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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-IU-2 Control No.: 2013-129 

Waste Site Code(s)/Subsite Code(s): 

600-301 , White Bluffs Sanitary Sewer Pipelines 

Reclassification Category: Interim ~ Final D 
Reclassification Status: Closed Out ~ 

RCRA Postclosure D 
Approvals Needed: DOE ~ Ecology D 
Description of current waste site condition: 

NoAction D 
Consolidated 

EPA ~ 
• 

Rejected D 
None D 

The 600-301, White Bluffs Sanitary Sewer Pipelines waste site is located in the 100-IU-2 Operable Unit of the 
Hanford Site and consisted of the sanitary sewer system that served the White Bluffs shop area. The shop area 
consisted of warehouses and construction shops. The 600-301 waste site was identified as a candidate site for 
confirmatory sampling in the Explanation of Significant Difference for the 100 Area Remaining Sites Interim Action 
Record of Decision, Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection 
Agency, Region 10, Seattle, Washington (EPA 2009), and added to the Interim Action Record of Decision for the 
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 
100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), 
U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999). Confirmatory sampling of the site 
was conducted in October and November 2010. Based on the results of confirmatory sampling, part of the 
600-301 waste site was identified for remove, treat, and dispose (RTD). 

Remediation of the 600-301 waste site occurred between April 22 and June 20, 2013. Approximately 963 bank cubic 
meters (1,260 bank cubic yards) of rock, gravel, and pipe were removed from the 600-301 .waste site and disposed at the 
Environmental Restoration Disposal Facility (ERDF). 

Cleanup verification sampling was performed on September 5, 2013, to determine if the waste site meets remedial action 
objectives (RAOs) and remedial action goals (RAGs) established by the Remaining Sites ROD (EPA 1999) and the 
Remedial Design Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RAWP), DOE/RL-97-17, Rev. 6, 
U.S. Department of Energy, Richland, Washington (DOE-AL 2009b). The selected remedy involved (1) excavating the 
site to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated excavation materials at 
ERDF at the 200 Area of the Hanford Site, (3) demonstrating through verification sampling that cleanup goals have been 
achieved, and (4) proposing the site for reclassification as Interim Closed Out. 

Basis for reclassification: 

Cleanup verification sampling results were evaluated in comparison to the RAGs. In accordance with this evaluation, the 
verification sampling results support a reclassification of the 600-301 waste site to Interim Closed Out. The current site 
conditions achieve the RAOs and RAGs established by the Remaining Sites ROD (EPA 1999) and the 100 Area 
RDR/RAWP (DOE-RL 2009b}. The results of verification sampling do not preclude any future uses (as bounded by the 
rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep). The 
analytical results and rationale presented in the attached remaining sites verification package also demonstrate that 
residual contaminant concentrations meet direct exposure cleanup criteria and are protective of groundwater and the 
Columbia River. Contamination above direct exposure levels was not observed in the shallow zone soils and is 
concluded to not exist in deep zone soils (i.e., below 4.6 m [15 ft] deep). Therefore, institutional controls to prevent 
uncontrolled drilling or excavation into the deep zone soil are not required. The basis for reclassification is described in 
detail in the Remaining Sites Verification Package for the 600-301, White Bluffs Sanitary Sewer Pipelines Waste Site 
(attached). 
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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-IU-2 

Waste Site Code(s)/Subsite Code(s): 

600-301, White Bluffs Sanitary Sewer Pipelines 

Regulator comments: 

Waste Site Controls: 

Control No.: 2013-129 

Engineered D Yes [8J No Institutional D Yes [8J No O&M D Yes [8J No 
Controls: Controls: Requirements: 

If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of 
Decision, TSO Closure Letter, or other relevant documents: 

J . P. Neath 1/11 /1£/-
DOE Federal Project Director (printed) I 

1 

Date 

N/A l 
Ecology Project Manager (printed} Date 

C. Guzzetti 

EPA Project Manager (printed) 
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Attachment to Waste Site Reclassification Form 2013-129 

REMAINING SITES VERIFICATION PACKAGE FOR THE 
600-301, WHITE BLUFFS SANITARY SEWER 

PIPELINES WASTE SITE 

EXECUTIVE SUMMARY 

Rev. 0 

The 600-301 waste site is part of the 100-IU-2 Operable Unit. The 600-301 waste site consisted 
of the sanitary sewer pipeline system that served the White Bluffs shop area, underlying soils, 
and several suspected related features. The shop area included warehouses and construction 
shops. 

The 600-301 waste site was added to the Interim Action Record of Decision for the 100-BC-1, 
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 
100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, 
Washington (Remaining Sites ROD) (EPA 1999) as a candidate site for confirmatory sampling 
in accordance with the Explanation of Significant Differences for the 100 Area Remaining Sites 
Interim Remedial Action Record of Decision, Hanford Site, Benton County, Washington 
(100 Area ESD) (EPA 2009). 

Following confirmatory sampling, part of the 600-301 waste site was recommended for remove, 
treat, and dispose (RTD) due to the presence ofresidual contamination that required remediation 
(WCH 2011). The remainder of the 600-301 waste site will be interim closed without further 
remedial action and based on the confirmatory sampling. 

Remediation of the 600-301 waste site occurred between April 22 and June 20, 2013. 
Approximately 963 bank cubic meters (1,260 bank cubic yards) of rock, gravel, and pipe were 
removed and disposed at the Environmental Restoration Disposal Facility (ERDF). 

Following remediation, verification sampling for the remediated portion of 600-301 waste site 
was conducted on September 5, 2013. The results of verification sampling indicated that 
residual contaminant concentrations met the remedial action objectives (RAOs) and remedial 
action goals (RAGs) for the 600-301 waste site. Verification sampling results support a 
determination that residual contaminant concentrations in the soil meet cleanup criteria specified 
in the Remedial Design Report/Remedial Action Work Plan for the 100 Area 
(100 Area RDR/RA WP) (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999). The 
results indicate that the waste removal action has achieved compliance with the RAOs and RAGs 
for the 600-301 waste site. 

A summary of the 600-301 waste site based on the passing confirmatory data and the verification 
data collected from the remediated area compared to the applicable cleanup criteria is presented 
in Table ES-1. The results of the verification sampling are used to make reclassification 
decisions for the waste site in accordance with the TPA-MP-14 procedure in the Tri-Party 
Agreement Handbook Management Procedures (DOE-RL 2011). 

Remaining Sites Verification Package for the 600-301 Waste Site ES-1 



Regulatory 
Requirement 

Direct Exposure -
Radionuclides 
Direct Exposure -
Nonradionuclides 

Risk Requirements -
Nonradionuclides 

Groundwater/River 
Protection -
Radionuclides 
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Table ES-1. Summary of Remedial Action Goals for the 
600-301 Waste Site. (2 Pages) 

Remedial Action Goals Results 

Attain dose rate of <15-mrem/yr Radionuclides were not COPCs for the 
above background over 1,000 years. 600-30 I waste site. 

Attain individual COPC RAGs. 
All individual COPC concentrations are below 
the direct exposure RAGs. 

Attain a hazard quotient of < I for all 
The hazard quotients for individual 
nonradionuclide COPCs from confirmatory and 

individual noncarcinogens. 
verification sampling are < I. 

Attain a cumulative hazard quotient of 
The cumulative hazard quotient from 
confirmatory sampling (7.7 x 10-2

) and 
< I for noncarcinogens. 

verification sampling area ( 1. 8 x 10-2
) are < I. 

For the confirmatory sampling results all 
individual carcinogenic risk val ues are 
< I X 10-6. 

Attain an ,excess cancer risk of 
< I x 10-6 fo r individual carcinogens. None of the contaminants detected in the 

verification data have carcinogenic RAGs. 
Therefore, indi vidual excess cancer risks were 
not calculated for the verification data .. 
For the confirmatory sampling results the 
cumulative excess cancer risk (9. 1 x I o-8

) is 
< I x 10-5_ 

Attain a cumulative excess cancer risk 
of < I x I 0-5 fo r carcinogens. None of the contaminants detected in the 

verification data have carcinogenic RAGs. 
Therefore, cumulative excess cancer risks were 
not calculated for the verification data .. 

Attain single COPC groundwater and 
riverRAGs. 
Attain National Primary Drinking 
Water Regulations: 4 mrem/yr 
(beta/gamma) dose standard to target 
receptor/organ •. 

Radionucl ides were not COPCs for the 
Meet drinking water standards for 

600-301 waste site. 
alpha emitters: the more stringent of 
15 pCi/L MCL or I/25 th of the derived 
concentration guide for 
DOE Order 5400.5 b_ 

Meet total uranium standard of 
21.2 pCi/L c_ 

Remaining Sites Verification Package for the 600-301 Waste Site 

Rev. 0 
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Regulatory 
Requirement 

Groundwater/Ri ver 
Protection -
Nonradionuclides 
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Table ES-1. Summary of Remedial Action Goals for the 
600-301 Waste Site. (2 Pages) 

Remedial Action Goals Results 

Lead, ni ckel, zinc, 4-4 ' -DD E, and 4-4 ' -DDT 
were detected at concentrati ons exceeding soil 
RAGs for groundwater and/or Columbia Ri ver 

Attain indi vidual nonradionuclide protecti on. However, an evaluation based upon 
groundwater and Columbia Ri ver RESRAD modeling di scussed in Appendi x C of 
cleanup requirements. the 100 Area RDR/RAWP (DOE-RL 2009b) 

shows that residual concentra tions of these 
constituents are predicted to be protecti ve of 
groundwater and the ri ver d_ 

' "National Primaiy D1inking Water Regulations" (40 Code of Federal Regulations 141 ). 
b Radiation Protection of the Public and En vironment (DO E Order 5400.5). 

Rev. 0 

Remedial 
Action 

Objectives 
Attained? 

Ye 

c Based on the isotopic distribution of uranium in the I 00 Area, the 30 µg/L MCL corresponds to 2 1 .2 pCi/L. Concentration-to-activity 
calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Leve/for Total Uranium of 
30 Micrograms per Liter in Groundwater (BHI 200 1 ). 

d Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RA WP (DOE-RL 2009b), the res idual concentrations of lead, 
ni ckel, zinc. 4-4 ' -DDE, and 4-4 ' -DDT are not expected to migrate vertica lly more than 1.8 m (5 .9 ft) in 1,000 years based on the lowest 
distribution coefficient (30 mUg) for lead and zinc. There are approx imately 8 111 (26.2 ft) of unsaturated soils above groundwater 
(vadose zone) at the 600-30 I waste site. Therefore, residual concentrations of lead, nickel, and zinc are protective of groundwater and the 
n ver. 

COPC = contaminant of potential concern 
DOE = dichlorodiphenyldichloroetbylene 
DDT = dichlorodiphenyltrichloroethane 
DOE = U.S. Department of Energy 
MCL = maximum contaminant level 

NA = not applicable 
RAG = remedial action goal 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan 
RESRAD = RESidual RADioacti vity (dose model) 

In accordance with this evaluation, the verification sampling results support a reclassification of 
the 600-301 waste site to interim closed out. The current site conditions achieve the RAOs and 
the corresponding RA Gs established in the 100 Area RDR/RA WP (DOE-RL 2009b) and the 
Remaining Sites ROD (EPA 1999). These results show that residual soil concentrations support 
future land uses that can be represented (or bounded) by a rural-residential scenario. The results 
also demonstrate that residual contaminant concentrations support unrestricted future use of 
shallow zone soil (i .e., surface to 4.6 m [15 ft]) , and contaminant levels remaining in the soil are 
protective of groundwater and the Columbia River. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a 
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a 
comparison against ecological risk screening levels has been made for the waste site 
contaminants of concern, contaminants of potential concern, and other constituents. Those 
constituents exceeding the ecological screening level in Washington Administrative Code (WAC) 
173-340, "Model Toxics Control Act - Cleanup," are boron and vanadium. The 
U.S. Environmental Protection Agency ecological soil screening levels were exceeded for 
antimony, lead, manganese, and zinc. Exceedance of screening values does not necessarily 
indicate the existence of risk to ecological receptors . Because the detected levels of antimony, 
manganese, vanadium, and zinc are below Hanford Site background levels, it is believed that the 
presence of these constituents does not pose a risk to ecological receptors. All exceedances will 
be evaluated in the context of additional lines of evidence for ecological effects as a part of the 
final closeout decision for the Columbia River corridor portion of the Hanford Site. 

Remaining Sites Verification Package for the 600-301 Waste Site ES-3 
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Attachment to Waste Site Reclassification Form 201 3-129 

REMAINING SITES VERIFICATION PACKAGE FOR THE 
600-301, WHITE BLUFFS SANITARY SEWER 

PIPELINES WASTE SITE 

STATEMENT OF PROTECTIVENESS 

Rev. 0 

The 600-301 , White Bluffs Sanitary Sewer Pipeline verification sampling data, site evaluations, 
and supporting documentation demonstrate that this waste site meets the objectives established in 
the Remedial Design Rep ort/Remedial Action Work Plan for the I 00 Area (100 Area 
RDRIRA WP) (DOE-RL 2009b) and the Interim Action Record of Decision for the JOO-BC-I , 
100-BC-2, JOO-DR-I, 100-DR-2, JOO-FR-I , 100-FR-2, JOO-HR-I , 100-HR-2, JOO-KR-I , 
I 00-KR-2, I 00-IU-2, I 00-IU-6, and 200-CW-3 Operable Units, Hanfo rd Site, Benton County, 
Washington (Remaining Sites ROD) (EPA 1999). These results show that residual soil 
concentrations support future land u ses that can be represented ( or bounded) by a 

rural-residential scenario. The results also demonstrate that residual contaminant concentrations 
support unrestricted future use of shallow zone soil (i.e. , surface to 4.6 m [15 ft]) and that 
contaminant levels remaining in the soil are protective of groundwater and the Columbia River. 
Contamination above direct exposure levels from the 600-301 waste site was not observed in the 
shallow zone soils and is concluded to not exist in the deep zone soils . Therefore, institutional 
controls to prevent uncontrolled drilling or excavation into the deep zone of the site are not 
required. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a 
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a 
comparison against ecological risk screening levels has been made for the waste site 
contaminants of concern, contaminants of potential concern (CO PCs), and other constituents. 
Those constituents exceeding the ecological screening level in Washington Administrative Code 
(WAC) 173-340, "Model Toxics Control Act - Cleanup," are boron and vanadium. The 
U.S. Environmental Protection Agency (EPA) ecological soil screening levels were exceeded for 
antimony, lead, manganese, and zinc. Exceedance of screening values does not necessarily 
indicate the existence of risk to ecological receptors. Because the detected levels of antimony, 
manganese, vanadium, and zinc are below Hanford Site background levels, it is believed that the 
presence of these constituents does not pose a risk to ecological receptors. All exceedances will 
be evaluated in the context of additional lines of evidence for ecological effects as a part of the 
final closeout decision for the Columbia River corridor portion of the Hanford Site. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 600-301 waste site is located within the 100-IU-2 Operable Unit and consisted of the 
sanitary sewer pipelines associated with the White Bluffs shops area (Figure 1). The Waste 
Information Data System (WIDS) describes the 600-301 waste site as approximately 2,500 m 
(1 .85 mi) of sanitary sewer pipelines, the soils underlying these pipelines, as well as several 
suspected related features . 

Remaining Sites Verification Package for the 600-301 Waste Site 1 
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Figure 1. The 600-301 Waste Site Location Map. 
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Relative locations of features related to the 600-301 waste site are indicated in Figure 1. The 
first related feature consisted of two square holes approximately 1 by 1 m (3 by 3 ft) and 0.5 m 
(1 .5 ft) deep with a vertical pipe protruding upward in each hole and the pipe openings just 
below surface grade. The holes were located approximately 2 m ( 6 ft) apart. Confirmatory 
sampling test pit 1 was excavated at this location. The second related feature was a 
concrete-lined manhole approximately 1 m (3 ft) in diameter with a carbon steel lid. A 
below-grade 15-cm (6-in.)-diameter horizontal pipe exited the west side of the manhole. 
Confirmatory sampling test pit 2 was excavated at this location. The third related feature was a 1 
by 1 m (3 by 3 ft) concrete foundation. Confirmatory sampling test pit 3 was excavated at this 
location. The fourth related feature was a concrete manhole approximately 1.5 m (5 ft) in 
diameter and 23 cm (9 in.) deep, which was partially filled with dirt and vegetation. 
Confirmatory sampling test pit 4 was excavated at this location. 

The 600-301 waste site extends throughout the White Bluffs shop area of the Hanford Site in 
Washington State (Figure 1 ). Coordinates associated with the pipelines and related features are 
provided in the confirmatory sampling summary within the RTD report (WCH 2011). 

REMEDIAL ACTION SUMMARY 

Two areas of the 600-301 waste site were recommended for remediation based on the results of 
confirmatory sampling. Confirmatory sampling data is presented in Appendix A. Elevated 
levels of arsenic and nitrate at test pits 1 and 2, as well as elevated concentrations of cadmium 
and TPH at test pit 7 (WCH 2011) were identified in the confirmatory data. The extent of the 
remedial action for these areas was established in conference with the EPA. 

Remedial Action 

Between April 22 and June 20, 2013 , approximately 963 bank cubic meters (1 ,260 bank cubic 
yards) of rock, gravel, and pipe were removed from the areas associated with test pits 1, 2, and a 
segment of pipeline associated with test pit 7. These materials were disposed at the 
Environmental Restoration Disposal Facility (ERDF). The maximum depth of the excavation is 
approximately 2.1 m (7 .0 ft) below ground surface. 

A post-excavation photograph of the 600-301 main excavation associated with test pit 7 is 
provided in Figure 2. All material removed from the waste site was direct loaded for disposal at 
ERDF, and no soil staging pile areas or overburden areas were utilized. 

VERIFICATION SAMPLING ACTIVITIES 

Verification sampling was performed at the 600-301 waste site on September 5, 2013. Sampling 
was conducted to support a determination that residual contaminant concentrations in the soil 
meet cleanup criteria specified in the 100 Area RDR/RA WP (DOE-RL 2009b) and the 
Remaining Sites ROD (EPA 1999). 

Remaining Sites Verification Package f or the 600-301 Waste Site 3 
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Figure 2. Post-Excavation Photograph of the 600-301 Waste Site. 

The verification sample results are provided in Appendix A and indicate that the waste removal 
action achieved compliance with the remedial action objectives (RAOs) and remedial action 
goals (RAGs) for the 600-301 waste site. The following subsections provide additional 
discussion of the information used to develop the verification sampling design. Discrete samples 
were collected at the prescribed statistical and focused sample locations. A more detailed 
discussion of the verification sampling can be found in the Work Instruction for Verification 
Sampling of the 600-301, White Bluffs Sanitary Sewer Pipelines (WCH 2013b). 

Remaining Sites Verification Package fo r the 600-301 Waste Site 4 
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Contaminants of Potential Concern 

The CO PCs for verification sampling of the 600-301 waste site are based on the analytical 
results obtained from confirmatory sampling. The RAGs were exceeded in the confirmatory data 
for the following contaminants: total petroleum hydrocarbons in the diesel range (TPH-Dx), 
arsenic, barium, cadmium, chromium (total), cobalt, copper, lead, manganese, mercury, 
molybdenum, nickel, selenium, silver, zinc, nitrate, dichlorodiphenyldicWoroethylene (DDE), 
and dicWorodiphenyltricWoroethane (DDT). These analytes were retained as COPCs for 
verification sampling. The analytical methods associated with these analytes are presented in 
Table 1. 

Table 1. Laboratory Analytical Methods. 

Analytical Method Contaminants of Potential Concern 

Arsenic, barium, cadmium, chromium (total), cobalt, 
ICP metals a - EPA Method 6010 copper, lead , manganese, molybdenum, nickel , selenium, 

silver, zinc 

Nitrate/nitrite - EPA Method 353 .2 Nitrate 

Mercury - EPA Method 7471 Mercury 

Pesticides - EPA Method 8081 DDE, DDT 

TPH - NWTPH-Dx b Total petroleum hydrocarbons- diesel range 

• Analyses were performed for the ex panded li st of lCP metal s included antimony, arsenic, barium, beryllium, boron, 
cadmium, chromium (tota l) , cobalt, copper, lead, manganese, molybdenum, nickel, selenium , sil ver, vanadium, and 
zinc. 

b NWTPH-Dx analyzes fo r both diesel and heavy o il range organics. 

DDE = dichlorodiphenyldi chloroethylene 
DDT = dichlorodiphenyltrichloroethane 
EPA = U.S. Environmental Protection Agency 
ICP = inducti vely coupled plasma 
NWTPH-Dx = Northwest tota l petrol eum hydrocarbons - diesel range organics 
TPH = total petro leum hydrocarbons 

Verification Sample Design 

This section describes the basis for selection of an appropriate sample design and determination 
of the number of verification samples that were collected. All sampling was performed in 
accordance with the 100 Area Remedial Action Sampling and Analysis Plan (100 Area SAP) 
(DOE-RL 2009a) . 

