calculated by the same approach used in the 
Draft Determination of Risk-Based Action Standards for DOE Areas, Weiss Associates, 1997 
with updates to chemical specific parameters and site specific conditions (contaminated interval and lithology). 
Calculations were performed for Scenario 2. 
Calculations were performed for Cadmium 
Site conditions were updated for the placement of overburden soil in the Western Dog Pens between 0 and 2 feet below ground surface. 
Reference doses obtained from the IRIS database for risk calculations were also updated to ensure conservatism. 

RBAS I 
Results: 

Note: RBAS based on K, from the USEPA Superfund Chemical Data Matrix. 
R m o  from INS. 
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Ground Water ingestion Pathway 

Water Concentration Conversion Factors, . 

MFT R..uh. S h  m Paga 15 d I7 

WDP W Rdl. 
/ 
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Soil Pathways 

Scenario 2. On-site to Off-site Soil Concanbation Calculation 
lSCST3 Modeling- see Attachment D (WA 1997). 

/' 
Scenario 2, On-sile lo Off-sita Soil Concenlation  don. Back HQ Calculation - Non Carcinogens 

Scenario 2, Back HQ Calcu tion - Dermal Contact With Chemicals in Soil 

~ y t e  
+mm(cq 

O n 4 .  boU 
CocuamUon 
(Mill bg.) 

(mHg)  
13.7 

A'- 

Qlmd 

r(lb SdWn-.lIe ! 
:oK.MID" R.LI 
(mmWmphn1 

724E.M 

Scenario 2, Back HQ Cal 

c l h . n C 4  I 1.MIE061 1.WE-061 2,OWI 5,WOI 0.21 0.01 1 3501 61 241 151 701 21801 87601 4.23E-131 O.WOl1 106E.W 

C S $  

O f l d  M I  
Concxntr.LI011 

( m m )  
1.08E-06 

ff 
(10' Wmg) 

-W I 1.DBE-Obl MOI / lwl l.WE-061 11 Wl 61 241 151 701 21901 87601 1.53E.lll O.WOll 3.81E.0 
I 

Cnild 
S A 

(em') 
EF 

(W) 

Mun 
AT 
Id.,%) 

A d d  
BW 
(Kg) 

FI 
(unhlur) ChmiSJ 

G?jld 
8W 
(Kql 

CWd 
AT 

(&ys) 
EF 

W r l  
CS 

& Y ~ Q )  

W 
SA 

(MI) 

Chid 
ED 
(vr) 

Mull 
ED 
(vr) 

Child 
ED 
(YO 

Ad& 
ED 
W )  

Adul 
BW 
(Kg) 

a d d  
BW 
(Kg1 

AF 
(mplmz) 

ABS 
(unhlw) 

a 
AT 

(days) 

Mul 
AT An Rlh Ha 

(drys) mmg-day mylcylrpday (unless 





Fish ingestion 

Scenario 2. F i h  Calculation - see Attachment G (WA, 1997) r& 

a r Values lrom F d u ,  1993: Lymm ad. 1090; C.IEP& 1 W :  S l q h .  1996; 
b = Log(Bd) = 0.76 Lop(Ka) - 123. V& a d.. 1980. 
c I Cluh = Crw r Bd. W E P  1 W I  

oncentration in Off-site Fish MedialConcentration in On-site Soil 

/ 

Scenario 2. Back HQ Calculati 
CNld Adul 

CF EF ED ED 
h~kl) ~d.ydyr) lyr) (vd 
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Fruit and Vegetable ingestion 
Scenario 2. Vegetable and Fruit Media Calculation -see Attachment F (WA, 1997). 