The verification sample design included a statistical approach for the main excavation 
(Figures 3 and 4) associated with verification sampling test pit 7 and two focused samples for the 
suspect-related features 1 and 2 associated with verification sampling test pits 1 and 3. 
(Figure 5). A summary of the verification samples collected and laboratory analyses performed 
is provided in Table 2. All sampling was performed in accordance with ENV-1 , Environmental 
Monitoring & Management, to fulfill the requirements of the 100 Area SAP (DOE-RL 2009a) . 
Additional information related to verification sampling can be found in the verification sampling 
design (WCH 2013b) and the field sampling logbook (WCH 2013a). 

Remaining Sites Verification Package for the 600-301 Waste Site 5 
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Figure 3. 600-301 Main Excavation and Test Pits. 
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Figure 4. Statistical Samples at the 600-301 Main Excavation. 
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Figure 5. Focused Samples at the Excavations of Related Features 1 and 2 . 
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Table 2. 600-301 Verification Sample Summary. 

Sample 
REIS Washinl!ton State Plane (m) 

Sample Sample analysis 
Location 

Number Easting Northing 

VSP-1 JIRWR0 577851.7 147829.4 
VSP-2 JlRWRl 577837.3 147835.7 
VSP-3 JIRWR2 577821.2 147857.4 
VSP-4 JIRWR3 577806.8 147863 .7 
VSP-5 JIRWR4 577790.7 147885.5 
VSP-6 JIRWR5 577776.3 147891.7 
VSP-7 JIRWR6 577760.2 147913.5 ICP metals ", mercury, 
VSP-8 JIRWR7 577745 .8 147919.7 nitrate, pesticides, 
VSP-9 JIRWR8 577769.2 147953.9 NWTPH-Dx b 

VSP-10 JIRWR9 577767.4 147969.4 
VSP-11 JIRWT0 577753 .1 147975.7 
VSP-12 JIRWTI 577737 .0 147997.4 

FS-1 JIRWT2 578241.4 148295.8 
FS-2 JIRWT3 578309.6 147971.8 

Duplicate c JIRWT4 577851.7 147829.4 
Equipment blank JIRWT5 NA NA ICP metals ", mercurv 
• Analyses were performed for the expanded list of ICP metals to include antimony, arsenic, barium , 

beryllium, boron, cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, 
selenium, silver, vanadium, and zinc. 

b NWTPH - Dx analyzes for both diesel and heavy oil range organics. 
c The duplicate soi l sample will be collected at a location selected at the project analytical lead 's di scretion. 

HEIS = Hanford Environmental lnfonnation System 
ICP = inductively coupled plasma 
NA = not applicable 
NWTPH-Dx = Northwest total petroleum hydrocarbons - di esel range organics 

Verification Sample Results 

All verification samples were analyzed using analytical methods approved by EPA 

Rev. 0 

(DOE-RL 2009b). Evaluation of the verification data from the 600-301 waste site was 
performed by direct comparison of the statistical or maximum sample results for each COPC 
against cleanup criteria. If no detections for a given COPC were reported in the data set, then no 
maximum evaluation or calculations were performed for that COPC. 

The primary statistical calculation to evaluate compliance with cleanup standards is the 
95% upper confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for 
each detected COPC are computed for 600-301 decision unit as specified by the 100 Area 
RDRIRA WP (DOE-RL 2009b). The calculations are provided in Appendix A. When a 
nonradionuclide COPC was detected in fewer than 50% of the verification samples collected for 
a decision unit, the maximum detected value was used for comparison to RA Gs. If no detections 
for a given COPC were reported in the data set, then no statistical calculation or evaluation was 
performed for that COPC. 
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Comparisons of the verification sampling results for site CO PCs against the RA Gs for the 
600-301 waste site are listed in Tables 3 and 4. Additionally, a comparison of the confirmatory 
data for the areas that did not require remedial action is presented in Table 5. Contaminants that 
were not detected by laboratory analysis are excluded from these tables. Calculated cleanup 
levels are not presented in the Cleanup Levels and Risk Calculations Database (Ecology 2012) 
under WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The 
EPA's Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual 
(Part A) (EPA 1989) recommends that aluminum and iron not be considered in site risk 
evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium 
are not considered site COPCs and are also not included in these tables. 

The laboratory-reported data results for all constituents are stored in the Washington Closure 
Hanford (WCH) project-specific database prior to archival in the Hanford Environmental 
Information System. The verification data is presented in Attachment 1 of the 95% UCL 
calculation (Appendix A) and the confirmatory data is presented in Attachment 1 of the relative 
percent difference calculation (Appendix A). 

Table 3. Comparison of Contaminant Concentrations to Remedial Action Goals 
for the 600-301 Waste Site Statistical Samples. (2 Pages) 

Statistical or 
Remedial Action Goals• (mg/kg) 

Does the Does the 
Maximum Soil Cleanup Soil Cleanup Result Result Pass 

COPC 
Result Direct Level for Level for Exceed RESRAD 

(mg/kg) 
Exposure Groundwater River RAGs? Modeling? 

Protection Protection 
Antimony 0.353 (<BG) 32 5 b 5 b No --

Arsenic 4.88 (<BG) 20 b 20 ° 20 ° No --
Barium 63.3 (<BG) 5,600 200 400 No --
Bervllium 0.576 (<BG) 10.4 C 1.51 ° 1.51 b No --
Boron d 1.51 7,200 e 320 -- I No --
Cadmium g 0.139 (<BG) 13.9 C 0.81 b 0.81 b No --

Chromium 12.8 (<BG) 80,000 18.5 b 18.5 b No --
Cobalt 7.19 (<BG) 24 e 15.7 b -- I No --
Copper 15.7 (<BG) 2,960 59.2 22.0b No --
Lead 5.91 353 10.2 b 10.2 b No --
Manganese 284 (<BG) 3,760 e 512 b 512 b No --
Molybdenum d 0.607 400 8 -- I No --
Nickel 26.3 1,600 e 19.1 ° 27.4 Yes Yes" 
Vanadium 52.4 (<BG) 560 e 85.1 b -- I No --
Zinc 50.9 24,000 e 480 67.8 b No --

Mercury 0.00922 (<BG) 24 0.33 b 0.33 b No --

Chloride 4.14 -- 25,000 -- No --
Fluoride 1.61 4,800 96 400 No --
Nitrate (as N) 2.38 128,000 1,000 2,000 No --

Nitrate/nitrite (as N) 3.97 128,000 1,000 2,000 No --
Sulfate 21.1 -- 25,000 -- No --
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Table 3. Comparison of Contaminant Concentrations to Remedial Action Goals 
for the 600-301 Waste Site Statistical Samples. (2 Pages) 

Statistical or 
Remedial Action Goals• (mg/kg) 

Does the Does the 
Soil Cleanup Soil Cleanup 

COPC 
Maximum· 

Direct Level for Level for 
Result Result Pass 

Result 
Exposure Groundwater River 

Exceed RESRAD 
(mg/kg) 

Protection Protection 
RAGs? Modeling? 

TPH-motor oil range 6.1 200 200 200 No --
a RA Gs obtained from the I 00 Area RDR/RA WP (DOE-RL 2009b ). 
b Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The 

arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in 
Section 2.1.2.1 of the 100 Area RDR/RA WP (DOE-RL 2009b). 

c Carcinogenic cleanup level calculated based on the inhalation exposure pathway; WAC 173-340-750(3) (1996) usi ng an 
airborne particulate mass-loading rate of 0.000 I g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

d No Hanford Site-specific or Washington State background value avai lable. 
e Noncarci nogenic cleanup level calculated from WAC 173-340-740(3), Method B (Ecology 1996). 

No parameters (bioconcentration factors or A WQC va lues) are available from the Cleanup Levels and Risk Calculations 
Database (Ecology 2011) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for 
surface waters]). 

g Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from 
Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 

h Based on RESRAD modeling discussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009b ), the residual 
concentration of nickel is expected to migrate vertically less than 1.0 m (3 .3 ft) in 1,000 years based on the distribution 
coefficient (65 mL/g) for nickel. There are approximately 8 m (26 .2 ft) of unsaturated soi ls above groundwater (vadose zone) 
at the 600-30 I waste site. Therefore, residual concentrations of lead, nickel, and zinc are protective of groundwater and the 
river. 

= not applicable 
A WQC = ambient water quality criteria 
BG = background 
COPC = contaminant of potential concern 
RAG = remedial action goal 

RDR/RA WP= Remedial Design Report/Remedial Action Work Plan 
RESRAD = RESidual RADioactivity (dose model) 
TPH = total petroleum hydrocarbons 
WAC = Washington Administrative Code 

Table 4. Comparison of Contaminant Concentrations to Remedial Action Goals 
for the 600-301 Waste Site Focused Samples. (2 Pages) 

Statistical or 
Remedial Action Goals • (m2:/k2) 

Does the Does the 
Maximum Soil Cleanup Soil Cleanup Result Result Pass 

COPC 
Result Direct Level for Level for Exceed RESRAD 

(mg/kg) Exposure Groundwater River RAGs? Modeling? 
Protection Protection 

Barium 79.0 (<BG) 5,600 200 400 No --
Beryllium 0.572 (<BG) 10.4 b 1.51 C 1.51 C No --
Boron ct 1.71 7,200 e 320 -- f No --
Cadmium g 0.149 (<BG) 13.9 b 0.81 C 0.81 C No --
Chromium 13.2 (<BG) 80,000 18.5 C 18.5 C No --

Cobalt 7.02 (<BG) 24 e 15.7 C -- I No --

Copper 14.8 (<BG) 2,960 59.2 22.o c No --
Lead 23 .1 353 10.2 C 10.2 C Yes Yes" 
Manganese 307 (<BG) 3,760 e 512 C 512 c No --
Molybdenum ct 0.537 400 8 -- I No --
Nickel 11.2 1,600 e 19.1 C 27 .4 No --

Silver 0.167 (<BG) 400 8 0.73 C No --
Vanadium 48.3 (<BG) 560 e 85.1 C -- I No --
Zinc 55.7 24,000 e 480 67.8 C No --
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Table 4. Comparison of Contaminant Concentrations to Remedial Action Goals 
for the 600-301 Waste Site Focused Samples. (2 Pages) 

Statistical or 
Remedial Action Goals• (mg/kt!) 

Does the Does the 
Soil Cleanup Soil Cleanup 

COPC 
Maximum 

Direct Level for Level for 
Result Result Pass 

Result 
Exposure Groundwater River 

Exceed RESRAD 
(mg/kg) 

Protection Protection 
RAGs? Modeling? 

Mercury 0.0237 (<BG) 24 0.33 C 0.33 C No --

Chloride 4.03 -- 25,000 -- No --

Fluoride 1.25 4,800 96 400 No --
Nitrate (as N) 28.1 128,000 1,000 2,000 No --
Nitrate/nitrite (as N) 28.1 128,000 1,000 2,000 No --

Sulfate 35.3 -- 25,000 -- No --
TPH-motor oil range 14 200 200 200 No --
TPH diesel oil range 2.4 200 200 200 No --
• RA Gs obtained from the I 00 Area RDR/RA WP (DOE-RL 2009b ). 
b Carcinogenic cleanup level calculated based on the inhalation exposure pathway; WAC 173-340-750(3) ( 1996) using an 

airborne particulate mass-loading rate of0.0001 g/m3 (Hanford Guidance /or Radiological Cleanup [WDOH 1997]). 
c Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700( 4)(d) ( 1996). 

The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Pa rty Agreement project managers as discussed in 
Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009b). 

d No Hanford Site-specific or Washington State background value available. 
e Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B (Ecology 1996). 
r No parameters (bioconcentration factors or A WQC values) are available from the Cleanup Levels and Risk Calculations 

Database (Ecology 2011) or other databases to calculate cleanup levels (WAC I 73-340-730(3)(a)(iii), 1996 [Method 8 for 
surface waters]). 

g Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from 
Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 

h Based on RESRAD modeling discussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009b ), the residual 
concentration of lead is not expected to migrate vertically more than 1. 8 m (5 .9 ft) in 1,000 years based on the distribution 
coefficient (30 mL/g) for lead. There are approximately 8 m (26.2 ft) of unsaturated soils above groundwater (vadose zone) at 
the 600-30 I waste site. Therefore, residual concentrations of lead, nickel, and zinc are protective of groundwater and the 
nver. 

= not applicable 
A WQC= ambient water quality criteria 
BG = background 
COPC = contaminant of potential concern 
RAG = remedial action goal 

RDR/RA WP = Remedial Design Report/Remedial Action Work Plan 
RESRAD = RESidual RADioactivity (dose model) 
TPH = total petroleum hydrocarbons 
WAC = Washington Administrative Code 

Table 5. Comparison of Contaminant Concentrations to Remedial Action Goals 
for the 600-301 Waste Site Confirmatory Samples. (2 Pages) 

Statistical or 
Remedial Action Goals• (mg/kg) 

Does the Does the 
Maximum Soil Cleanup Soil Cleanup Result Result Pass 

COPC 
Result Direct Level for Level for 

Exceed RESRAD 
(mg/kg) Exposure Groundwater River RAGs? Modeling? 

Protection Protection 
Arsenic 1.8 (<BG) 20 b 20 b 20b No --
Barium 61.7(<BG) 5,600 200 400 No --
Beryllium 0.18 (<BG) 10.4 C 1.51 b 1.51 ° No --
Boron e1 1.3 7,200 e 320 -- I No --
Cadmium g 0.12 (<BG) 13.9 C 0.81 ° 0.81 ° No --
Chromium 14.4 (<BG) 80,000 18.5 b 18.5 b No --
Cobalt 5.5 (<BG) 24 e 15.7 ° -- I No --
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Table 5. Comparison of Contaminant Concentrations to Remedial Action Goals 
for the 600-301 Waste Site Confirmatory Samples. (2 Pages) 

Statistical or 
Remedial Action Goals • (m1r/k11) 

Does the Does the 
Maximum 

Soil Cleanup Soil Cleanup 
Result Result Pass 

COPC 
Result 

Direct Level for Level for 
Exceed RESRAD 

(mg/kg) 
Exposure Groundwater River 

RAGs? Modeling? 
Protection Protection 

Cooner 18.8 (<BG) 2,960 59.2 22 .0b No --
Lead 15.4 353 ]0.2 b 10.2 b Yes Yes 11 

Manganese 254 (<BG) 3,760 e 51 2 b 512 b No --
Molybdenum c1 0.26 400 8 I No -- --
Nickel 13.7 1,600 e 19. ] b 27.4 No --

Vanadium 26.0 (<BG) 560 e 85. ] b 
I No -- --

Zinc 1460 24,000 e 480 67.8 b Yes Yes n 

Mercury 0.0091 (<BG) 24 0.33 b 0.33 ° No --
Fluoride 1.2 4,800 96 400 No - -

Nitrate (as N) 7.9 128,000 1,000 2,000 No --
Nitrate/nitrite (as N) 9.0 128,000 1,000 2,000 No --
Sulfate 121 -- 25,000 -- No --
TPH-motor oil range 13 200 200 200 No --

TPH diesel oil range 19 200 200 200 No --
4-4'DDE 0.0065 2.94 0.0257 0.0033 Yes Yes h 

4-4'-DDT 0.0077 2.94 0.0257 0.0033 Yes Yes n 

Endrin aldehyde 0.00036 24 0.2 0.003 No --
• RAGs obtained from the I 00 Area RDR/RA WP (DOE-RL 2009b). 
b Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700( 4)( d) ( 1996). 

The arsenic cleanup level of20 mg/kg has been agreed to by the Tri-Party Agreement project managers as di scussed in 
Section 2.1.2.1 of the I 00 Area RDR/RA WP (DOE-RL 2009b ). 

c Carcinogenic cleanup level calculated based on the inhalation exposure pathway; WAC 173-340-750(3) ( 1996) using an 
airborne particulate mass- loading rate of 0.000 I g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

d No Hanford Site-specific or Washington State background value available. 
c Noncarcinogenic cleanup level ca lculated from WAC 173-340-740(3), Method B (Ecology 1996). 
r No parameters (bioconcentration factors or A WQC va lues) are avai lable from the Cleanup Levels and Risk Calculations 

Database (Ecology 2011) or other databases to calculate cleanup levels (WAC I 73-340-730(3)(a)(iii ), 1996 [Method B for 
surface waters]). 

8 Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from 
Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 

11 Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), the residual 
concentrations of lead, zinc, 4-4 ' -ODE, and 4-4 ' -DDT are not expected to migrate vertically more than 1.8 m (5.9 ft) in 
1,000 years based on the lowest distribution coefficient (30 mL/g) for lead and zinc. There are approx imately 8 m (26.2 ft) 
of unsaturated soils above groundwater (vadose zone) at the 600-30 I waste site. Therefore, residual concentrations of lead, 
nickel, and zinc are protective of groundwater and the river. 

= not applicable RAG = remedial action goal 
A WQC= ambient water quali ty criteria RDR/RA WP = Remedial Design Report/Remedial Action Work Plan 
BG = background RES RAD = RES idual RADioactivity (dose model) 
COPC = contaminant of potential concern TPH = total petroleum hydrocarbons 
ODE = dichlorodiphenyldichloroethylene WAC = Washington Administrative Code 
DDT = dichlorodiphenyltrichloroethane 
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SAMPLE DATA EVALUATION 

This section demonstrates that contaminant concentrations at the 600-301 waste site achieves the 
applicable RA Gs developed to support unrestricted land use at the 100 Area as established in the 
Remaining Sites ROD (EPA 1999) and documented in the 100 Area RDR/RA WP 
(DOE-RL 2009b). 

Direct Comparison to RAGs 

Evaluation of all of the data representing the final state of the 600-301 waste site (Tables 3, 4, 5) 
shows that all direct exposure RAGs are met. 

Lead and nickel were identified at concentrations exceeding cleanup criteria for protection of 
groundwater. Lead, nickel, zinc, 4-4'-DDE, and 4-4'-DDT were identified at concentrations 
exceeding cleanup criteria for protection of the Columbia River. Based on the RESidual 
RADioactivity modeling discussed in Appendix C of the 100 Area RDR/RA WP 
(DOE-RL 2009b), residual concentrations of these constituents are not expected to migrate 
vertically more than 1.8 m (5.9 ft) in 1,000 years based on the lowest distribution coefficient 
(30 mL/g) for lead and zinc. There are approximately 8 m (26.2 ft) of unsaturated soils above 
groundwater (vadose zone) at the 600-301 waste site. Therefore, residual concentrations oflead, 
nickel, and zinc are protective of groundwater and the river. 

Direct Contact Noncarcinogenic Hazard Quotient Remedial Action Goal 

Assessment of the risk requirements for the 600-301 waste site was determined by calculation of 
the hazard quotient and excess carcinogenic risk. The requirements include an individual hazard 
quotient ofless than 1.0, a cumulative hazard quotient ofless than 1.0, an individual contaminant 
carcinogenic risk ofless than 1 x 10-6, and a cumulative excess carcinogenic risk ofless than 
1 x 10-5

. Hazard quotient and excess carcinogenic risk calculations for direct contact were 
conservatively performed for the 600-301 waste site in Appendix A using the highest of the 
focused values from all decision units. Risk values were not calculated for constituents that were 
not detected or were detected at concentrations below Hanford Site or Washington State 
background values. All individual hazard quotients are below 1.0. The direct contact 
cumulative hazard quotient for the 600-301 waste site is 7.7 x 10-2, which is less than 1.0. All 
individual carcinogenic risk values are below 1 x 10-6

. The direct contact cumulative excess 
cancer risk for the 600-301 waste site is 9.1 x 10-8, which is less than 1 x 10-5

_ Therefore, the 
nonradionuclide risk requirements are met. 

DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling approach 
(WCH 2013b), the field logbook (WCH 2013a), and resulting analytical data with the sampling 
and data quality requirements specified by the project objectives and performance specifications. 
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The DQA for the 600-301 waste site established that the data are of the right type, quality, and 
quantity to support site verification decisions within specified error tolerances. The evaluation 
verified that the sample design was sufficient for the purpose of clean site verification. The 
cleanup verification sample analytical data are stored in a WCH project-specific database prior to 
archival in the Hanford Environmental Information System and are summarized in an attachment 
to the relative percent difference calculation in Appendix A. The detailed DQA is presented in 
Appendix B. 

SUMMARY FOR INTERIM CLOSURE 

The 600-301 waste site has been evaluated in accordance with the Remaining Sites ROD 
(EPA 1999) and the 100 Area RDR/RA WP (DOE-RL 2009b ). Verification sampling was 
performed, and the analytical results indicate that the residual concentrations of CO PCs meet the 
RAOs for direct exposure, groundwater protection, and river protection. The 600-301 waste site 
contamination did not extend into the deep zone; therefore, institutional controls to prevent 
uncontrolled drilling into the deep zone (below 4.6 m [ 15 ft]) are not required. In accordance 
with this evaluation, the verification sampling results support a reclassification of the 
600-301 waste site to Interim Closed Out. 
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APPENDIX A 

CALCULATIONS 

The calculations in this appendix are kept in the active Washington Closure Hanford project files 
and are available upon request. When the project is completed, the files will be stored in a 
U.S. Department of Energy, Richland Operations Office repository. The calculations have been 
prepared in accordance with ENG-1 , Engineering Services, ENG-1-4.5, "Project Calculation," 
Washington Closure Hanford, Richland, Washington. The following calculations are provided in 
this appendix: 

600-301 Waste Site Cleanup Verification 95% UCL Calculation, 0600X-CA-V0152, Rev. 0, 
Washington Closure Hanford, Richland, Washington. 

600-301 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations, 
0600X-CA-V0153 , Rev. 0, Washington Closure Hanford, Richland Washington. 

600-301 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and 
Carcinogenic Risk Calculations, 0600X-CA-V0163 , Rev. 0, Washington Closure 
Hanford, Richland Washington. 

DISCLAIMER FOR CALCULATIONS 

The calculations provided in this appendix have been generated to document compliance with 
established cleanup levels. These calculations should be used in conjunction with other relevant 
documents. 
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Acrobat 8 .0 

CALCULATION COVER SHEET 

Project Title: 100-IU-2/6 Field Remediation Job No. 14655 

Area: 600 Area 

Discipline: Environmental ·calculation No: 0600X-CA-C0152 

Subject: 600-301 Waste Site Cleanup Verification 95% UCL Calculation 

Computer Program:_E_x_c_e_l __________ _ _ Program No: _E_x_c_e_l _2_00_3 __________ _ 

The attached calculations have been generated to document compliance with established cleanup levels. These calculations 
should be used in conjunction with other relevant documents in the administrative record . 

Committed Calculation [gj Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-DE-018 (0510812007) "Obtain Cale. No. from Document Control and Form from Intranet 
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Washington Closure Hanford 
CALCULATION SHEET 

Originator J . D. Sko lie Date 10124/13 Cale. No. 0600X-CA-C01 52 Rev. No. 0 
Checked N. K. Schiffern {() Date 10/24/1 3 Project 100-IU-2/6 Re talion Job No. 14655 

Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 1 of 9 

Summary 
Purpose: 
Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, 
perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for 
nonradionuclide analytes and calculate the relative percent difference (RPO) for primary-duplicate sample pairs for each 
contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary. 

Table of Contents: 
Sheets 1 to 3 - Calculation Sheet Summary 
Sheets 4 to 5 - Calculation Sheet Verification Data - 600-301 Excavation 
Sheets 6 to 8 - Ecology Software (MTCAStat) Results 
Sheet 9 - Calculation Sheet Duplicate Analysis 
Attachment 1 - 600-301 , Verification Sampling Results (6 sheets) 

Given/References: 
1) Sample Results (Attachment 1 ). 
2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2009b}, DOE-RL (2001), and Ecology 

(1996). 
3) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24. Rev. 4. 

U .S. Department of Energy, Richland Operations Office, Richland, Washington. 
4) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOEIRL-96-22, Rev. 5, U.S. Department 

of Energy, Richland Operations Office, Richland, Washington. 
5) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, 

Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
6) Ecology, 1992, Statistical Guidance for Ecology Sile Managers , Publication #92-54 , Washington Department of Ecology, 

Olympia, Washington. 
7) Ecology, 1993, Statistical Guidance for Ecology Sile Managers, Supplement S-6, Analyzing Site or Background Data with 

Below-detection Limit or Below-PQL Values (Censored Data Sets}, Publication #92-54, Washington Department of 
Ecology, Olympia, Washington . 

8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC If}, Publication #94-145, 
Washington State Department of Ecology, Olympia, Washington . 

9) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>. 

10) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim 
Final, EPN540/1 -89/002, U.S. Environmental Protection Agency, Washington, D.C. 

11) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code. 

Solution: 
Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP 
(DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 
173-340-740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and 
carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification 
Package (RSVP). 

Calculation Description: 
The subject calculations were performed on statistical and focused data from verification samples (Attachment 1) from the 600-301 
waste site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet 
functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP 
(DOE-RL 2009b) is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP 
for this site. 

Methodology: 
The 600-301 waste site underwent statistical verification sampling at one decision unit (excavation) and two focused samples. 
Analytical results for all sampling locations are summarized in the tables provided on sheet 3. Further information of the sample 
data quality is presented in the data quality assessment section of the associated RSVP. 
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Washington Closure Hanford 

i 
CALCULATION SHEET 

Originator J. D. Skoglie Date 10124/1 3 Cale. No. 0600X-CA-C0152 Rev. No. 0 
Project 100-IU-2/6 Re ~iation Job No. 14655 Checked N. K. Schiffern V f) Date 10/24/1 3 
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 2 of 9 

1 Summary (continued) 
2 Methodology, continued: 
3 For nonradioactive analytes with S50% of the data below detection limits , the statistical value calculated to evaluate the 
4 effectiveness of deanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as 
~ determined by direct inspection of the sample results (Attachment 1 ). the maximum detected value for the data set (which 

7 includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those 

8 data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL 

9 was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2011) under 
1 o WAC 173-340-740(3) for calcium, magnesium. potassium, silicon, and sodium. The EPA's Risk Assessment for Superfund 
11 (EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron , 
12 magnesium, potassium, silicon , and sodium are not considered site COCs/COPCs and are also not included in these 
13 calculations . 
14 
15 All nonradionuclide data reported as being undetected are set to ½ the detection limit value for calculation of the statistics 
~~ (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the 

18 
data set, after adjustments for censored data as described above. For radionuclide data , calculation of the statistics is done 

19 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA), 

20 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged 
21 before being included in the data set, after adjustments for censored data as described above. 

22 
23 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
24 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 

25 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For 
26 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat 
27 software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP 
;: (OOE-RL 2009b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable 

30 
quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data 

31 set treated as uncensored. 

32 
33 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
34 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
35 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
36 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC. 
37 

38 The RPO is calculated when both the primary value and either the duplicate or split value for a given analyte are above 
39 detection limits and are greater than 5 times the target detection limit (TOL). The TOL is a laboratory detection limit pre-
4o determined for each analytical method and is listed in Table 2-1 of the SAP (OOE-RL 2009a) for certain constituents. All other 
41 
42 constituents will have their own pre-determined TOL's based on the laboratory and method used. Where direct evaluation of the 

43 attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of 

44 the RPO value was not performed. The RPD calculations use the following formula : 

45 
46 
47 
48 
49 

RPO=[ IM-Sl/((M+S)/2)]*100 

where, M = Main Sample Value S = Split (or duplicate) Sample Value 

50 For quality assurance/quality control (QNQC) duplicate RPO calculations, a value less than 30% indicates the data compare 
51 favorably. If the RPO is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the 
52 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified 
53 at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case , if the difference 
~ between the primary and duplicate/split result exceeds a control limit of 2 times the TOL, further assessment regarding the 

56 
usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the 

57 applicable RSVP. 

58 
59 
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Originator J . D. Sk lie Date 10/24/13 Cale. No. 0600X-CA-C0152 Rev. No. 0 
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Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 3 of 9 

1 Summary (continued) 
2 Results: 
3 The results presented in the tables that follow include the summary of the results of the 95% 
4 UCL and maximum calculations for the 600-301 excavation, focused samples, the WAC 173 
5 340-740(7)(e) 3-part test evaluation, and the RPO calculations, and are for use in risk 
6 analysis and the RSVP for this site. 
7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

600-301 Statistical Sampling Results Summary• 

600-301 
Focused 

Analyte Samoles 
95% UCL Maximum Maximum 

Antimony -- 0.353 --
Arsenic -- 4.88 4.13 
Barium 63.3 -- 79.0 
Beryllium 0.576 -- 0.572 
Boron 1.51 -- 1.71 
Cadmium 0.139 -- 0.149 
Chromium 12.8 -- 13.2 
Cobalt 7.19 -- 7.02 
Copper 15.7 -- 14.8 
Lead 5.91 -- 23.1 
Manganese 284 -- 307 
Mercury -- 0.00922 0.0237 
Molvbdenum 0.607 -- 0.537 
Nickel 26.3 -- 11 .2 
Silver -- -- 0.167 
Vanadium 52.4 -- 48.3 
Zinc 50.9 -- 55.7 
Chloride 4.14 -- 4.03 
Fluoride 1.61 -- 1.25 
Nitroaen in nitrate 2.38 -- 28.1 
Nitrogen in nitrate and Nitrite 3.97 -- 28.1 
Sulfate 21 .1 -- 35.3 
TPH - Motor Oil (high boilinq) 6.1 -- 14 
TPH - Diesel Ranqe -- -- 2.4 
3-Part Test Evaluation: 600-301 
95% UCL or maximum• > 
Cleanup Limit? YES 
> 10% above Cleanup Limit? NO 
Anv samole > 2x Cleanuo Limit? YES 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mq/kg 
mQ/kg 
mg/kg 
mq/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
ma/kq 
mg/kg 
mQ/kq 

Relative Percent Difference 

Results and QA/QC Analvsis 
Duplicate 

Analyte Analvsis 
600-301 

Aluminum 2.9% 
Barium 1.0% 
Calcium 15.8% 
Chromium 0.3% 
Copper 1.8% 
Iron 1.3% 
Magnesium 1.1 % 
Manganese 0.5% 
Silicon 6.9% 
Sodium 1.0% 
Vanadium 3.0% 
Zinc 2.1% 
Sulfate 25.6% 

"RPO listed where result produced, 
based on criteria . If RPO not 
required, no value is listed. The 
significance of the reported RPO 
values, including values greater than 
30%, is addressed in the data quality 
assessment section of the RSVP. 

40 "The 95% UCL result or maximum value, depending on data censorship, as described in the 
41 methodology section. 
42 -- = not applicable 
43 • = duplicate analysis not within control limits. 
44 B = the analy1e was detected in both the associated QC blank 
45 and in the sample. 
46 D = dilution 
4 7 DE = direct exposure 
48 EXC = excavation 
49 GW = groundwater 
50 J = estimate 
51 MTCA = Model Toxics Control Act 
52 N = spike sample recovery outside control limits 

53 PQL = practical quantitation limit 
54 Q = qualifier 
55 QA/QC = quality assurance/quality control 
56 RAG = remedial action goal 

Remaining Sites Verification Package for the 600-301 Waste Site 

RDR/RAWP = remedial design report/remedial 
action work plan 
RESRAD = RESidual RADioactivity (dose model) 
RPO = relative percent difference 
RSVP = remaining sites verification package 
SAP = sampling and analysis plan 
TDL = target detection limit 
TPH = total petroleum hydrocarbons 

U = undetected 
UCL = upper confidence limit 
VSP = visual sample plan 
WAC= Washington Administrative Code 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-IU-2/6 Remediation 

Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation 

1 600-301 Statistical Calculations 
2 Verification Data • 600-301 Waste Site Excavation 
3 
4 
5 

Sample 
Area 

VSP-1 

Sample Sample 
Number Date 
J1RWRO 915/13 

6 

7 
8 
9 
10 
11 
12 
13 

14 

15 

16 

17 
18 

Dupl icate or 
J1RWT4 9/5/13 

19 S 
20 
21 

22 

23 
24 
25 
26 
27 
28 
29 

30 
31 

32 

33 
34 S 
35 

36 

37 
38 
39 
40 
41 
42 

43 

44 
45 
46 
47 

48 

49 

J1RWRO 
VSP-2 J1RWR1 9/5/13 
VSP-3 J1RWR2 9/5/13 
VSP-4 J1RWR3 9/5113 
VSP-5 J1RWR4 915/13 
VSP-6 J1RWR5 9/5/13 
VSP-7 J1RWR6 9/5/13 
VSP-8 J1RWR7 9/5/13 

VSP-9 J1RWR8 9/5/13 

VSP-1 0 J1RWR9 9/5/13 

VSP-11 J1RWTO 9/5/13 

VSP-1 2 J1RWT1 9/5/13 

tatistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
J1RWRO/ 

VSP-1 J1RWT4 915/13 

VSP-2 J1RWR1 9/5/13 
VSP-3 J1RWR2 9/5/13 
VSP-4 J1RWR3 9/5/13 
VSP-5 J1RWR4 9/5/13 
VSP-6 J1RWR5 9/5/13 
VSP-7 J1RWR6 915/13 
VSP-8 J1RWR7 9/5/13 
VSP-9 J1RWR8 9/5/13 

VSP-10 J1RWR9 9/5/13 
VSP-11 J1RWTO 9/5/13 
VSP-1 2 J1RWT1 915/13 

tat1s 1ca IC omputattons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup limit for 
nonradionuclide and RAG type 

(mg/kg) 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Barium 
ma/ka Q PQL 
48.3 0.0982 

47.8 0.0992 

36.6 0.0973 
51.2 0.0983 
59.0 0.101 
44.8 0.0929 
44.8 0.0999 
75.3 0.0976 
78.3 0.0971 

74 .5 0.0978 

44 .2 0.0947 

43.4 0.0950 -- --
73.0 0.0940 

Barium 
mg/kg 

48.1 
-· 

36.6 
51 .2 
59.0 
44.8 
44.8 
75.3 
78.3 
74.5 

44.2 
43.4 

73.0 

Barium 
Large data set (n 2 10), 
lognonnal and nonnal 

distribution rejected, use 
z-statistic. 

12 
0% 
56.1 
15.1 
63.3 
78.3 

200 GW Protection 

NO 
NO 
NO 

Because all values are below 
background (1 32 mg/kg) the 
WAC 173-340 3-part test is 

not required . 

Beryllium 
mg/kg Q PQL 
0.441 B 0.0982 

0.430 B 0.0992 

0.359 B 0.0973 
0.502 0.0983 
0.537 0.101 
0.474 0.0929 
0.522 0.0999 
0.475 B 0.0976 
0.708 0.0971 

0.530 0.0978 

0.602 0.0947 

0.437 B 0.0950 

0.648 0.0940 

Beryllium 
mg/kg 

0.436 

0.359 
0.502 
0.537 
0.474 
0.522 
0.475 --~---
0.708 

0.530 
0.602 

0.437 
0.648 

Bervllium 

Large data set (n 2' 10), use 
MTCAStat lognonnal 

distribution. 

12 
0% 

0.519 
0.0969 
0.576 
0.708 

GW & River 
1.51 

Protection 

NA 
NA 
NA 

Because all values are 
below background (1 .51 

mg/kg) the WAC 173-340 3-
part test is not required . 
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CALCULATION SHEET 

Date 10/24/13 
Job No. _1_4_65_5 ___ _ 

Boron 
ma/ka Q PQL 
2.09 B 0.982 

1.97 B 0.992 

0.973 u 0.973 
2.03 B 0.983 
1.53 B 1.01 
1.85 B 0.929 
1.27 B 0.999 
1.24 B 0.976 ·--
1.48 B 0.971 

1.33 B 0.978 

0.947 u 0.947 

0.950 u 0.950 

0.940 u 0.940 

Boron 
mg/kg 

2.03 

0.487 
2.03 
1.53 
1.85 
1.27 
1.24 
1.48 
1.33 

0.474 

0.475 
0.470 

Boron 

Large data set (n 2 10), 
lognonnal and normal 

distribution rejected, use 
z-statistic . 

12 
33% -
1.22 

0.611 
1.51 
2.09 

320 GW Protection 

NO 

Cale. No. 0600X-CA-C0152 
Checked N. K. Schiffern v'iL\ 

Cadmium Chromium 
ma/ka Q PQL ma/ka Q PQL 
0.107 B 0.0982 9.24 0.147 

0.0992 u 0.0992 9.27 0.149 

0.0973 u 0.0973 7.05 0.146 
0.146 B 0.0983 9.64 0.147 
0.107 B 0.101 10.7 0.151 

0.0929 u 0.0929 9.33 0.139 
0.162 B 0.0999 11 .3 0.150 

0.0976 u I o.0976 16.7 0.146 
0.134 B 0.0971 12.8 0.146 ·--0.148 B 0.0978 14.7 0.147 

0169 B 0.0947 9.05 0.142 

0.0950 B 0.0950 11.2 0.142 .... ,__ 
0.180 B 0.0940 12.7 0.141 

Cadmium Chromium 
mg/kg mg/kg 

I 
0.0783 9.26 

0.0487 7.05 
0.146 9.64 --- -----
0.107 10.7 

0.0465 9.33 
0.162 11 .3 

0.0488 16.7 
0.134 12.8 

0.148 14.7 

0.169 9.05 

0.0950 11 .2 -
0.180 12.7 

Cadmium Chromium 

Large data set (n 2' 10), Large data set (n 2' 10), 
use MTCAStat nonnal use MTCAStat lognormal 

distribution . distribution . 

12 12 
25% 0% 
0.114 11 .2 

0.0496 2.68 
0.139 12.8 
0.180 16.7 I 

GW & River GW & River 
0.81 Protection 

18.5 
Protection 

NA NA 

Rev. No. 0 
Date --1""0,.,,12=-4~11""3,---

Sheet No. __ 4_o.c..f_9'--_ 

Cobalt 
ma/ka Q PQL 
4.86 0.147 

4.55 0.149 

4.29 0.146 
5.71 D 0.737 
6.76 D 0.756 
5.86 D 0.697 
7.12 D 0.749 
6.90 I 0.146 .. 
8.55 D 0.728 

7.31 D 0.734 --
6.88 D 0.710 

4.81 0.142 

7.46 D 0.705 

Cobalt 
mg/k~ 

4.71 

4.29 
5.71 
6.76 -
5.86 I 

7.12 
6.90 
8.55 
7.31 

6.88 
4.81 

7.46 

Cobalt 

Large data set (n 2' 10), 
use MTCAStat lognormal 

distribution. 

12 
0% 
6.36 
1.29 
7.19 
8.55 i 

15.7 GW Protection 

NA --
NO NA NA NA 
NO NA NA NA 

The data set meets the 3- Because all values are Because all values are Because all values are 
part test criteria when below background (0.81 below background ( 18. 5 below background (15.7 
compared to the most mg/kg ) the WAC 173-340 mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 

stringent RAG. 3-part test is not required . 3-part test is not required . 3-part test is not requ ired . 

Rev. 0 

Copper Lead Manganese Moli bdenum 
ma/ka Q PQL ma/ka Q PQL mg/kg Q PQL ma/ka Q PQL 

11 .5 0.295 4.33 0.324 208 0.196 0.407 B 0.196 

11 .3 0.298 3.70 0.327 207 0.198 0.323 B 0.198 

11 .0 0.292 2.73 0.321 169 0.195 0.264 B 0.195 
10.8 0.295 4.82 BO 1.62 227 0.197 0.426 B 0.197 
11 .5 0.302 4.89 BO 1.66 268 0.202 0.405 B 0.202 
11 .4 0.279 3.62 BO 1.53 219 0.186 0.335 B 0.186 
13.2 0.300 5.37 D 1.65 223 0.200 1.21 0.200 
21 .6 0.293 5.69 0.322 306 0 .195 0.378 B 0.195 
14.5 0.291 7.41 D 1.60 340 0 .194 0.500 B 0.194 

20.4 0.293 4.97 D 1.61 292 0 .196 0.577 B 0.196 

14.1 0.284 3.99 BO 1.56 245 0.189 0.497 B 0.189 

11 .5 0.285 4.06 0.313 239 0.190 0.446 B 0.190 

15.7 0.282 7.88 D 1.55 311 0.188 0.508 B 0.188 

Copper Lead Manganese Molybdenum 
mg/kg mg/kg mg/kg mg/kg 

11.4 4.02 208 0.365 

11 .0 2.73 169 0.264 
10.8 4.82 227 0.426 
11 .5 4.89 268 0.405 
11 .4 3.62 219 0.335 
13.2 5.37 223 1.21 
21 .6 5.69 306 0.378 
14.5 7.41 340 0.500 

20.4 4.97 292 0.577 
14.1 3.99 245 0.497 
11 .5 4.06 239 0.446 

15.7 7.88 311 0.508 

Cooner lead Manganese Molvbdenum 
Large data set (n 2' 10), 

Large data set (n 2' 10), Large data set (n 2' 10), 
Large data set (n 2' 10), 

lognormal and normal 
use MTCAStat lognonnal use MTCAStat lognormal 

lognonnal and normal 
distribution rejected, use distribution rejected, use 

z-statistic. 
distribution. distribution. 

z-statistic. 