I uou I W I I Kp.pt I Kp. I b w m  I C w  I Cw&lC.oll I 

Scenario 2. Back Calculation of ~oncentratiorlRBfjo - Concentration in Off-site VegetationlConcentration in On-site Soil 
I u I - I N 5 1 1  1 

Scenario 2, Back HQ Calculation - l n d n  of Chemicals In Fruits and Vegetables 
Ullld 

Q R EF ED 
(mpha) wu.“) IWW (vr) 

1 8 .67~471  0.081 0.51 3501 61 241 151 701 21901 87601 2.69E091 0.mI 6.736-06 
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Meat Ingestion 

I I I I I I I I I P 1 h I I I 

I O.OW361 5.8E-11 l 1.07737E061 1221 PWI 501 0.41 0 551 0.21 6.66143E-001 13.71 4.87E-10 
K w  = O a a M V r d r  p v t h  d l * . n L  
LU - Biamndr lwtu Is brl d (m). 
cap. mC cmntraim in puuwlW phw d unbM mdm .Ir a -we batom I- chniul *lion c.ISuI.uon (udm3). 
c U = m c M * u r & ~ , . U l f ~ . d m - . b ~ ~ n i r m s h r n i u l ~ ~ ( m ) .  
I n h C - M h h d . u M r U e d d ( n V d ) ,  
Kp* = PIM.u pmhkm d i d r *  tu p u t e b b m d  c m h m + ~ h  (m%.t/ k- l r r h  mass). 
lvbc = Inq.IUon d p v t u n  by brl d m  (W1re.h mudday). 
k = lnp.Uim d moil & (kdday) 
Kp* - Fbm-.dl puUion d r i n t  ((mphqplull dy rn.uY(rng*g-dl)) . ~ d Y L w 4 u l l  * mu). 
b i b  = Wio d r a g a b b l r d  dy N.. lo f roh mass (k@y w y ( t p t r r h  mu.). 
Cbr( - COC sons.r~r.lm m brl m d a  ( W )  

a = V d w  Imn F n u .  1993; L p v l . 1  A. 1990. W E P h  1991: &&mu. lBS% USME. lD96: W d u  -a. 1997. 
b - Lo@) r Lop(KWv). 7.6. Travis and h. 1OW. 
c = Val".lra wcKon u*( Ryan. 108% 
d = Or- C-d: Kp. = 7.7 K010.58 (Travm and h. 1068). 

h .Val". 1,- W EPA 199% 

-la 13.71 U7E-101 6.68E-39 

Scenario 2, Back HQ Calculation - lnae&or&hemlcalc In Meat 
Child MuU. Udd AduR CMd Adul 

CF FI EF ED ED BW BW AT AT I WDo ta 
Chmul I ~ ( Y L ~ )  ( u n n b )  (dayw)  (vr) LYr) (KO) (Kg) (days) Idw) (mw'k+day) (mw'kpday) (unillarr) - lea) I 6 66E-WI 0.251 1 I 3501 61 241 151 701 21801 87601 1.2s-101 O . W I  3.23E-07 





Chemical Specific Parameters, Cadmium 

PARAMETER UNIT 
MCL m d L  0.005 

Mol. Wt. elmole 112.4 

RfDo mg/kg-day 0.0004 
R fDi mglkg-da~ none 
Sfo lI(mglkg-day) none 
Sfi Mrngk-day)  6.3 
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Western Dog Pens Lithology - One Dimensional Vadose Zone Modeling, LEHR 

Solid density (ps) kdm3 2570 2700 2630 
Bulk Density (pB) ke/rn3 1700 1700 1900 
Vertical Hydraulic Conductivity (Kz) 
Intrinsic Permebility 
Porositv (fl % 0.354 0.393 0.3 

Residual Saturation (Sr = Br/f) % vol 0.1800 
Maximum Saturation (Smax = 0s/f) %vol 1 .OOOO 
Tortuosity Factor (ta) % Millin~ton(l961) Millin~ton(l96 1) Millington( 196 1 

Cadmium 75 75 75 
Normalized Kd(al1 species) 

Superfund Chemical Data Matrix 
Sources of Data include analytical samples submitted to Daniel B. Stephens & Associates, Inc.; Freeze, R.A. and Cherry, J.A. (1979); 

and Fetter, C.W. (1994). 
Daniel B. Stephnens & Associates, Inc., Soil properties report, 71 121 1996 
Daniel B. Stephnens & Associates, Inc., Soil properties report, 9/9/1996 