12 12 12 12 
0% 0% 0% 0% 
13.9 4.95 254 0.493 
3.66 1.50 50.1 0.242 
15.7 5.91 284 0.607 
21 .6 7.88 I 340 1.21 

River GW & River GW& River GW 
22.0 Protection 

10.2 
Protection 

512 
Protection 8 

Protection 

NA NA NA NO 
NA NA NA NO 
NA NA NA NO 

Because all values are Because all values are Because all values are The data set meets the 3-
below background (22.0 below background (10.2 below background (512 part test criteria when 

mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 compared to the most 
3-part test is not required. 3-part test is not required . 3-part test is not required. stringent RAG. 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-IU-2/6 Remediati n 
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calcula tion 

1 600-301 Statistical Calculations 
2 Verification Data - 600-301 Waste Site Excavation 

3 

4 
5 

6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Sample 

Area 
VSP-1 

Duplicate of 
J1RWR0 

VSP-2 
VSP-3 
VSP-4 
VSP-5 
VSP-6 
VSP-7 
VSP-8 
VSP-9 

VSP-10 
VSP-11 
VSP-1 2 

Sample Sample 

Number Date 
J1RWR0 9/5/13 

J1RWT4 9/5/13 

J1RWR1 9/5/13 
J1RWR2 9/5/13 
J1RWR3 9/5/13 
J1RWR4 9/5/13 
J1RWR5 9/5/13 
J1RWR6 9/5/13 
J1RWR7 9/5/13 
J1RWR8 9/5/13 
J1RWR9 9/5/13 
J1RWT0 9/5/13 
J1RWT1 9/5/13 

19 S .. IC tatIstIca omoutatIon nout D ata 

20 

21 

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 

36 

37 
38 
39 
40 

41 

42 

43 

44 
45 
46 
47 

48 

49 

Sample Sample 
Sample 

Area Number Date 
J1RWR0/ 

VSP-1 J1RWT4 9/5/13 

VSP-2 J1RWR1 9/5/13 
VSP-3 J1RWR2 9/5/13 
VSP-4 J1RWR3 9/5/13 
VSP-5 J1RWR4 9/5/13 
VSP-6 J1RWR5 9/5/13 
VSP-7 J1RWR6 9/5/13 
VSP-8 J1RWR7 9/5/13 
VSP-9 J1RWR8 9/5/13 

VSP-10 J1RWR9 9/5/13 
VSP-11 J1RWT0 9/5/13 
VSP-12 J1RWT1 9/5/1 3 

Stat1stIca IC omoutat,ons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

95% UCL on mean 

Maximum value 

Most Stringent Cleanup limit for 
nonradionuclide and RAG type 

/ma/kal unless noted otherwise 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Nickel 

mQ/kQ Q PQL 
8.94 0.147 

8.57 0.149 

8.28 0.146 
10.8 0.147 
9.67 0.151 
9.19 0.139 
81 .3 0.150 --· 
14.5 0.146 
12.0 0.146 
13.2 0.147 
9.79 0.142 
9.55 0.142 
11 .3 0.141 

Nickel 

mg/kg 

8.76 

8.28 
10.8 
9.67 
9.19 
81 .3 
14.5 
12.0 
13.2 
9.79 
9.55 
11 .3 

Nickel 

Large data set (n 2 10). 
lognormal and normal 

distribution rejected , use 
z-statistic. 

12 
0% 
16.5 
20.5 

26.3 

81 .3 

19.1 GW Protection 

YES 
NO ---

YES 

A detailed assessment will 
be performed. The data set 
meets the 3-part test criteria 
when compared to the direct 

exposure RAG. 

Remaining Sites Verification Package for the 600-301 Waste Site 

Vanadium 

mQ/kQ a PQL 
36.9 0.0982 

35.8 0.0992 

30.8 0.0973 
43.7 D 0.492 
48.2 D 0.504 
45.4 D 0.465 
48.1 D 0.499 .. 
43.5 0.0976 
60.5 D 0485 
51.1 D 0.489 
59.0 D 0.474 
36.7 0.0950 
56.0 D 0.470 

Vanadium 

mg/kg 
I 

36.4 I 
30.8 -
43.7 
48.2 
45.4 
48.1 
43.5 
60.5 
51 .1 
59.0 
36.7 
56.0 

Vanadium 

Large data set (n 2 10). use 
MTCAStat lognormal 

distribution. 

12 
0% 

46.6 
9.21 

52.4 · 

60.5 

85.1 GW Protection 

NA 
NA . 
NA 

Because all values are 
below background (85.1 

mg/kg) the WAC 173-340 3-
part test is not required. 

Attachment to Waste Site Reclassification Form 2013-129 

CALCULATION SHEET 

Date 10/24/13 
Job No. 14655 ------

Zinc 

ma/ka Q PQL 
32.7 0.393 

33.4 0.397 

23.2 0.389 
93.7 D 1.97 
51 .9 D 2.02 
33.4 D 1.86 
35.6 D 2.00 

---39.1 0.390 
45.0 D 1.94 
41 .9 I D 1.96 
38.7 D 1.89 
31.1 0.380 
42.8 D 1.88 

Zinc 

mg/kg 

33.1 

23.2 
93.7 
51 .9 
33.4 
35.6 
39.1 
45.0 
41.9 
38.7 
31 .1 
42.8 

Zinc 

Large data set (n 2 10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
0% 
42.5 
17.7 

50.9 

93.7 

67.8 River Protection 

NO 
NO 
NO 

The data set meets the 3-
part test criteria when 
compared to the most 

stringent RAG . 

Cale. No. 0600X-CA-C0152 
Checked N. K. Schiffern 

Chloride Fluoride 

mQ/kQ a PQL m!lfk!l Q PQL 
7.32 0.672 2.40 0.331 

7.84 0.661 1.99 0.326 
----· 

1.15 B 0.675 0.756 B 0.333 
1.81 B 0.673 1.57 0.332 
2.01 B 0.690 0.966 B 0.340 
1.35 B 0.674 1.73 0.332 
1.13 B 0.674 1.80 0.332 
2.23 0.673 1.28 0.332 -
2.95 0.663 1.00 0.327 
5.14 0.674 1.24 0.332 
3.36 0.661 0.686 B 0.326 

0.922 B 0.672 0.859 B 0.331 
0.970 B 0.674 1.35 0.332 

Chloride Fluoride 

mg/k!l mg/k! 

7.58 I 2.20 I 
1.15 0.756 
1.81 I 1.57 
2.01 0.966 
1.35 1.73 
1.13 1.80 
2.23 1.28 
2.95 1.00 
5.14 1.24 
3.36 0.686 

0.922 0.859 
0.970 1.35 

Chloride Fluoride 

Large data set (n 2 10), Large data set (n 2 10), 
use MTCAStal lognormal use MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
2.55 1.29 ' 
2.01 0.465 
4.14 1.61 

7.84 2.40 

GW 
25000 96 GW Protection 

Protection 

NA NA 
NA NA -· 
NA NA 

Because all values are Because all values are 
below background (100 below background (2.81 

mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 
3-part test is not required. 3-part test is not required. 

Rev. 0 

Rev. No. 0 ------
Date __ 1....;0:.;../2c:..4-'-/_13;c..__ 

Sheet No. 5 of 9 ------

Nitrogen in Nitrate 
Nitrogen in Nitrate and 

Sulfate 
TPH • motor oi l (high 

Nitrite boiling) 

m!llk!l a PQL m!llk!l a PQL ma/ka a PQL ua/ka a PQL 
3.04 J 0.331 2.06 0.172 40.2 1.33 6340 J 2170 ... 

2.85 J 0 .326 1.89 0.170 52.0 1.31 6870 2160 

1.05 J 0.333 0.549 0.167 5.36 1.34 3640 J 2170 
2.60 J 0.332 1.78 0.170 8.10 1.34 7340 2170 
2.07 J 0.340 1.44 0.172 6.62 1.37 7100 2210 
1.20 J 0.332 0.676 0.171 4.34 1.34 4360 J 2180 

0.775 JB 0.332 0.465 B 0.171 4 .35 1.34 3690 J 2180 
0.566 JB 0.332 0.167 B 0.160 25.0 1.34 2920 J 2170 
3.15 J 0327 2.44 0.162 7.38 1.32 6990 2180 

0.751 JB 0.332 0.330 B 0.171 10.9 1.34 4180 J 2170 
0.453 JB 0.326 0.156 i u 0.156 2.75 B 1.31 3120 J 2170 
0.565 JB 0.331 0.166 u 0.166 1.98 B 1.33 2840 J 2170 
0.616 JB 0.332 0.168 u 0.168 5.13 1.34 5480 J 2170 

Nitrogen in Nitrate 
Nitrogen in Nitrate and 

Sulfate 
TPH • motor oil (high 

Nitrite boiling) 
mg/kJ mg/k~ mg/k U!lik!l 

! 
2.95 1.98 46.1 6605 I 
1.05 0.549 5.36 3640 
2.60 1.78 8.10 7340 
2.07 1.44 6.62 7100 
1.20 0.676 4 .34 4360 

0.775 0.465 4 .35 3690 
0.566 0.167 25.0 2920 

3.15 2.44 7.38 6990 
0.751 0.330 10.9 4180 
0.453 0.0780 2.75 3120 
0.565 0.0830 1.98 2840 
0.616 0.0840 5.13 5480 

Nitrogen in Nitrate 
Nitrogen in Nitrate and 

Sulfate 
TPH - motor oil (high 

Nitrite boilin!ll 

Large data set (n 2 10). Large data set (n 2 10), 
Large data set (n 2 10), 

Large data set (n 2 10), 
use MTCAStat lognormal use MTCAStat lognormal 

lognormal and normal 
use MTCAStat lognormal 

distribution. distribution . 
distribution rejected, use 

distribution. 
z-statistic. 

12 12 12 12 
0% 25% 0% 0% 
1.40 0.839 10.7 4855 
1.01 0.841 12.7 1747 

2.38 3.97 I 21 .1 6071 

3.15 2.44 52.0 7340 

GW 200000 
DE , GW& 

1000 GW Protection 1000 25000 GW Protection River 
Protection ug/kg 

Protection 

NA NA NA NO 
NA NA NA NO ·-
NA NA NA NO 

Because all values are Because all values are Because all values are The data set meets the 3-
below background (1 1.8 below background ( 11 .8 below background (237 part test criteria when 

mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 compared to the most 
3-part test is not required . 3-part test is not required. 3-part test is not required. stringent RAG. 
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41 
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Wash;nq,on c,osore Hanforo i 
Originator J. 0 . Skoglie 

Project 100-IU-2/6 Remediation 
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation 

DATA ID Barium 95% UCL Calculation 
J1RWRO/ 

48.1 J1RWT4 
36.6 J1RWR1 
51 .2 J1RWR2 Number of samples Uncensored values 
59.0 J1RWR3 Uncensored 12 Mean 
44.8 J1RWR4 Censored Lognormal mean 
44.8 J1 RWR5 Detection limit or POL Std. devn . 
75.3 J1RWR6 Method detection limit Median 
78.3 J1RWR7 TOTAL 12 Min . 
74.5 J1RWR8 Max. 
44.2 J1RWR9 
43.4 J1RWTO 
73.0 J1RWT1 

Lognormal distribution? Nonmal distribution? 
r-squared is: 0.899 r-squared is: 0 .875 
Recommendations: 
Reject BOTH lognormal and normal distributions . 

UCL (based on Z-statistic) is 63.3 

DATA ID Cadmium 95% UCL Calcu lation 
J1 RWROI 

0 .0783 J1RWT4 
0 .0487 J1RWR 1 
0 .146 J1RWR2 Number of samples Uncensored values 
0.107 J1RWR3 Uncensored 12 Mean 

0.0465 J1RWR4 Censored Lognormal mean 
0 .162 J1RWR5 Detection limit or POL Std. devn . 

0 .0488 J1RWR6 Method detection limit Median 
0 .134 J1RWR7 TOTAL 12 Min. 
0 .148 J1RWR8 Max. 
0.169 J1RWR9 

0.0950 J1RWTO 
0.180 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.885 r-squared is: 0.930 
Recommendations: 
Use normal distribution . 

UCL (based on I-statistic) is 0.139 

DATA ID Copper 95% UCL Calculation 
J1RWROI 

11.4 J1RWT4 
11 .0 J1RWR1 
10.8 J1RWR2 Number of samples Uncensored values 
11 .5 J1RWR3 Uncensored 12 Mean 
11.4 J1RWR4 Censored Lognormal mean 
13.2 J1RWR5 Detection limit or POL Std. devn. 
21 .6 J1RWR6 Method detection limit Median 
14.5 J1RWR7 TOTAL 12 Min. 
20.4 J1RWR8 Max. 
14.1 J1RWR9 
11 .5 J1RWTO 
15.7 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .848 r- squared is: 0.801 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 15.7 

Remaining Sites Verification Package for the 600-301 Waste Site 

56.1 
56.2 
15.1 
49.6 
36.6 
78.3 

0 .114 
0 .116 

0.0496 
0 .121 

0.0465 
0.180 

13.9 
13.9 
3.66 
12.4 
10.8 
2 1.6 

Attachment to Waste Site Reclassification Form 2013- 129 

CALCULATION SHEET 

Date 1012411 3 
Job No. ---'1cc4:c..6...c.5_5 __ 

Ecology Software (MTCAStat) Results, 600-301 Waste Site 

DATA 10 Beryllium 95% UCL Calculation 
J1RWROI 

0.436 J1RWT4 
0 .359 J1RWR1 
0 .502 J1RWR2 Number of samples Uncensored values 
0.537 J1RWR3 Uncensored 12 Mean 

0.474 J1RWR4 Censored Lognormal mean 

0 .522 J1RWR5 Detection limit or POL Std . devn . 
0 .475 J1RWR6 Method detection limit Median 

0 .708 J1RWR7 TOTAL 12 Min. 
0.530 J1RWR8 Max. 
0.602 J1RWR9 
0.437 J1RWTO 
0.648 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.975 r-squared is: 0 .963 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0 .576 

DATA ID Chromium 95% UCL Calculation 
J1 RWRO/ 

9.26 J1RWT4 
7.05 J1RWR1 
9 .64 J1RWR2 Number of samples Uncensored values 
10.7 J1RWR3 Uncensored 12 Mean 
9 33 J1RWR4 Censored Lognormal mean 
11 .3 J1RWR5 Detection limit or POL Std. devn . 

16.7 J1RWR6 Method detection limit Median 
12.8 J1RWR7 TOTAL 12 Min. 
14.7 J1RWR8 Max. 
9.05 J1RWR9 
11 .2 J1RWTO 
12.7 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .972 r-squared is: 0.951 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 12 .8 

DATA ID Lead 95% UCL Calculation 
J1RWRO/ 

4.02 J1RWT4 
2.73 J1RWR1 
4.82 J1RWR2 Number of samples Uncensored values 
4 .89 J1RWR3 Uncensored 12 Mean 
3 .62 J1RWR4 Censored Lognormal mean 
5.37 J1RWR5 Detection limit or POL Std . devn . 
5.69 J1RWR6 Method detection limit Median 
7.41 J1RWR7 TOTAL 12 Min. 

4 .97 J1RWR8 Max. 
3.99 J1RWR9 
4.06 J1RWTO 
7 .88 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .962 r-squared is: 0.925 
Recommendations : 
Use lognormal distribution. 

UCL {Land's method) is 5 91 

0.519 
0 .520 

0 .0969 
0 .512 
0.359 
0.708 

11 .2 
11 .2 
2.68 
11 .0 
7.05 
16.7 

4 .95 
4.97 
1.50 
4.86 
2.73 
7.88 

Cale. No. 0600X-CA-C0152 
Checked N. K. Schiffern fyj 

Rev. No. __ .;;.o __ 

Date 10/24113 
Sheet No. --'6'-o_f_9 __ 

DATA ID B oron 95"/o UCL Calculation 
J1RWROI 

2.03 J1RWT4 
0.487 J1RWR1 
2.03 J1 RWR2 ·Number of samples Uncensored values 
1.53 J1RWR3 Uncensored 12 Mean 1.22 
1.85 J1RWR4 Censored Lognormal mean 1.27 
1.27 J1RWR5 Detection limit or POL Std . devn. 0 .611 
1.24 J1RWR6 Method detection limit Median 1.30 
1.48 J1RWR7 TOTAL 12 Min. 0470 
1.33 J1RWR8 Max. 2.03 

0.474 J1RWR9 
0.475 J1RWTO 
0.470 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .827 r-squared is: 0.893 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 1.51 

DATA ID Cobalt 95% UCL Calculation 
J1RWROI 

4 .71 J1RWT4 
4 .29 J1RWR1 
5.71 J1RWR2 Number of samples Uncensored values 
6 .76 J1RWR3 Uncensored 12 Mean 6.36 
5.86 J1RWR4 Censored Lognormal mean 6.38 
7.12 J1RWR5 Detection limit or POL Std. devn. 1.29 
6.90 J1RWR6 Method detection limit Median 6.82 

8.55 J1RWR7 TOTAL 12 Min. 4.29 
7.31 J1RWR8 Max. 8.55 

6.88 J1RWR9 
4.81 J1RWTO 
7 .46 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .932 r-squared is: 0 .950 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 7.19 

DATA ID Manganese 95% UCL Calculat ion 
J1RWRO/ 

208 J1RWT4 
169 J1RWR1 
227 J1RWR2 Number of samples Uncensored values 

268 J1RWR3 Uncensored 12 Mean 254 

219 J1RWR4 Censored Lognormal mean 254 

223 J1RWR5 Detection limit or POL Std. devn. 50.1 

306 J1RWR6 Method detection limit Median 242 

340 J1RWR7 TOTAL 12 Min. 169 

292 J1RWR8 Max. 340 

245 J1RWR9 
239 J1RWTO 
311 J1RWT1 

Lognormal distribution? Normal distribution? 

r-squared is: 0 .969 r-squared is: 0 .970 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 284 

Rev. 0 
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Washington Closure Hanford ! 
Originator J D. Skoglie ll 

Project 100-IU-2/6 Remediation 
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation 

DATA ID Molybdenum 95% UCL Calculat ion 
J1 RWRO/ 

0.365 J1RWT4 
0.264 J1RWR1 
0.426 J1RWR2 Number of samples Uncensored values 
0 .405 J1RWR3 Uncensored 12 Mean 
0.335 J1RWR4 Censored Lognormal mean 
1.21 J1RWR5 Detection limit or PQL Std. devn. 

0.378 J1RWR6 Method detection limit Median 
0.500 J1RWR7 TOTAL 12 Min. 
0.577 J1RWR8 Max. 
0.497 J1RWR9 
0.446 J1RWTO 
0.508 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.845 r-squared is: 0.647 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.607 

DATA ID Zinc 95% UCL Calculation 
J1RWRO/ 

33.1 J1RWT4 
23.2 J1RWR1 
93.7 J1RWR2 Number of samples Uncensored values 
51 .9 J1RWR3 Uncensored 12 Mean 
33.4 J1RWR4 Censored Lognormal mean 
35.6 J1RWR5 Detection limit or PQL Std. devn. 
39.1 J1RWR6 Method detection limit Median 
45.0 J1RWR7 TOTAL 12 Min. 
41 .9 J1RWR8 Max. 
38.7 J1RWR9 
31 .1 J1RWTO 
42.8 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.868 r-squared is: 0.702 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 50.9 

DATA ID Nitrogen in Nitrate 95% UCL Calculation 
J1RWRO/ 

2.95 J1RWT4 
1.05 J1RWR1 
2.60 J1RWR2 Number of samples Uncensored values 
2.07 J1RWR3 Uncensored 12 Mean 
1.20 J1RWR4 Censored Lognormal mean 

0.775 J1RWR5 Detection limit or PQL Std. devn. 
0.566 J1RWR6 Method detection limit Median 
3.15 J1RWR7 TOTAL 12 Min. 

0.751 J1RWR8 Max. 
0.453 J1RWR9 
0.565 J1RWTO 
0.616 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.913 r-squared is: 0.836 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 2 .38 

Remaining Sites Verification Package for the 600-301 Waste Site 

DATA 

8.76 
8.28 
10.8 

0 .493 9.67 
0.490 9.19 
0.242 813 
0.436 14.5 
0.264 12.0 

1.21 13.2 
9.79 
9.55 
11 .3 

DATA 

7.58 
1.15 
1.81 

42.5 2.01 
42.4 1.35 
17.7 1.13 
38.9 2.23 
23.2 2.95 
93.7 5.14 

3.36 
0.922 
0.970 

DATA 

1.98 
0.549 
1.78 

1.40 1.44 
1.42 0.676 
1.01 0.465 

0.913 0.167 
0.453 2.44 

3.15 0.330 
0.0780 
0.0830 
0.0840 

Attachment to Waste Site Reclassification Form 2013- 129 

CALCULATION SHEET 

Date __ 1_0_/2_4_/1=-3 __ 

Job No. ----'1-'4..::.65"--5'--_ 

Ecoloqy Software (MTCAStat) Results, 600-301 Waste Site 
ID Nickel 95% UCL Calculation 

J1RWRO/ 
J1RWT4 
J1RWR1 
J1RWR2 Number of samples Uncensored va lues 
J1RWR3 Uncensored 12 Mean 
J1RWR4 Censored Lognormal mean 
J1RWR5 Detection limit or PQL Std. devn . 
J1RWR6 Method detection limit Median 
J1RWR7 TOTAL 12 Min . 
J1RWR8 Max. 
J1RWR9 
J1RWTO 
J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.554 r-squared is: 0.376 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 26.3 

ID Chloride 95% UCL Calculation 
J1RWRO/ 
J1RWT4 
J1RWR1 
J1RWR2 Number of samples Uncensored values 
J1RWR3 Uncensored 12 Mean 
J1RWR4 Censored Lognormal mean 
J1RWR5 Detection limit or PQL Std. devn . 
J1RWR6 Method detection limit Median 
J1RWR7 TOTAL 12 Min. 
J1RWR8 Max. 
J1RWR9 
J1RWTO 
J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.944 r-squared is: 0.787 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 4.14 

16.5 
15.0 
20.5 
10.3 
8.28 
81 .3 

2.55 
2.55 
2.01 
1.91 

0.922 
7.58 

ID Nitrogen in ntirate and nitrite 95% UCL Calculation 
J1RWRO/ 
J1RWT4 
J1RWR 1 
J1RWR2 Number of samples Uncensored values 
J1RWR3 Uncensored 12 Mean 0.839 
J1RWR4 Censored Lognormal mean 1.03 
J1RWR5 Detection limit or PQL Std . devn . 0.841 
J1RWR6 Method detection limit Median 0.507 
J1RWR7 TOTAL 12 Min. 0.0780 
J1RWRB Max. 2.44 
J1RWR9 
J1RWTO 
J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.931 r-squared is: 0.856 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 3.97 

Cale. No. 0600X-CA-C0152 
Checked N. K. Schiffem fl(} 

Rev. No. O 
Date 10/24/13 

Sheet No. 7 of 9 

DATA ID Vanadium 95% UCL Calculation 
J1RWRO/ 

36.4 J1RWT4 
30.8 J1RWR1 
43.7 J1RWR2 Number of samples Uncensored values 
48.2 J1RWR3 Uncensored 12 Mean 46.6 
45.4 J1RWR4 Censored Lognormal mean 46.7 
48.1 J1RWR5 Detection limit or PQL Std . devn. 9.21 
43.5 J1RWR6 Method detection limit Median 46.8 
60.5 J1RWR7 TOTAL 12 Min. 30.8 
51 .1 J1RWR8 Max. 60.5 
59.0 J1RWR9 
36.7 J1RWTO 
56.0 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.964 r-squared is: 0 .977 
Recommendations : 
Use lognormal distribution. 