1 Pa = 1.0198 1E-04 meter H20 Normalized Kd = rB .kd / n 
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Representative Soil Profile, Western Dog Pens, LEHR Site, UC Davis, California 

. . - - . . . . . . - - 
0.00 0.CO ATM I RE#1 :I :32 
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NUFT RESULTS, Western Dog Pens, Cd RBAS 
Kd = 75 VKg 

Time Concentration Time Concentration 

t~ax imum Concentration in Ground Water I 

SOIL to OFFSITE GW FACTOR 

Arbitrary initial concentration in soil 100 mglkg 
Max concentration in ground water 0.1 594 mg/L 

Vadose zone factor 0.001 594 
Lateral ground water factor 0.2 

Total factor 0.000319 

Cadmium Concentration in Ground Water 

0.200 
( 

0 5000 10000 15000 20000 25000 30000 

Time hears) 
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NUFT RESULTS, Western Dog Pens, Cd RBAS 
Kd = 75 UKg 

Time Concentration Time Concentration 

I Time (years) I 
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NUFT RESULTS, Western Dog Pens, Cd RBAS 
Kd = 75 UKg 

Time Concentration 
(set> (kg/L) 

3.09E+10 7.98E-16 
3.1 6E+10 9.81 E-16 
3.1 6E+10 9.82E-16 
3.44E+10 3.39E-15 
3.75E+10 1.20E-14 
4.09E+10 4.08E-14 
4.45E+10 1.35E-13 
4.86E+10 4.47E-13 
5.30E+10 1.42E-12 
5.79E+10 4.35E-12 
6.33E+10 1.35E-11 
6.97E+10 4.38E-11 
7.71 E+10 1 .ME-1 0 
8.56E+10 4.42E-10 
9.57E+10 1.34E-09 
1.08E+11 3.77E-09 
1.22E+11 9.80E-09 
1.38E+11 2.29E-08 
1.58E+11 4.62E-08 
1.78E+11 7.66E-08 
2.05E+11 1.17E-07 
2.39E+11 1.51 E-07 
2.83E+11 1 S9E-07 
3.1 6E+11 1.49E-07 
3.72€+11 1.10E-07 
4.49E+11 6.21 E-08 
5.59E+11 2.53E-08 
7.1 9E+11 7.08E-09 
9.86E+11 1.1 8E-09 
1.52E+12 9.79E-11 
2.67E+12 3.59E-12 
5.25E+12 5.62E-14 
1.11E+13 3.74E-16 
2.42E+13 1.07E-18 
3.1 6E+13 5.17E-21 

Time COI 
(years) 

979.2 
1 000.8 
1000.8 
1090.2 
1189.1 
1296.3 
141 2.4 
1541.1 
1680.9 
1834.4 
2007.5 
2209.9 
2445.5 
271 5.6 
3034.9 
3408.8 
3855.9 
4385.5 
5003.8 
5650.7 
6500.5 
7581.8 
8964.4 

10007.6 
1 1780.2 
14247.2 
1771 6.3 
22783.5 
31 275.4 
48040.3 
84601.7 

166603.2 
351 027.4 
7661 08.6 

1000761 .O 

icentration 
(mg/L) 

7.98E-10 
9.81 E-10 
9.82E-10 
3.39E-09 
1.20E-08 
4.08E-08 
1.35E-07 
4.47E-07 
1.42E-06 
4.35E-06 
1.35E-05 
4.38E-05 
1.43E-04 
4.42E-04 
1.34E-03 
3.77E-03 
9.80E-03 
2.29E-02 
4.62E-02 
7.66E-02 
1.1 7E-01 
1.51 E-01 
1.59E-01 
1.49E-01 
1.10E-01 
6.21 E-02 
2.53E-02 
7.08E-03 
1.1 8E-03 
9.79E-05 
3.59E-06 
5.62E-08 
3.74E-10 
1.07E-12 
5.1 7E-15 
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