UCL (Land's method) is 52.4 

DATA ID Flouride 95% UCL Calculation 
J1RWRO/ 

2.20 J1RWT4 
0.756 J1RWR1 
1.57 J1RWR2 Number of samples Uncensored va lues 

0.966 J1RWR3 Uncensored 12 Mean 1.29 
1.73 J1RWR4 Censored Lognormal mean 1.29 
1.80 J1RWR5 Detection limit or PQL Std. devn . 0 .465 
1.28 J1RWR6 Method detection limit Median 1.26 
1.00 J1RWR7 TOTAL 12 Min. 0 .686 
1.24 J1RWR8 Max. 2.20 

0.686 J1RWR9 
0.859 J1RWTO 
1.35 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.983 r-squared is: 0.962 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 1.61 

DATA ID Sulfate 95% UCL Calculation 
J1RWRO/ 

46.1 J1RWT4 
5.36 J1RWR1 
8.10 J1RWR2 Number of samples Uncensored values 
6.62 J1RWR3 Uncensored 12 Mean 10.7 
4.34 J1RWR4 Censored Lognormal mean 10.3 
4.35 J1RWR5 Detection limit or PQL Std. devn . 12.7 
25.0 J1RWR6 Method detection limit Median 5.99 
7.38 J1RWR7 TOTAL 12 Min. 1.98 
10.9 J1RWR8 Max. 46.1 
2.75 J1RWR9 
1.98 J1RWTO 
5.13 J1RWT1 

Lognormal distribution? Normal distribution? 
r-squared is: 0.925 r-squared is: 0.630 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 21.1 

Rev. 0 7 
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Attachment to Waste Site Reclassification Form 2013-129 

CALCULATION SHEET 
Washington Closure Hanford 
Originator J. D. Ska lie 

Project 1 00-IU-2/6 Remediatio 
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation 

DATA 

6605 
3640 
7340 
7100 
4360 
3690 
2920 
6990 
4180 
3120 
2840 
5480 

Ecology Software (MTCAStat) Results, 600-301 Waste Site 

ID TPH - Motor Oil (high boiling) 95% UCL Calculation 
J1RWR0/ 
J1RWT4 
J1RWR1 
J1RWR2 
J1RWR3 
J1RWR4 
J1RWR5 
J1RWR6 
J1RWR7 
J1RWR8 
J1RWR9 
J1RWT0 
J1RWT1 

Number of samples 
Uncensored 12 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 12 

Lognormal distribution? 
r-squared is: 0.921 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 

Uncensored values 
Mean 

Lognormal mean 
Std. devn . 

Median 

Normal distribution? 
r-squared is: 0.897 

6071 

Min. 
Max. 

4855 
4884 
1747 
4270 
2840 
7340 

Date ___ 1_0/_2_4/_1_3 __ _ 
Job No. ____ 1_4_6_5_5 __ _ 

Remaining Sites Verification Package for the 600-301 Waste Site 

Cale. No. 0600X-CA-C0152 
Checked N. K. Schiffern {\:) 

Rev. No. 0 
Date 10/24/13 

Sheet No. 8 of 9 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 1 OO-IU-2/6 Reme iation 
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation 

1 
2 
3 
4 

Duplicate Analysis - 600-301 
Sampling Sample Sample 

Area Number Date 
VSP-1 J1RWRO 9/5/13 

Duplicate of 
J1RWT4 9/5/13 

J1RWRO 
Analvs s: 

TDL 
Both> POL? 

Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TDL? 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Duplicate Analysis - 600-301 
Sampling 

Area 
VSP-1 

17 
Duplicate of 

18 A 
19 
20 
21 
22 
23 
24 

J1RWRO 
na1ys1s: 

Duplicate 
Analysis 

HEIS Sample 
Number Date 
J1RWRO 9/5/13 

J1RWT4 9/5/13 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

25 D r up11cate na1ys1s - -A I . 600 301 

26 

27 
28 

29 

30 
31 
32 
33 
34 
35 
36 

Sampling 
Area 

VSP-1 
Duplicate of 

J1RWRO 
Analvsis: 

Duplicate 
Analysis 

HEIS Sample 

Number Date 
J1RWRO 9/5/13 

J1RWT4 9/5/13 

TDL 
Both > POL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

Aluminum 
mci/kci Q POL 
4810 6.68 

4950 6.75 

5 
Yes (continue) 
Yes (calc RPO) 

2.9% 
Not applicable 

Lead 
mq/kci Q I POL 
4.33 I 0.324 

3.70 I 0.327 

5 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Zinc 

mci/kci Q POL 
32.7 0.393 

33.4 0.397 

1 
Yes {continue) 
Yes (calc RPDl 

2.1% 
Not applicable 

Remaining Sites Verification Package for the 600-301 Waste Site 

Barium 
mci/kci Q POL 
48.3 0.0982 

47.8 0.0992 

2 
Yes (continue) 
Yes (calc RPO) 

1.0% 
Not applicable 

Ma,Inesium 
ma/ka Q POL 
3670 8.35 

3710 8.43 

75 
Yes (continue) 
Yes (calc RPO) 

1.1% 
Not applicable 

Chloride 

ma/kci Q PQL 
7.32 0.672 

7.84 0.661 

2 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Attachment to Waste Site Reclassification Form 2013-129 Rev. 0 

CALCULATION SHEET 

Date 10/24/13 Cale. No. 0600X-CA-C0152 Rev. No. 0 
Job No. ----14_6_5_5 __ _ Checked N. K. Schiffem V \0 Date 10/24/13 

Sheet No. 9 of 9 

Beryllium Boron Calcium Chromium Cobalt Coooer Iron 
mg/kg Q POL mci/kci Q POL mq/kci Q POL mq/kq Q POL mq/kg Q POL ma/kg Q POL mq/kq Q POL 
0.441 B 0.0982 2.09 B 0.982 4720 . 7.86 9.24 0.147 4.86 0.147 11.5 0.295 15000 7.86 

0.430 B 0.0992 1.97 B 0.992 4030 . 7.94 9.27 0.149 4.55 0.149 11 .3 0.298 14800 7.94 

0.2 2 100 1 2 1 5 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPO) Yes (calc RPO) No-Stop (acceptable) Yes (calc RPO) Yes (calc RPO) 
15.8% 0.3% 1.8% 1.3% 

No - acceptable No - acceptable Not appficable Not apolicable No - acceptable Not applicable Not applicable 

Manqanese Mof ,bdenum Nickel Potassium Silicon Sodium Vanadium 
ma/ka Q POL ma/ka Q PQL ma/ka Q POL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mci/kci al PQL 

208 0.196 0.407 B 0.196 8.94 0.147 970 6.28 279 JN 1.47 297 6.87 36.9 I 0.0982 

207 0.198 0.323 B 0.198 8.57 0.149 1030 6.35 299 JN 1.49 300 6.94 35.8 I 0.0992 

5 2 4 400 2 50 2.5 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) 
Yes {calc RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes {calc RPO) Yes (calc RPO) Yes (calc RPO) 

0.5% 6 .9% 1.0% 3.0% 
Not applicable No - acceptable No - acceptable No - acceptable Not applicable Not appficable Not applicable 

Fluoride Nitrogen in Nitrate 
Nitrogen in Nitrate and Phosphorous in 

Sulfate 
TPH - motor oil (high 

Nitrite Phosohate boilinc 1) 

ma/ka Q POL ma/ka Q POL ma/ka Q PQL mg/kg Q PQL mg/kg Q POL ug/kg 10 PQL 
2.40 0.331 3.04 J 0.331 2.06 0.172 0.815 JB 0.672 40.2 1.33 6340 i J 2170 

1.99 0.326 2.85 J 0.326 1.89 0.170 1.01 JB 0.661 52.0 1.31 6870 I 2160 

5 0.75 0.75 10 5 5000 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue} Yes (continue) 

No-Stop (acceptable) N0-:Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPO) No-Stop (acceptable) 
25.6% 

No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable 

A-12 
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Att ach ment I. 60'1-30 1 Waste Sire Yerifl ca1ion Sampl e R,•s11 111 (M eta ls) 
Sample HEIS Sample Alum inum Antimony Arsenic Bari nm Beryllium 

Locatio n Nun1b~r Date mi(fl<g Q PQL mg/kg Q r ()L mg/kg C) PQL ml!lk!:: 0 PQL m1!/ke 
VSP- 1 JIRWRO 915/ 13 - 48 10 6.68 1.62 DU 1.62 2.39 UJBC I 0.491 48.3 __ 0.0982 0.441 ·---

Duplicate of 
J IK.WT4 9/5/ lJ 4950 6. 75 0.327 u 0.327 2.44 UJBC 0.496 47.8 0.0992 0.~30 

JlRWRO - -- ---
VSP- 2 JIRWRI 9/5/ 13 4J 10 6.61 0.353 8 ~ - 2.2& UJBC 0.486 36.6 0.0973 0.359 
VSP- 3 J 1RWR2 9!5/IJ 5020 6.68 1.62 DU 1.62 2.90 lJ.IAC 0.492 51.2 0.0983 0.502 
VSP-4 J IRWRJ 9/5/13 5690 6.86 1.66 DU 1.66 2.65 UJB C 0 .504 59 .0 0 .101 0.537 ---
VS P-5 J1RWR4 9/5/13 4970 6.32 1.53 DU 1.5.l 2.95 UJC 0.465 44 8 0.0929 0.474 
VSP-6 JIKWR5 915113 5250 6.79 1.65 DU 1.65 3.56 UJC 0.499 44 .8 0.0999 0.522 -----·· 
VSP-7 JIRWR6 915113 7450 6.6) 0 .322 u 0.322 4.88 0.488 75. J 0.0976 0 .475 -
VSP- 8 J JRWR7 9/5/ 13 7 190 6.60 1.60 DU 1.60 J.26 UJC 0.485 78.3 0.097 1 0.708 
VSP-9 JIRWR8 9/5/11 6740 6.65 1.6 1 DU 1.6 1 4 . 12 0.4 8\1 74.5 0.0978 0.530 

VSP- 10 J 1RWR9 9/5/ 13 4550 6.44 1.56 DU 1.56 2 .44 UJBC 0.4 74 44 .2 0. 0947 0.602 

vsr- 1 1 JJRWTO 9/5/13 5340 6. 46 O.Jl.1 u 0.3 13 u; UJC 0.475 43.4 0.0950 OA 37 
VSP- 12 Jl RWT l 9/5/13 7030 ! 6 }9 1.55 DU 1.55 3. 18 UJC 0.470 73.0 0.0940 0.648 

FS- 1 J IRWT2 9/5/13 6460 6.78 1.65 uu 1.65 2.67 UJBC 0.499 69 .5 0. 0997 0.538 .. 
FS-2 J1RWT3 9/5/13 7 150 6.76 1.64 DU 1.64 4 . 13 0 .497 79.0 0.0994 0.572 

F.q11ipment 
JJRWTS 9/5/13 

! 

Blank 
11 5 

I 
6. 17 0.299 u 0.299 0 .49 1 UJ OC 0.454 1.6 0.0907 0.0907 

Sample HEIS Sam1>le Boron Cadmium Calcium Chroml11 m 
Loca tion Number D•te mf(/kg Q POL me/ke 0 

VSP- 1 JJ RWRO 9/5/13 2.09 B 0.982 0. 107 B 
Duplicate of 

J I RWT4 9;5113 1.97 
JJRWRO 

! 0 0.992 0 0992 u 
VSP-2 JI RWR I 9/5/13 0. 973 u 0.973 0 .0973 u 
VSP-3 J1 RWR2 9i5/ l 3 2.03 B 0.983 0 .146 B 
VSP-4 JI RWR3 9/5/13 1.53 B 1.01 0 .107 B - ..... .... . 
VSP-5 JI RWR4 9/5/13 1.85 A 0.929 00929 u 
VSP-6 J1RWR5 9/5/13 1.27 B 0.9?9 o. 162 B -
VSP-7 JIRWR6 915/13 1.24 B 0.976 0 .0976 u 
VSP-8 JL RWR7 9/5/13 1.48 B 0.971 o. JJ4 0 
VSP-9 J1 RWR8 9/5/13 1.3:1 B 0 .978 0.148 B 

VSP- 10 J1 RWR9 915/ 13 0.947 u 0.947 0 .169 B 
VSP-1 I JI RWTO 91511 3 0.950 u U.\150 0 .0950 ; 13 
VSP- 12 JIRWTI 9/5113 0.940 u 0.940 0. 180 B 

FS- 1 JI RWT2 9/5/ 13 1.37 8 U.~97 O.JJ 7 B 
rs-2 Jl RWT3 9/5/13 1.7 1 8 0 .994 0. 149 8 

Equipment 
JI RWTS 9/5/1 3 0.907 u 0.907 0.0907 u 

Dlank 
Note: Gray ce lls indic ate not applicable. 
* ""' duplicate analysis not within control l imits 
B = estimated resu lt ; result is less lhan ihe RL but greater than the MDL . 
C - analy1e was de tec,ed mboth U1e sample aml associa ted QC blank. and the sample 
concentration was .S Sx the blank concentration. 

D ~ repo11ed from a dilution 
FS - focused sample 

HEIS = H anford Environmenlal lnfonnar,on System 
IIERD = herbicides 

J = estnnate 
N - recovery is oul5ide control limits. 
PEST = pesticides 

PQL = practical 4uantitation limit 

POL ml?.lk2 0 POL m•ik• 0 1•QL m!Ukg 
0.09X2 4 7ZO . 7.86 9 .24 0 . 147 4 .86 

0 .0992 4030 t 7.94 9.27 0 . 149 4.55 

0.097) 2970 . 7. 78 7.05 0. 146 4.29 
0.0983 3&40 . 7.86 9.64 0. 147 5.7 1 

·-·· 
0. 101 3360 . 8 .07 10.7 0.15 1 6. 76 

0 .0929 4780 . 7.43 9 .33 0. 139 5.86 
0.0999 4270 . 7.99 11.3 0,150 7. 12 
0 .0976 11600 . 7.80 16.7 I 0. 146 6. 90 

0.097 1 3570 . 7.77 12.8 0.146 8.5 5 
o.wn ~290 . 7.82 14.7 0 .147 7.31 .. 
0.0947 4220 . 7.58 9.05 0.142 6.88 
0.0950 4820 • 7.60 11.2 0.142 4.81 ---·--·· 
0.0940 3720 . 7.52 12.7 0. 141 7.46 
0.0997 3510 • 7.98 10.9 0. 150 6 .37 -- ----- . 
0.0994 41 10 . 7.95 I 3.2 0. 149 7.02 

0 .0907 32.6 . 7.26 0.1 36 u 0.136 0 .136 

Attachment 1 ., 
Sheet"" · 

Originator J. D. Skoglie l'lt Date 
Checked N . K. Schiffcrn 'YV~ - Date 

Q = qualifier 
R = rcJected 

Cale. No. 0600X-CA-C0 152 

TPH = total petroleum hydrocarbon 
U = undetec ted 
VSP = visual sa mple plan 

Rev. No. 

X - serial dilution in the analytical batch ind icates that physical and 
chemical interferences are present. 

0 POL 
B 0.09R2 

B 0 .0992 

B 0.0973 
0 0983 
0. 101 

U.0929 
0.0999 

l:l 0.0976 
0 .0971 
0 .0978 ... 
0.09 47 

LB 0.0950 
I 0 .0940 

0 .0997 
I 0 .0994 

u 0.0907 

Coball 

0 POL 
0. 147 

0 . 149 

0 . 146 
u O.~r!_ 
D 0.756 
D 0.697 
D 0.749 

0 . 146 

D 0 . 728 
D 0 .734 

D 0 .710 
0 .1 42 

D 0 ,70 5 

D 0 .748 
D 0 .74 5 ----
u 0.1 36 

I of6 
I0/24i 13 
10/24/ 13 

0 

N 
\0 

~ 
:< 
0 



Attachment to Waste Site Reclassification Form 20 13-129 Rev.0 

Allachment I. 600-301 \Vaste Si te Vcrifical ion Sa mple R~su lt s (Metals) 

Sa mple 11[1S Sa mple Coppn Iron Lead Magnesi um Man!,!anese 
Location Num ber Date m'.Uk!! 0 POL me/ke 0 POL Ol!!fko 0 POL me/kg 0 POL me/kg () POL 

VS P- 1 JIRWRO 9/5/ 13 11.5 0.295 15000 7.86 . 4 33 -1-- - i 0.324 3670 8.35 208 ---- 0 . 196 
Duplicate of 

-
JIRWRO 

JIRWT4 9/5/13 11.3 0.298 14800 7.94 370 ! 0.327 37 10 8.43 207 0.198 
..-•-- -169 - ·---~ 

VSP-2 J IRWRI 9/5/ 13 11.0 0.292 12600 7.78 2.73 0.32 1 3030 8.27 0 . 195 -
VS P-3 J IRWR2 9/5/13 10.8 0.295 16300 7.86 4.82 BD 1.62 4000 8.36 227 0 . 197 
VSP-4 JIRWR3 9/5113 11.5 0.302 18200 8.07 4.89 BD 1.66 3760 8.57 268 0 .202 

VS P-5 JlRWR4 915113 I 1.4 0.279 16900 7.43 3.62 BD 1.53 41 70 7.90 219 0 . 186 
VS P-6 JlRWR5 915113 13.2 0.300 18700 7.99 5.37 D 1.65 4370 8.49 223 0 .200 
VS P-7 Jl RWR6 915113 21.6 0.293 18900 7.80 5.69 0.322 6390 8.29 306 0 . 195 
VSP-8 Jl RWR7 915/13 14.5 0.29 1 23100 7.77 7.4 1 D 1.60 4520 8.25 340 0 .194 
VSP-9 JI RWR8 9/5/ 13 20.4 0.293 19100 7.82 4.97 D 1.61 5300 8.31 292 0 . 196 

VSP- 10 JIRWR9 915/ 13 14 .1 0.284 20700 7.58 3.99 BD 1.56 41 20 8.05 245 0 . 189 
VSP- 11 JIRWTO 9/5/13 11.5 0.285 16000 7.60 4.06 0.3 13 4040 8.07 239 0 . 190 
VSP- 12 JIRWTI 9/5/ 13 15.7 0.282 20900 7.5 2 7.88 - D 1.55 4230 7.99 3 11 j_ 0 . 188 

FS- 1 JI RWT2 9/5113 12.0 0.299 17800 7.9K 11.4 D 165 3650 8.48 282 1 0 . 199 -
FS-2 JIRWTJ 915/ 13 14.8 0 .298 19600 7.95 23. 1 D 1.64 4380 8.4 5 307 0. 199 

Equipment 
JIR.WT5 915113 0.272 u 0.272 259 7. 26 0.5 13 B 0.299 19 6 B 7.7 1 5.52 0 . 18 1 

Binni< 

Sample HEIS Sample MerCUl'Y Molybdenum Nickel Potassium Selenium 

Location Number Dare meJkg Q PQL mivke Q PQL m•llrn 0 POL m,l k• 0 POL melk• 0 POL 
VSl'- 1 JIRWRO 915113 0.00681 B 0.00400 0.407 B 0. 196 8.94 0.147 970 6.28 0.322 DU 0 .322 

Duplicate of 
J IRWT4 915113 0.00404 u 0.00404 0.323 R 0. 198 8.57 0.149 1030 6.35 0.289 DU 0 .289 

JI RWRO 
VSP-2 JIRWR I 915113 0.00386 u 0.00386 0.264 B 0.195 8.28 0. 146 927 6.22 0.302 DU 0 .302 
VSP-3 JIRWR2 915113 0.00391 u 0.0039 1 0.426 B 0. 197 10.8 0.147 11 50 6.29 0.328 DU 0 .328 
VSP-4 JIRWRJ 915113 0.00395 u 0.00395 0.405 B 0.202 9.67 0.15 1 1540 6.45 0.333 DU 0.333 
VSP-5 JIRWR4 915113 0.00368 u 0.00368 0.335 B 0. 186 9. 19 0. 139 11 80 5.95 0.3 11 DU 0.3 11 
YSP-6 JIRWR5 9/5113 0.00388 u 0.00388 1.2 1 0.200 8 1.3 0. 150 989 6.39 0.330 DU 0 .330 
VSP-7 JIRWR6 915113 0.00922 B 0.00396 0.378 B 0. 195 14 .5 0. 146 759 6.24 0.313 DU 0 .3 13 
VSP-8 JIRWR7 915/ 13 0.00352 u 0.00352 0.500 B 0. 194 12.0 0.146 1560 6.21 0.324 DU 0 .324 
VSP-9 JIRWR8 915113 0.00461 B 0.00396 0.577 B 0.196 13.2 0. 147 940 6.26 0.297 DU 0 .297 

VSP-1 0 JIRWR9 915113 0.00396 u 0.00396 0.497 B 0.189 9.79 0. 142 670 6.06 0.313 DU 0 .3 13 
VSP- 11 J IRWTO 915113 0.00383 u 0.00383 0.446 B 0.190 9.55 0. 142 864 6.08 0.3 13 DU 0 .313 
VSP- 12 JIRWTI 9/5113 0.00392 u 0.00392 0.508 B 0. 188 I 1.3 0. 141 1360 6.0 1 0.312 DU 0 .312 

FS-1 JIRWT2 915113 0.00842 B 0.00392 0.537 B 0. 199 9.32 0. 150 1600 6.38 0.304 DU 0.304 
FS-2 JIRWT3 915/ 13 0.0237 0.00380 0.518 B 0.199 11 .2 0. 149 1700 6.36 0.325 DU 0.325 

Equipment 
JIRWT5 915113 0.00377 u 0.00377 0. 18 1 u 0. 18 1 0.153 B 0. 136 37.5 S.81 0.296 DU 0.296 

Blank 

Sample HEIS Sample Silicon Silver- Sod ium Vanadium Zinc 
Location Number Date me/k2 0 POL m v/k" 0 POL mo/k o 0 POL me/k2 0 POL m1!/ke 0 POL 

VSP-1 JIRWRO 9151 13 279 JN 1.47 0.0982 u 0 .0982 297 I 6.87 36.9 0.0982 32.7 0.393 
Duplicate of 

JIRWT4 915/ 13 299 JN 1.49 0.0992 u 0.0992 300 6.94 35. 8 0.0992 33.4 0.397 
JIRWRO 

VSP-2 JI RWRI 915113 275 JN 1.46 0.0973 u 0.0973 I 78 6.8 1 30.8 0.0973 23 .2 0.389 
VSP-3 - JI RWR2 9/5113 275 JN 1.47 0.0983 u 0.0983 109 6.88 43 .7 D 0.492 93.7 D 1.97 
VSP-4 JIRWR3 915/ 13 278 JN I. SI 0. 101 u 0.101 97.5 7.06 48.2 D 0.504 5 1.9 D 2.02 
VSP-5 JIRWR4 915113 242 JN 1.39 0.0929 u 0.0929 150 6.50 45.4 D 0.465 33.4 D 1.86 
VSP-6 JIRWR5 9/5/ 13 279 JN I. SO 0.0999 u 0.0999 130 6.99 48 .1 D 0.499 35.6 D 2.00 
VSP-7 JIRWR6 915113 274 JN 1.46 0.0976 u 0.0976 365 6.83 43 .5 0.0976 39. I 0.390 
VSP-8 JIRWR7 9/5/ 13 294 JN 1.46 0.0971 u 0.0971 11 5 6.80 60.5 D 0.485 45.0 D 1.94 
VSP-9 JIRWR8 9/5/ 13 280 JN 1.47 0.0978 u 0.0978 194 6.85 51.1 D 0.489 41.9 D 1.96 

VSP-10 JIRWR9 915/ 13 279 JN 1.42 0.0947 u 0.0947 119 6.63 59.0 D 0.474 38.7 D 1.89 
VSP- 11 JIRWTO 9151 13 27 1 JN 1.42 0.0950 u 0.0950 78.3 6.65 36.7 0.0950 31.1 0.380 
VSP-12 JIRWT I 915113 262 JN 1.4 1 0.0940 u 0.0940 I 15 6.58 56.0 D 0.470 42.8 D 1.88 

FS-1 JIRWT2 915113 317 JN 1.50 0.0997 u 0.0997 106 6.98 45 .3 D U.499 49.4 D 1.99 
FS-2 JIRWTJ 9/5/13 323 JN 1.49 0.167 B 0.0994 139 6.96 48.3 D 0.497 55. 7 D 1.99 

Equipment 
JIRWT5 915113 139 J, 1.36 0.0907 u 0.0907 6.35 u 6.35 0.226 B 0.0907 0.807 B 0.363 

Blank 
Atmchment Sheet No. 2 of 6 
Originator J. D. Skostie Date 10/24/ 13 
Checked N. K. Schiffem Date 10/24113 
Cale . No. 0600X-CA-CO 152 Rev. No. 0 
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Sample HEIS Sample 
Location Number Date 

YSP-1 JIRW RO 9/5/13 
Dup lica1e of 

Jl RWT4 9/5/13 
JI RWRO 

YSP-2 JIRWRI 9/5/13 
VSP-3 Jl RWR2 9/5/13 
YSP-4 J IRWR3 9/5/13 
YSP-5 JIRWR4 9/5/13 
VS P-6 J IRWR5 9/5/13 
YSP-7 J IRWR6 9/5/13 
VSP-8 JI RWR7 9/5/ 13 
YSP-9 JI RWR8 9/5/13 

VS P-10 JIRWR9 9/5/13 
YS P-11 JI RWTO 9/5/13 
YSP-12 Jl RWT I 9/5/13 

FS-1 Jl RWT2 9/5/13 
FS-2 JIRWT3 9/5/13 

Sample HEIS Sample 
Loca tion Number Date 

YSP-1 JIRWRO 9/5/13 
Dupl icate of 

JIRWT4 9/5/13 
JI RWRO 

VS P-2 JIRWRI 9/5/13 
VS P-3 JlRWR2 9/5/13 
YS P-4 JlRW R3 9/5/13 
VS P-5 JI RW R4 9/5/13 
VSP-6 JlRWR5 9/5/13 
VSP-7 JIRWR6 9/5/13 
YSP-8 JIRWR7 9/5/13 
VS P-9 J IRWR8 9/5/13 

VSP- 10 II RWR9 9/5/1 3 
YSP-1 I JI RWTO 9/5/ 13 
VSP-1 2 JIRWTI 9/5/13 

FS -1 JI RWT2 9/5/13 
FS-2 JIRWT3 9/5/ 13 

h Aflac ment I 600 30 - I \\ aste 1te en 1cat1on s· V ' Ii S I R amp1e esu ts (Anions, TPH d Ph , an ys1ca I) 

Bromide Chloride Fluoride 

mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
0.672 u 0.672 7.32 0.672 2.40 0331 

0.66 1 u 0.66 1 7.84 I 0.661 1.99 0.326 

0.675 u 0.675 1.15 B 0.675 0.756 B 0.3 33 
0.673 u 0.673 1.81 B 0.673 1. 57 0.332 
0.690 u 0.690 2.01 B 0.690 0.966 B 0.340 
0.674 u 0.674 1.35 B 0.674 1.73 0.332 
0.674 u 0.674 1.1 3 B 0.674 1.80 03 32 
0.673 u 0.673 2.23 0.673 1.28 0.332 
0.663 u 0.663 2.95 0.663 1.00 0.327 
0.674 u 0.674 5.14 I 0.674 1.24 0.332 
0.661 u 0.66 1 3.36 0.661 0.686 B 0.326 
0.672 u 0.672 0.922 B 0.672 0.859 B 0.33 1 
0.674 u 0.674 0.970 B 0.674 135 I 0.332 
0.668 u 0.668 4.03 0.668 1. 15 0.329 
0.69 1 u 0.69 1 1.67 B 0.691 1.25 0.340 

Phosph orous in 
Sulfate 

TPH - motor oil (high 
Phosphate boilin1:) 

m11/k11 0 POL m11/k1! 0 POL Ul!lkl! 0 POL 
0.815 JB 0.672 40.2 1.33 6340 J 2170 

I OI JB 0.661 52.0 1.3 1 6870 2160 

0.675 UR 0.675 5.3 6 1.34 3640 J 2170 
1.06 JB 0.673 8.10 IJ4 7340 2170 
l.73 JB 0.690 6.62 I 1.3 7 7100 221 0 

0.674 UR 0.674 4.34 1.34 4360 J 2180 
0.674 UR 0.674 4.35 IJ4 3690 J 2180 
0.673 UR 0.673 25.0 1.34 2920 J 2170 
1.46 JB 0.663 7.38 1.32 6990 2 180 

0.674 UR . 0.674 10.9 1.34 4 180 J 21 70 
0.68 1 JB 0.661 2.75 B 1.3 1 3120 J 2170 
1.06 JB 0.672 1.98 B 1.33 2840 J 2170 
1.1 6 JB 0.674 5. 13 1.34 5480 J 2170 
5.38 J 0.668 35.3 1.33 14000 21 80 
3.93 J 0.691 9.68 I 1.37 9910 I 2230 

Nitrogen in Nitrate 
Nitrogen in Nitrate 

Nitrogen in Nitrite 
and Nitrite 

mg/kg Q PQL mg/kg Q PQL mg/kg 

3.04 J 0.33 1 2.06 0.172 0.33 1 

2.85 J 0.326 1.89 I Ol 70 0.326 

1.05 J 0.333 0.549 0.167 0.333 
2.60 J 0.332 1.78 i 0.170 0.332 
2.07 J 0.340 1.44 i 0.172 0.340 
1.20 J 0.332 0.676 0.171 0.332 

0.775 JB 0.332 0.465 B 0.171 0.3 32 
0.566 JB 0.332 0.167 I B 0.160 0.332 
3.15 J 0.327 2.44 0.162 0.3 27 

0.75 1 JB 0.332 0.330 B 0. 171 0.332 
0.453 JB 0.326 0.156 u 0.156 0.326 
0.565 JB 0.33 1 0.166 u 0.166 0.331 
0.616 JB 0.332 0.168 u 0.168 0.332 
28.1 J 0.329 28.1 ! D 0.852 0.329 
3.68 ' J 0.340 3.08 0.175 0.340 

TPH - Di esel Range pH Measurement 

u!!lk!! 0 
2170 I u 
2160 u 

2170 u 
2170 u 
22 10 u 
2180 u 
2180 u 
2 170 u 
2180 u 
2 170 I u 
2170 u 
2170 UJ 
2 170 u 
24 10 J 
2230 u 
Attachment 
Originator 
Checked 
Cale. No. 

POL PH 
2170 9.36 

2160 9.16 I 
2170 9. 14 
2170 8.89 
221 0 8.94 
2180 9.08 
2180 8.86 
2170 9.32 
2180 8.36 
2170 8.79 
2170 9.08 
2170 8.82 
2170 8.63 
2180 6.74 
2230 8.54 

J. D. Skogl i~ 
N. K. Schi ffe rn 

0 
JX 

JX 

JX 
JX 
.rx 
IX 
JX 
JX 
JX 
JX 
JX 
JX 
JX 
JX 
IX 

0600X-CA-CO I52 

l'OL 
0.010 

0.0 10 

0.0 10 
0.0 10 
0.010 
0.010 
0.0 10 
0.0 10 
0.010 
0.0 10 
0.0 10 
0.010 
0.0 10 
0.010 
0.0 10 

Sheet No. 
Date 
Dale 

Rev. No. 

Q PQL 
UR 0.33 l 

UR 0.326 

UR 0.333 
UR 0.332 
UR 0.340 
UR 0.332 
UR 0.332 
UR 0.332 
UR 0.327 
UR 0.332 

1 UR 0.326 
UR 0.3 31 
UR 0.332 
UR ~ 
UR I 0.340 

3 of6 
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CONSTITUENT CLASS 

2-(2 4,5-Trichlorophenoxy)propionic acid HERB 
2-(2-methyl-4-chlorophenoxy) propionic acid HERB 

2 4,5-Trichlorophenoxyacetic acid HERB 
2,4-Dichlorophenoxvacetic acid HERB 

2-Methvl-4 chloroohenoxvacetic acid HERB 
2-secButy l-4 ,6-dinitrophenol(DNBP) HERB 

4-(2.4-Dich lorophenoxy)butanoic acid HERB 
Dalapon HERB 
Dicamba HERB 

Dichloroprop HERB 
Aldrin PEST 

Alpha-BHC PEST 
alpha-Chlordane PEST 

Beta-BHC PEST 
Delta-BHC PEST 
4-4'-DDD PEST 
4-4'-DDE PEST 
4-4'-DDT PEST 
Dieldrin PEST 

Endosul fan I PEST 
Endosulfan II PEST 

Endosulfan sulfate PEST 
Endrin PEST 

Endrin aldehyde PEST 
Endri n ketone PEST 

Gamma-BI-IC (Lindane) PEST 
gamma-Chlordane PEST 

Heotachlor PEST 
Heotachlor eooxide PEST 

Methoxvchlor PEST 
Toxaphene PEST 

Attachmen t I. 600-301 Waste Site Verification Sa mple_Results (Orga_nics) 

VSP-1-JIRWR0 
Duplicate of JIRWR0 -

JlRWT4 
9/5/13 9/5/13 

U!!lk!! 0 POL U!!lk!! Q POL 
1.67 u 1.67 1.66 u 1.66 
201 u 20 1 201 u 201 
1.67 u 1.67 1.66 u 1.66 
1.67 u 1.67 1.66 u 1.66 
231 u 231 23 1 u 23 1 
1.67 u 1.67 1.66 u 1.66 
1.67 u 1.67 1.66 u 1.66 
35.1 UJ I 35.1 35. 1 UJ 35 .1 
2.01 u 2.01 2.01 u 2 01 
2.27 u 2.27 2.27 u 2.27 

0.167 u 0.167 0.167 u 0.167 
0.167 u 0.167 0.167 u 0.167 
0.167 u 0.167 0.167 u 0.167 
0.167 u 0.167 0.167 u 0.167 
0.167 u 0.167 0. 167 u 0.167 
0.334 u 0.334 0.333 u 0.333 
0.334 u 0.334 0.333 u 0.333 
0.334 u 0.334 0.333 u 0.333 
0.334 u 0.334 0.333 u 0.333 
0.167 u 0.167 0.167 u 0.167 
0.334 u 0.334 0.333 u 0.333 
0.334 u 0.334 0.333 I u 0.333 
0.334 u 0.334 0.333 u 0.333 
0.334 u 0.334 0.333 u 0.333 
0.334 u 0.334 0.333 u 0.333 
0.167 u 0.167 0.167 u 0.167 
0. 167 u 0. 167 0.167 u 0.167 
0.167 u 0.167 0.167 u 0.167 
0.167 u 0. 167 0.167 u 0.167 

1.67 u 1.67 1.67 u l.67 
5.55 U.l 5.55 5.55 UJ 5.55 

VSP-2 · JIRWRI VSP-3. JI RWR2 VSP-4 · JI RWRJ 

9/5/13 
U!!/kg 0 
1.67 u 
201 u 
1.67 u 
1.67 u 
232 u 
1.67 u 
1.67 u 
35 .2 UJ 
2.01 u 
2.27 u 
0.167 u 
0.167 u 
0.167 u 
0.167 u 
0. 167 u 
0.335 u 
0.335 u 
0.335 u 
0.335 u 
0.167 u 
0.335 u 
0.335 u 
0.335 u 
0.335 u 
0.335 u 
0.167 u 
0.167 u 
0. 167 u 
0. 167 u 

1.67 u 
5.58 UJ 
Attachment 
Originator 
Checked 
Cale. No. 

9/5/13 
POL U!!/k!! 0 
1.67 1.66 u 
201 201 u 
1.67 1.66 u 
1.67 1.66 u 
232 231 u 
1.67 l.66 u 
1.67 1.66 u 
35.2 35.1 UJ 
2.0 1 2.0 1 u 
2.27 2.27 u 

0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
0.33 5 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0.167 0. 167 u 
0.335 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
1.67 1.67 u 
5.58 5 56 UJ 

J. D. Sko.s_lie 
N. K. Schiffem 

0600X-CA-CO 152 

POL U!!/k!! 

1.66 1.71 
201 206 
1.66 1.71 
1.66 1.71 
23 1 237 
1.66 1.7 1 
1.66 1.71 
35.1 36.0 
2.0 1 2.06 
2.27 2.33 

0.167 0.171 
0.167 0.171 
0.167 0 .17 1 
0. 167 0.171 
0.167 0.171 
0.334 0.342 
0.3 34 0 .342 
0.334 0.342 
0.334 0.342 
0.167 0 .171 
0.334 0.342 
0.334 0.342 
0.334 0 .342 
0.334 0.342 
0.334 0.342 
0.167 0 .171 
0.167 0. 171 
0.167 0 .171 
0. 167 0.171 I 

1.67 1.71 
5.56 5.70 

Sheet No. 
Date 
Date 

Rev. No. 

I 

9/5/13 
0 PQL 
u 1.71 
u 206 
u 1.71 
u 1.71 
u 237 

u 1.71 
u 1.71 
UJ 36.0 
u 2.06 
u 2.33 
u 0. 171 
u 0. 171 
u 0171 
u 0.171 
u 0.171 
u 0.342 
u 0.342 
u 0.342 
u 0.342 
u 0.171 
u 03 42 
u 0.342 
u 0.342 
u 0.342 
u 0.342 
u 0.171 
u 0.171 
u 0.171 
u 0.171 
u 1.71 
UJ 5.70 
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CONSTITUENT CLASS 

2-(2,4.5-Trichlorophenoxy)propionic ac id HERB 
2-(2-methvl-4-chlorophenoxv) propionic acid HERB 

2,4 5-Trichlorophenoxvacetic acid HERB 
2 4-Dichlorophenoxvacctic acid HERB 

2-Methyl-4 chlorophenoxyacetic acid HERB 
2-secButyl-4 6-dini trophenol(DNBP) HERB 
4-(2,4-Dichlorophenoxy)butanoic acid HERB 

Dalapon HERB 
Dicamba HERB 

Dichlorooroo HERB 
Aldrin PEST 

Alpha-BHC PEST 
alpha-Chlordane PEST 

Beta-BHC PEST 
Delta-BHC PEST 
4-4'-DDD PEST 
4-4'-DDE PEST 
4-4'-DDT PEST 
Dieldrin PEST 

Endosul fan I PEST 
Endosulfan II PEST 

Endos ul fan sul fate PEST 
Endrin PEST 

Endrin aldehyde PEST 
Endrin ketone PEST 

Gamma-BHC (Lindane) PEST 
gamma-Chlordane PEST 

Heptachlor PEST 
Heptachlor epoxidc PEST 

Methoxvchlor PEST 
Toxaohene PEST 

Attachment I. 600-301 Waste Site Verification s ample Results (0 rganics) 
VSP-5 - JlRWR4 VSP-6 - J lR\VRS 

9/5/13 9/5/13 
U!!fk!! 0 POL U!!/k!! 0 PQL 
1.67 u 1.67 1.67 u 1.67 
20 1 u 20 1 201 u 201 
1.67 u 1.67 1.67 u 1.67 
1.67 u 1.67 1.67 u 1.67 
23 1 u 231 232 u 232 
1.67 u I 1.67 1.67 u 1.67 I 
1. 67 u 1.67 1.67 u 1.67 
35 .1 UJ 35 .1 35.2 UJ 35.2 
2.01 u 2.0 1 2.01 u 2 01 
2.27 I u 2.27 2.27 u 2.27 
0.167 u 0.167 0.167 u 0.167 
0.167 u 0.167 0.167 u 0.167 
0. 167 u 0.167 0.167 u 0.167 
0.167 u 0.167 0.167 u 0.167 
0.167 u 0.167 0.167 u 0.167 
0.334 u 0.334 0.334 u 0.334 
0.334 u 0.334 0.334 u 0.334 
0.334 u 0.334 0.334 lJ 0.334 
0.334 u 0.334 0.334 u 0.334 
0.167 u 0.167 0.167 u 0.167 
0.334 u 0.334 0.334 u 0.334 
0.3 34 u 0.334 0.334 u 0.3 34 
0.334 u 0.334 0.334 u 0.334 
0.334 u 0.334 0.334 u 0.334 
0.334 u 0.334 0.334 u 0.334 
0. 167 u 0.167 0.167 u 0.167 
0.167 u 0.167 0.167 u 0. 167 
0.167 u 0.167 0.167 u 0.167 
0.167 I u 0.167 0.167 u 0.167 
1.67 u 1.67 1.67 u 1.67 
5.56 UJ 5.56 5.57 UJ 5.57 

VSP-7 - JlRWR6 VSP-8 - JIRWR7 VSP-9 - JI RWRS 
9/5/13 

u2/k2 Q 
1.67 u 
20 1 u 
1.67 i u 
1.67 u 
23 1 u 
1.67 u 
1.67 u 
35.1 UJ 
2.01 u 
2.27 u 
0.167 u 
0.167 u 
0.167 u 
0.167 u 
0.167 u 
0.334 u 
0.334 i u 
0.334 u 
0.3 34 u 
0.167 u 
0.334 u 
0.334 u 
0.334 u 
0.334 u 
0.334 u 
0.167 u 
0.167 u 
0.167 u 
0.167 u 
1.67 u 
5.57 UJ 
Attachment 
Originator 
Checked 
Cale . No. 

9/5/13 
POL u2/k2 0 
1.67 1.67 u 
20 1 202 u 
1.67 1.67 u 
1.67 1.67 u 
231 232 u 
1.67 1.67 u 
1.67 1.67 u 
35 .1 35.3 UJ 
2.0 1 2.02 u 
2.27 2.28 u 
0.167 0.1 68 u 
0.167 0.168 u 
0.167 0.168 lJ 
0.167 0.168 u 
0.167 0.168 u 
0.334 0.336 u 
0.334 0.336 u 
0.334 0.336 u 
0.3 34 0.336 u 
0.167 0.168 I u 
0.334 0.336 lJ 
0.334 0.336 u 
0.334 0.336 u 
0.334 0.336 u 
0.334 0.336 u 
0. 167 0.168 u 
0. 167 0.1 68 u 
0 167 0.168 u 
0.167 0.168 u 
1.67 1.68 u 
5.57 5.59 UJ 

J. D. Skog) ie 
N. K . Schiffem 

0600X-CA-COl52 

i 

POL U!!fk!! 
1.67 1.67 
202 201 
1.67 1.67 
1.67 1.67 
232 23 1 
1.67 1.67 
1.67 1. 67 
35 .3 35.2 
2.02 20 1 
2.28 2.27 
0.168 0.168 
0.168 0.168 
0.168 0.168 
0.168 0.168 
0. 168 0.168 
0.336 0.335 
0.336 0.335 
0.336 0.3 35 
0.336 0.335 
0.168 0.168 
0.336 0.335 
0.336 0.335 
0.336 0.335 
0.336 0.335 
0.336 0.335 
0.168 0.168 
0.168 0.168 
0.168 0.168 
0.168 0.168 

1.68 1.68 
5.59 5.58 

Sheet No. 
Date 
Date 

Rev. No. 

9/5/13 
0 POL 
u 1.67 
u 201 
u 1.67 
u 1.67 
u i 23 1 
u 1.67 
u 1. 67 
UJ 35 .2 
u 20 1 
u 2.27 
u 0.168 
u 0.168 
u 0.168 
u 0.168 
u 0 168 
u 0.335 

I lJ 0.335 
u 0.335 
u ' 0.335 
u ' 0.168 
u 0.335 
u 0.335 
u 0.335 
u 0.335 
u 0.335 

I u 0.168 
u 0.168 
u I 0. 168 
u 0.168 

I u 1.68 
UJ 5.58 
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I 0/24/1 3 
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CONSTITUENT 

2-(2. 4.5-T richlorophenoxy )propionic acid 
2-(2-methvl-4-chlorophenoxv) propionic acid 

2 4,5-Trichlorophenoxyacetic acid 
2.4-Dichlorophenoxyacet ic acid 

2-Methvl-4 chloroohenoxvacetic acid 
2-secBucvl-4,6-dinitroohenoliDNBP) 

4-(2.4-Dichloroohenoxv)butanoic acid 
Dalapon 
Dicamba 

Dichloroprop 
Aldrin 

Aloha-BHC 
aloha-Chlordane 

Beta-BHC 
Delta-BHC 
4-4'-DDD 
4-4'-DDE 
4-4'-DDT 
Dieldrin 

Endos ul fan l 
Endosulfan II 

Endosulfan sul fate 
Endrin 

Endrin aldehyde 
Endrin ketone 

Gamma-BHC (Lindane) 
gamma-Chlordane 

Heotachlor 
Heptachlor eooxide 

Methoxychlor 
Toxaphene 

-

VSP-10-JlRWR9 
CLASS 9/5/13 

u!!lke 0 POL 
HERB 1.66 u 1.66 
HERB 201 u 201 
HERB 1.66 u 1.66 
HERB 1.66 u 1.66 
HERB 23 1 u 23 1 
HERO 1.66 u 1.66 
HERB 1.66 u 1.66 
HERB 35.1 lJJ 35.1 
HERB 2.01 u 2.01 
HERB 2.27 u 2.27 
PEST 0.167 u 0. 167 
PEST 0.167 u 0.167 
PEST 0.167 u 0.167 
PEST 0.167 u 0.167 
PEST 0.167 u 0.167 
PEST 0.334 u 0.334 
PEST 0.334 u 0.334 
PEST 0.334 u 0.334 
PEST 0.334 u 0.334 
PEST 0.167 u 0.167 
PEST 0.334 u 0.334 
PEST 0.334 u 0.334 
PEST 0.334 lJ 0.334 
PEST 0.334 u 0.334 
PEST 0.334 u 0.334 
PEST 0.167 u 0. 167 
PEST 0.167 u 0.167 
PEST 0.167 u 0.167 
PEST 0.167 u 0.167 
PEST 1.67 u 1.67 
PEST 5.57 UJ 5.57 

-- - - - --- - -- ----- -·•r· - - •- - - • • - \ - --- • - - -, 

VSP-11 - JlRWT0 VSP-12 - JlRWTI FS- 1 - .JI RWTI FS-2 -JIRWT3 
9/5/ 13 

U!!lk!! 0 POL 
1.66 u 1.66 
20 1 u 20 1 
1.66 u 1.66 
1.66 u 1.66 
23 1 u 231 
1.66 u 1.66 
1.66 u 1.66 
35.1 UJ 35 .l 
2.01 u 2.01 
2.27 u 2.27 
0.167 u 0.167 
0.167 u 0. 167 
0.167 u 0.167 
0.167 u 0.167 
0.167 u 0.167 
0.333 u 0.333 
0.333 u 0.333 
0.333 u 0.333 
0.333 u 0.333 
0.167 u 0.167 
0.333 u 0.333 
0.333 u 0.333 
0.333 u 0.333 
0.333 u 0.333 
0.333 u 0.333 
0.167 u 0.167 
0.167 u 0.167 
0.167 u 0.167 
0.167 u 0.167 
1.67 u 1.67 
5.55 UJ 5.55 

9/5/13 
ug/ke 0 
1.67 u 
201 u 
1.67 u 
1.67 u 
23 1 u 
1.67 u 
1.67 u 
35.2 VJ 
2.01 u 
2.27 u 
0.167 u 
0.167 u 
0. 167 u 
0.167 u 
0.167 u 
0.335 u 
0.335 u 
0.335 u 
0.335 u 
0.167 u 
0.335 u 
0.335 u 
0.335 u 
0.335 u 
0.335 u 
0.167 u 
0.167 u 
0. 167 u 
0.167 u 
1.67 u 
5.57 UJ 
Attachment 
Originator 
Checked 
Cale. No. 

9/5/13 
POL ue/ke 0 
1.67 1.67 u 
201 201 u 
1.67 1.67 u 
1.67 1.67 u 
23 1 231 u 
1.67 1.67 I u 
1.67 1.67 I u I 

35.2 35.2 i UJ 
2.01 2.01 u 
2.27 2.27 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
0.335 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0.167 0.167 u 
0.335 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0.335 0.334 u 
0 335 0.334 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
0.167 0.167 u 
1.67 1.67 u 
5.57 5.56 UJ 

J. D. Sko_g_lie 
N. K. Schiffem 

0600X-CA-C0 .152 

POL ue/kg 
1. 67 1.71 
201 206 
1.67 1.71 
1.67 1.71 
23 1 237 
1.67 1.7 1 
1.67 1.71 
35.2 36. l 
2.01 2.06 
2.27 2.33 
0.167 0.172 
0.167 0.172 
0.167 0.172 
0.167 0.172 
0.167 0.172 
0.334 0.344 
0.334 0.344 
0.334 0.344 
0.334 0.344 
0.167 0.172 
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W ash ington C losure H a n . d, Inc . CALCULATI ON SH EET 
Ori inaror: J. D. Skoo Ji e Date: 10/29/20 13 Cale. No.: 0600X-CA-V0151 Rev.: 0 

Pro·ect: 100-IU-2/6 Fie d Remediati on Job No: 14655 Checked : C. H. Dobie Date: I 0/29/201 3 
Sub·cct: 600-30 1 Waste Si te Direct Contact Hazard Quoti en t and Carci nouen ic Risk Calcu lations Sheet No. I of 3 

I PURPOSE: 
2 

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess 
4 carcinogenic risk for the 600-301 waste site. In accordance with the remedial action goals (RAGs) in 
5 the remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009b), the following 
6 criteria must be met: 
7 

8 I) An HQ of < 1.0 for all individual noncarcinogens 
9 2) A cumulative HQ of <1.0 for noncarcinogens 

10 3) An excess cancer risk of < l x 10-6 for individual carcinogens 
11 4) A cumulative excess cancer risk of < l x I0-5 for carcinogens. 
12 

13 

14 GIVEN/REFERENCES: 
15 

16 

17 1) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5, 
18 U.S . Department of Energy, Richland Operations Office, Richland, Washington. 
19 
20 2) DOE-RL, 20096, Remedial Design Report/Remedial Action Work Plan.for the 100 Area, 
21 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, 
22 Richland, Washington. 
23 
24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
25 
26 4) WCH, 2013 , Remaining Sites Verification Package for the 600-301, White Bluffs Sanita,y Sewer 
27 Pipelines Waste Site, Attachment to Waste Site Reclassification Form 2013-129, Washington 
28 Closure Hanford, Inc., Richland, Washington. 
29 
30 SOLUTION: 
31 

32 1) Generate an HQ for each noncarcinogenic constituent detected above background or required 
33 detection limit/practical quantitation limit and compare it to the individual HQ of < 1.0 
34 (DOE-RL 2009b). 
35 

36 2) Sum the HQs and compare this value to the cumulative HQ of < 1.0. 
37 

38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
40 < I x 10-6 (DOE-RL 2009b). 
41 

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of < l x 10-5_ 

43 
44 
45 
46 
47 
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I I . 'v\ as 1rngton Cl osure HanfQi;d, Inc. CAL C UL ATION SHEET 
I O ri gin a tor: I J. D. Sko!! lie Y} I Date: I I 0/29/2013 I Cale. No .: I 0600X-CA-V01 53 Rev .: I 0 
I Project: I I OO-IU-2/6 ri elo-Remed iati on I Job No: I 14655 I Checked : I C. H. Dobie /' &.) Date: I I 0l29i2013 
I Subject: I 600-30 1 Waste Site Di rect Contac t Hazard Quotien t and Carcinogenic Risk Calculations - Sheet No. 2 of 3 

2 METHODOLOGY: 
3 

4 The 600-301 waste site is comprised ofone statistical decision unit (excavation) and two focused 
5 samples for verification sampling. The direct contact hazard quotient and carcinogenic risk calculations 
6 for the 600-30 l waste site were conservatively calculated for the entire waste site using the greater of 
7 the statistical and focused verification soi l sample results (WCH 2013). Of the contaminants of potential 
8 concern (COPCs) for this site, boron and molybdenum require HQ and risk calculations because these 
9 analytes were detected and a Washington State or Hanford Site background value is not available. 

10 Nickel and nitrogen in nitrate and nitrite require HQ and risk calculations because these analytes were 
11 detected above a Washington State or Hanford Site background value. Lead is not included in the 
12 calculation based on modeling of child blood levels, which is fundamentally different from the oral-
13 reference dose and cancer slope factors used to calculate typical cleanup levels and associated HQs and 
14 cancer risks. Although total petroleum hydrocarbons (Diesel Range + Motor Oi l) was detected and no 
15 background value is available, the risk associated with total petroleum hydrocarbons do not contribute to 
16 the cumulative toxicity calculation. All other site nonradionuclide COPCs were not detected or were 
17 quantified below background levels . An example of the HQ and risk calculations is presented below: 
18 

19 1) For example, the maximum value for boron is 1.71 mg/kg, divided by the noncarcinogenic RAG 
20 value of7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects fonnula in 
21 WAC l 73-340-740[3]), is 2.4 x 104

. Comparing this value, and all other individual values, to the 
22 requirement of < 1.0, this criterion is met. 
23 
24 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
25 obtained by summing the individual values. To avoid errors due to intermediate rounding, the 
26 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is 
27 1.8 x 10-2

. Comparing this value to the requirement of < 1.0, this criterion is met. 
28 
29 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
30 RAG value, then multiplied by 1.0 x 10-6. There were not any detected analytes with a carcinogenic 
31 RAG, therefore, comparing all individual values, to the requirement of < l x 10-6, this criterion is 
32 met. The sum of the excess cancer risk value is zero, which also meets the criterion of < I x 10-5_ 

33 

34 

35 

36 

37 RESULTS: 
38 

39 I) List individual noncarcinogens and corresponding HQs > 1.0: None 
40 2) List the cumulative noncarcinogenic HQ > 1.0: None 
41 3) List individual carcinogens and corresponding excess cancer risk > l x 10-6: None 
42 4) List the cumulative excess cancer risk for carcinogens > l x I o-5

: None 
43 

44 

45 

46 Table I shows the results of the hazard quoti ent and excess cancer ri sk ca lculations. 
47 
48 
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Pro·~c t: 100- IU-216 Fid cm~dmtion 14655 lht.: : I0/_9/2013 
Sub·cc1: 60<)-301 Wm,lc Ssh: Dired '0111ac1 Hazard uoticnt and C~r 1n,1t?..:nic Risk Shed No. 3 of J 

2 
3 

4 

5 
Table 1. Direct Contact Hazard Quotient and Excess Cancer Rhk Results for the 

600-301 Waste Site. 

~1 xiummor 6 

7 

8 

9 
10 

Contaminants of Potenti.al !St ti tk:,1 
Noncarcinogen 

RAG ~ 
!Curcinogcn 

lluntrd Carcinogen 
RACh 

Concern !Value • !Quotient Risk 
(Dlg/kj!_) 

(mg/kg) !(mg/kg) 

Metnh 
Boron l.71 7.ZOO 2.4E-04 - -· 
l.ead c 23.1 353 .. -· .. 
Mo!vbdenum 0.607 400 1.SF..03 -· -
Nic ... cl 26.3 1.600 l 6E-02 - --
A-nla1's 
,Nitro~cn in nstrntc an\! nstnte 28.1 128..000 2.:?E--04 - -
Tq1111 rurm"""' H•"'roe11""'""' 
TPH • Diesel Rungie , foto ·Oil 11 16. 00 - - .. 
Tot11/$ 
Cumulative Hazard Quotient: I.SE-02 

11 

12 
I 
14 
I 
16 
17 

1 

19 
20 
21 
22 

23 
24 
_5 

26 

27 
28 

29 

30 

31 

Cumulative Excess Cancer Risk: O.OE+OO 

32 
33 

34 

35 

Notes: 

' = FromWCH (20 13). 

b = alue obtained from the 100 Arca RDRJRA WP (DOE-RL 2009b) or Wnslii11gto11 Admi11is1ratirc ode 
{WA ) 17 3-340-740(3). Method B, 1996, unless otherwise noted. 

• = alue for the noncarcinogenic RAG calculated using Guidance lanual for the Integrated Exposure ptake Biokinetic 
Model for Lead in Childr.m. EP 540/R. 9 I I. Publication No. 92 · .7. U.S. Environmcnrnl Protccti n gency. 
Washington, D. . 

d "' The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation. 
.. "' not applicable 
RAG "' remedial action goul 

36 CO CL SION: 
37 

38 The calculations in Table I demonstrate that the 600-30 l waste si te meets the requirements for the direct 
39 contact hazard quotients and carcinogenic (ex es cancer) ri k, respectively. a identified in the 
40 RDR/RA WP (DOE-RL 2009b) and SAP (DOE- RL 2009a). The direct contact hazard quotients and 
41 carcinogenic (execs cancer) risk calculation are for u e in the RSVP for this s ite. 
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Acrobat 8 .0 

CALCULATION COVER SHEET 

Project Title: 100-IU-2/6 Field Remediation Job No. 14655 

Area: 600 Area 

Discipline: Environmental *Calculation No: 0600X-CA-V0163 

Subject: 600-301 Waste Site Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and 
Carcinogen ic Risk Calculations 

Computer Program: _E_x_c_e_l _________ _ _ _ Program No: _E_x_c_e_l _2_00_3 ___ _______ _ 

The attached calculations have been generated to document compliance with established cleanup levels. These calculations 
should be used in conjunction with other relevant documents in the administrative record . 

Committed Calculation D Prel iminary D Superseded D Voided 0 

):1:.fl~,'0ti ~~t;t~!ftfl~mlti$.if~\ itt§fl'bi~~i?i ?:r- ·-tf_¢~i~~:.t~~; ~rvrn~Y!~~itt#¥1t :1.t{ffe.·i#;~~t¾~~tR&i;t.~ 
0 

Cover = 1 
Summary = 6 

Attachment = 8 
Total - 15 
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. J. p. Skoglie l 

~~\-.....,; 
(l u J 

V 
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\OJ r\)ij,Ji[t,J/ I tfl,4 -tf}/,i~ ... ~ ' 

SUMMARY OF REVISION 

·obtain Cale. No. from Document Control and Form from Intranet 
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Washin on Closure Hanfi , Lnc. CALCULATION SHEET 
Ori inator: J. D. Skoglie Date: 12/1 0/20 13 Cale. No.: 0600X-CA-V0163 Rev.: 0 

Project : 100-IU-2/6 Field Remediation Job No: 14655 Checked: N. K. Schiffrm Date: 12/ 10/20 13 

Subject : 
600-30 I Waste Site Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and 
Carcino cnic Risk Calculations 

Sheet No. I of 6 

I PURPOSE: 
2 
3 Using sample data from Attachment l provide documentation to support the calculation of the direct 
4 contact hazard quotient (HQ) and excess carcinogenic risk for the 600-30 I waste site. In accordance 
5 with the remedial action goals (RAGs) in the remedial design report/remedial action work plan 
6 (RDR/RA WP) (DOE-RL 20096), the following criteria must be met: 
7 

8 I) An HQ of <1.0 for all individual noncarcinogens 
9 2) A cumulative HQ of < 1.0 for noncarcinogens 

IO 3) An excess cancer risk of < I x 10·6 for individual carcinogens 
11 4) A cumulative excess cancer risk of < I x 10·5 for carcinogens. 
12 

13 Also, calculate the relative percent difference (R.PD) for primary-duplicate sample pairs from 
14 600-30 I waste site confirmatory sampling, as necessary. 
15 

16 

17 GIVEN/REFERENCES: 
18 
19 I) DOE-RL, 2009a, JOO Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5, 
20 U.S. Department of Energy, Richland Operations Office, Richland, Washington . 
21 

22 2) DOE-RL, 20096, Remedial Design Report/Remedial Action Work Plan for the JOO Areas, 
23 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, 
24 Washington. 
25 

26 3) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines 
27 for Inorganic Data Review, EPA 540/R-94/0 I 3, U.S. Environmental Protection Agency, Washington, 
28 D.C. 
29 
30 4) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
31 

32 5) WCH, 2013, Remaining Sites Verification Package for the 600-301, White Bluffs Sanitary Sewer 
33 Pipelines Waste Site, Attachment to Waste Site Reclassification Form 2013-129, Washington 
34 Closure Hanford, Inc., Richland, Washington. 
35 

36 

37 SOLUTION: 
38 

39 I) Generate an HQ for each noncarcinogenic constituent detected above background or required 
40 detection limit/practical quantitation limit and compare it to the individual HQ of < 1.0 
41 (DOE-RL 20096). 
42 

43 2) Sum the HQs and compare this value to the cumulative HQ of < 1.0. 
44 
45 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
46 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
47 < l x 10·6 (DOE-RL 20096). 
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Washin on C losure Hanfo , lnc . CALCULATION SHEET 
Ori inator: J. 0 . ko lie Date: 12/ 12/2013 Cale. No. : 0600X-CA-V0163 Rev.: 0 

Pro ·ec1 : 100-lU-2/6 Fid emediation Job No: 14655 Checked: N. K. Schiffem Date: 12/12/2013 
600-30 I Waste Si te Relative Percen t Difference (RPO) and Di rect Contact Hazard Quotient and 

Subject: Carc ino enic Risk Calculations Sheet No. 2 of 6 

4) Sum the excess cancer ri sk value(s) and compare it to the cumulative cancer ri sk of <1 x 10·5. 

2 

3 5) Use data fro m Attachment I to perfom1 the RPD calculations fo r primary-dupl icate sample pairs, as 
4 required . 
5 

6 
7 METHODOLOGY: 
8 

9 The 600-301 waste site underwent confirmatory sampling at six test pits (TP-1, 2, 3, 4, 5, and 7) 
Io consisting of IO focused samples and one duplicate sample. Of these, only TP-3 , TP-4, and TP-5 will be 
11 used in the following RPD-HQ calculations. The remaining test pits are fo r information only and are 
12 di scu ssed in the RSVP (WCH 2013 ). The direct contact hazard quotient and carcinogenic risk 
13 calculations for the 600-30 1 waste site were conservatively calculated using the maximum results from 
14 Attachment 1. Of the contaminants of potential concern (COPCs) and other analytes for this site, boron, 
15 molybdenum, and the detected pesti cides require HQ and ri sk calculations because these analytes were 
16 detected and a Washington State or Hanford Site background va lue is not avai lable. Cadmium and z inc 
17 require HQ and risk calculations because these analytes were detected above Washington State or 
18 Hanford Site backgrow1d value. Although total petroleum hydrocarbons (Diesel Range EXT) were 
19 detected and no background value is available, the risk associated with total petroleum hydrocarbons do 
20 not contribute to the cumulative toxicity calcu lation. Lead was detected above background; however, 
2 1 lead does not have a reference dose for calculation of a hazard quoti ent because toxic effects of lead are 
22 correlated with blood-lead levels rather than exposure levels or daily intake. All other site 
23 nonradionuclide CO PCs were not detected or were quantified below back1:,rround levels. An example of 
24 the HQ and risk calculations is presented below: 
25 

26 1) For example, the maximum value for boron is 1.3 mg/kg, divided by the noncarcinogenic RAG 
27 value of 7,200 mg/kg ( calculated in accordance with the noncarcinogenic toxics effects formula in 
28 WAC 173-340-740[3]), is 1.8 x 10-4. Comparing this value, and all other individual values, to the 
29 requirement of < 1.0, this criterion is met. 
30 

3 1 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
32 obtained by summing the individual values. To avoid errors due to intermediate rounding, the 
33 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values for 
34 CO PCs is 7. 7 x 10·2· Comparing this value to the requirement of < 1.0, this criterion is met. 
35 

36 3) To calculate the excess cancer risk, the maximum or statistical va lue is divided by the carcinogenic 
37 RAG value, then multiplied by 1.0 x I o·6. For example, the maximum value for cadmium is 
38 1.2 mg/kg, divided by 13.9 mg/kg, and multiplied as indicated, is 8.6 x 10·8. Comparing this value, 
39 and all other individual va lues , to the requirement of < 1 x 1 o·6, thi s criterion is met. 
40 

4 1 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
42 risk can be obtained by summing the individual va lues. To avoid errors due to intermediate 
43 rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum 
44 of the excess cancer risk values for CO PCs is 9 .1 x I 0-8

. Comparing these values to the requirement 
45 of < l x 10-5, this criterion is met. 
46 
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Washin ton Closure Hanfi , Inc . CALCULATION SHEET 
Ori inator: J . D. Sko lie Date: 12/10/2013 Cale . No.: 0600X-CA-V0l63 Rev.: 0 

Pro·ect : 100-IU-2/6 Field Remediation Job No: 14655 Checked: N. K. Schiffern Dale: 12/ 10/2013 

Subject : 
600-301 Waste Site Relative Percent Difference (RPO) and Direct Contact Hazard Quotient and 
Carcino ,enic Ri sk Calcu lations Sheet No. 3 of 6 

l 5) The RPD is calculated when both the primary value and the duplicate value for a given analyte are 
2 above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a 
3 laboratory detection limit pre-determined for each analytical method and is listed for certain analytes 
4 in Table JI- I of the SAP (DOE-RL 2009a). Other analytes will have their own pre-determined 
5 constituents and will have their own TD Ls based on the laboratory and method used. Where direct 
6 evaluation of the attached sample data showed that a given analyte was not detected in the primary 
7 and/or duplicate sample, further evaluation of the RPO value was not performed. The RPD 
8 calculations use the following fomrnla: 
9 

10 

11 

12 
13 

14 

15 

RPD = [ IM-Dl/((M+D)/2))*100 

where, M = main sample value 0 = duplicate sample value 

16 When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times 
17 the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference 
18 between the primary and duplicate results exceeds a control limit of 2 times the TOL, further assessment 
19 regarding the usability of the data is performed. This assessment is provided in the data quality 
20 assessment section of the RSVP. 
21 

22 For quality assurance/ quality control (QA/QC) duplicate RPO calculations, a value less than 30% 
23 indicates the data compare favorably . For regulatory splits, a threshold of 35% is used (EPA 1994). If 
24 the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the 
25 usability of the data is performed. No split samples were collected for the confirmatory sampling at the 
26 subject site. Additional discussion is provided in the data quality assessment section of the applicable 
27 RSVP (WCH 20L3), as necessary. 
28 
29 

30 RESULTS: 
31 

32 I) List individual noncarcinogens and corresponding HQs > 1.0: None 
33 2) List the cumulative noncarcinogenic HQ > 1.0: None 
34 3) List individual carcinogens and corresponding excess cancer risk > 1 x I o-6

: None 
35 4) List the cumulative excess cancer risk for carcinogens > I x 10-5

: None 
36 

37 Table 1 shows the results of the hazard quotient and excess cancer risk calculations for the 600-30 I 
38 waste site. 
39 

40 5) The evaluation of the QA/QC duplicate RPO calculations are performed within the data quality 
41 assessment section of the RSVP. 
42 

43 Table 2 shows the results of the RPO calculations for the 600-30 I waste site. 
44 

45 

46 
47 
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\Vashington C!o~ure Hanford, Inc. CALCULATION St-.!EET 
Ori ·•inator: J. 0 . Sko lie Oatc: 12/12120 1] C:ilc. o .: 0600X-CA-V0l63 

Pro ·~,ct; 100-IU-2/6 Field cmcdiarion fob No: 14655 Checked: N. K, Schiffcrn r\O 
600..iO I Wnsle itc Relative Pcn:,·n t Difkrc1Kc \RPD) and Direct Cont:1c1 Ha1ard Quolil-nt and 

' ubJCCI: C.ir~ino11.('nit Risk Calcul:Hions 

Rev.O 

Rev.: 0 
Date: 1211 2/201.1 

Sheet , o . 4 of 6 

Table l. Direct Contact Hazard Quotient and Excess Cancer Risk Results 
for the 600-301 Waste Site. 

Contaminants of 
Maximum Noncarcinogen Carcinoge n 

Pokntial . RAG b 
H:n ard RAGb 

Carcinogen 

Concern Value 
Quotient Risk 

(mg/kg) (mg/kg) (mg/ kg) 

.UdulN 
Homn u i.wo l.SE-04 .. -
c ,,lmiurn I.:?. ~o l.5E-02 13.9 J!t.61:~08 
Lead ' ISA 353 .. -· --ts:•m 0 . .26 .400 6.SE-04 -- --

1460 24.000 6. IE-02 ·- --

DDE. 4.4 '- {).0065 - .. 2.94 2.2E-09 
nor,4.4·. 00077 40 l.l:Jf...tl4 2 .94 2.6E-09 
hndrin {and k,mmc. al<lchyde) 0.00036 24 I.SE--05 - .. 

T,,tal Pelroln1t1t #lydrotarbon.t 
l PH • Die~! Rane~ ~XT a !ti 200 - .. -
T,1rab 
Cumulative Hazard Quotient; 7.7E-02 
Cumuhttivl• Excess Cancer Risk: 9.lE-08 
Nott .. '"S: 

• - From AU;iduncnt l. 

b - Value obtain(:(! from the 100 Ar~-a RDR!RAWP (DOE-RL ~009b) or Wt1., h111gto t1 AdministrathY' Ctxle (WA C) I J.J./U-740{3), 

Mclht>d 13. 1996. unl~-ss othc1wise noted . 

< - Va lue for the noncarcinogenic RAG calculated usmg Guidance Manual for the lmcgratcd Exposure ptakc (l iokinctic Model for Lead 
in Children. EPN54<)iR 93/081, Puhlicat.iun No. 9285,7, U.S, Environmental Protection Agency. Wa,hing1on. D.C. 

• - The n sk assoc iated with total petroleum h d rocarbons Jo not ontribute to the cumulutivc toxicity alcu lation . 

•• - n<>I applicable 

RAG - rcmcdbl :iction gMI 
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Washin ton C losure Hanfo d, Inc. CALCU LATI ON SHEET 
Ori •inato r: J. D . Sko lie Date: 12/1 0/201 3 Cale. No .: 

Pro ·ccr: 100-IU-2/6 Fie! emediat ion Job No: 14655 Checked: 
600-30 1 Waste Si te Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and 

Subject: Carcino ,enic Risk Calcul at ions 

Rev. O 

Rev.: 0 
Date: 12/10/20 13 

Sheet No. 5 of 6 

Table 2. Relative Percent Difference Calculations for the 600-301 Waste Site (2 Pages). 

2 
3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 

32 

33 

34 

600-301 Waste Site Duplicate Analys is 
Sampling HEIS Sample 

Area Number Date 
TP-3 - Soil Inside/on Top of 

J1C2D7 10/21/10 
Concrete Structure 

Duplicate of J 1 C2D7 J1C208 10/21/10 
A I I na1vs s: 

TDL 
Both > POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

6 0-301 Waste S D ote up 1cate An I a1vs1s 
Sampling HEIS Sample 

Area Number Date 
TP-3 - Soil Inside/on Top of 

J1C207 10/21/10 
Concrete Structure 

Ouplicate of J1C2D7 J1C2D6 10/21/10 
Analvsis : 

TDL 
Both> POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

600-301 Waste Site Duplicate Analysis 
Sampling HEIS Sample 

Area Number Date 
TP-3 - Soil Inside/on Top of 

J1C207 10/21/10 
Concrete Structure 

Duplicate of J 1 C2D7 J1C2D8 10/21110 
Analysis: 

TDL 
Both > POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

600-301 Waste Site Duplicate Analvsls 
Sampling HEIS Sample 

Area Number Date 
TP-3 - Soil Inside/on Top of 

J1C207 10/21/10 
Concrete Structure 

DuPlicate of J 1 C2D7 J1C208 10/21 /10 
An I a1vs1s: 

TDL 
Both > POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

600-301 Waste Site Duplicate Analvsls 
Sampling HEIS Sample 

Area Number Date 
TP-3 - Soil Inside/on Top of 

J1C207 10/21/10 
Concrete Structure 

Duolicate of J1C2D7 J1C208 10121/10 
A I na1vs1s: 

TDL 
Both > POL? 

Duplica te Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

600-301 Waste Site Duplicate Analvsis 

Sampling HEIS Sample 

Area Number Date 
TP-3 - Soil Inside/on Top of 

J1C207 10/21/10 
rnnr>oto "''""" o,o 

Duplicate of J 1 C2D7 J1C208 10/21/10 
Analvsls : 

TDL 
Both > POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

Aluminum Arsenic 
ma/ka a POL ma/ka a POL 

5990 X 1.4 1.8 0.62 

6210·- x ~,s-- 1.8 
- ~ 5-

5 10 
Yes (cont inue) Yes (con tinue) 
Yes (calc RPD) No-Stop iacc;~ _ 

3.6% 
Nol applicable No - acceptable 

Cadmium Calcium 
ma/ka a POL ma/ka QI POL 

0.18 B 0.038 3560 xi 13.2 

0.19 B 0.041 3530 X 14.0 

0.2 100 
Yes {continue) Yes fcontinue) 

No-Slop (acceptable) Yes (calc RPD J 
0.8% 

No - acceptable Nol applicable 

Copper Iron 
mg/kg a POL mg/kg Q POL 

16.8 0.20 13800 X 3.6 

14.5 0.22 14200 X 3.8 

1 5 
Yes (continue) Yes continue\ 
Yes (calc RPD) Yes (calc RPDl 

25.8% 2.9% 
Not applicable Not applicable 

Manqanese Nickel 
ma/ka a POL ma/ka a POL 

240 X 0.093 10.3 0.11 

248 X 0.099 13.7 0.12 

5 4 
Yes (continue) Yes continu e} 
Yes (calc RPDJ No-Stop (acceptable) 

3.3% 
Not applicable No - acceptable 

Sodium Vanadium 
ma/ka IQ POL mg/ka Q POL 

124 I 55.2 25.8 0.088 
-

129 I 58.5 26.0 0.093 

50 2.5 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
0.8% 

No - acceptable Not applicable 

Nitrogen In Nitrate 
Nitrogen in Nitrite and 

Nitrate 
ma/ka IQ I POL ma/ka I QI POL 

0.61 I B I 0.33 0.52 I B I 0.38 

0.66 I B I 0.31 0.49 I B I 0.37 

0.75 0.75 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceotable 

Remaining Sites Verification Package for the 600-301 Waste Site 

Barium Beryllium 
ma/ka al POL ma/ka a POL 

58.0 I 0.071 0.11 B 0.031 

60.0- O.D75 0.12 B 0.033 

2 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPD) No-Stop (acceptable) 

3.4% 
Not aPolicable No • acceptable 

Chromium Cobalt 
ma/ka a POL ma/ka a POL 

8.5 0.054 5.1 0.093 

14.4 0 058 5.3 0.099 

1 2 
Yes (continue) Yes (continue) 
Yes (calc RPD) No-Stop (acceptable) 

51.5% 
Not applicable No • acceptable 

Lead Ma~ nesium 
mglkg Q POL mg/kg Q POL 

15.2 0.25 3770 X 3.5 

13.2 0.27 3810 X 3.7 

5 75 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPD) 
1.1% 

No - acceptable Not applicable 

Potassium Silicon 
ma/ko Q POL ma/ka a POL 

1110 38.3 222 2.2 

1110 40.7 182 2.1 

400 2 
Yes continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
19.8% 

No - acceptable Not applicable 

Zinc Fluoride 
ma/ka Q POL ma/ka Q POL 

35.9 0.37 1.2 B 0.86 

36.0 0.39 0.96 B 0.80 

1 5 
Yes (cont inue) Yes (continue) 
Yes (calc RPO) No-Stoo (acceptable) 

0.3% 
Nol applicable No - acceptable 

Phosphorous in 
4-4'-DDE 

phosphate 
ma/ka I Q I POL ua/ka a POL 

1.7 
I 

B I 1.3 6.3 0.25 

1.6 I B I 1.2 6.5 0.24 

5 5 
Yes (continue) Yes (continue! 

No-Stop (acceptable) No-Stop acceptable) 

No - acceotable No - accePtable 
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2 

3 

4 

5 

6 

7 

8 
9 

600-301 Waste Site Duolicate Anatvsis 

10 

11 

12 

13 

14 

Sampling 

Area 
TP-3 - Soil Inside/on Top of 

f"'.nnrcoto <'•- •-•· ••-
Duolicate of J1C207 

Analvsls: 
TOL 

Duplicate Analysis 

15 CONCLUSION: 
16 

HEIS Sample 

Number Date 

J1C2D7 10/2 1/10 

J1C2D8 10/21/10 

Both> POL? 
Both >SxTDL? 

RPO 
Difference > 2 TDL? 

4-4'-DDT 

ua/ka QI POL 
7.7 I 0.63 

7.7 0.60 

5 
Yes (continuel 

No-Stoo (acceptable) 

No - acceotable 

17 The calculations in Tables I and 2 demonstrate that the 600-30 I waste site meets the requirements for 
18 the direct contact hazard quotients and carcinogenic (excess cancer) ri sk and RPDs, respectively, as 
19 identified in the RDR/RA WP (DOE-RL 20096) and SAP (DOE-RL 2009a). The direct contact hazard 
20 quotients and carcinogenic ( excess cancer) risk calculations are for use in the RSVP for this site. 
21 

22 

23 

24 

25 

26 

27 

28 
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APPENDIXB 

DATA QUALITY ASSESSMENT 

VERIFICATION SAMPLING 

A data quality assessment (DQA) was performed to compare the verification sampling approach 
and resulting analytical data with the sampling and data requirements specified in the 
site-specific sample design (WCH 2013b). This DQA was performed in accordance with 
site-specific data quality objectives found in the 100 Area Remedial Action Sampling and 
Analysis Plan (l 00 Area SAP) (DOE-RL 2009). 

A review of the sample design (WCH 2013b), the field logbook (WCH 2013a), and applicable 
analytical data packages has been performed as part of this DQA. All samples were collected 
and analyzed per the sample design. To ensure quality data, the 100 Area SAP (DOE-RL 2009) 
data assurance requirements and the data validation procedures for chemical analysis and 
radiochemical analysis (BHI 2000) are used as appropriate. This review involves evaluation of 
the data to determine if they are of the right type, quality, and quantity to support the intended 
use (i.e., closeout decisions) . The DQA completes the data life cycle (i .e. , planning, 
implementation, and assessment) that was initiated by the data quality objectives process 
(EPA 2006). 

Verification sample data collected at the 600-301 waste site was provided by the laboratories in 
sample delivery group (SDG) XP00l0. SDG XP00l0 was submitted for third-party validation. 
Major and minor deficiencies are discussed for the 600-301 data set, as follows below. If no 
comments are made about a specific analysis, it should be assumed that no deficiencies affecting 
the quality of the data were found . 

MAJOR DEFICIENCIES 

In the ion chromatograph (IC) anions analysis, the holding times for nitrate, nitrite, and 
orthophosphate in method 300.0 were exceeded by more than twice the limit in SDG XP00l0. 
All undetected nitrate, nitrite, and orthophosphate results in the SDG were qualified as rejected 
with "UR" flags . However, analysis for IC anions was inadvertently requested and was not 
required by the sample design (WCH 2013b ). Nitrate was a waste site contaminant of potential 
concern (COPC) and was analyzed by method 353 .2. Therefore the resulting data set is 
sufficient for decision-making purposes. 
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MINOR DEFICIENCIES 

SDGXP00lO 

This SDG is comprised of 15 soil samples (JlRWR0 through JlRWR9 and JlRWT0 through 
JlRWT4) collected during verification sampling of the 600-301 waste site on 
September 5, 2013. This SDG includes a field duplicate pair (JlRWR0/JlRWT4). All samples 
were analyzed for inductively coupled plasma (ICP) metals, mercury, IC anions, nitrate/nitrite, 
herbicides, pesticides, and total petroleum hydrocarbons (TPH). Analyses for IC anions and 
herbicides were inadvertently requested and not required in the sample design (WCH 2013b). In 
addition, one equipment blank (JlRWT5) was analyzed for ICP metals and mercury. 
SDG XP00 10 was submitted for third-party validation. 

In the IC anions analysis, holding times were exceeded by more than twice the specified holding 
time for nitrate, nitrite, and orthophosphate. The nondetected results for these analytes are 
discussed above in the Major Deficiencies section. Third-party validation qualified all 
undetected nitrate, nitrite, and orthophosphate as rejected with "UR" flags. All detected nitrate, 
nitrite, and orthophosphate results were qualified as estimated and flagged with a "J" by 
third-party validation. Estimated data are usable for decision-making purposes. 

In the TPH analysis, surrogate recovery in sample JlRWT0 was outside of quality control (QC) 
limits at 40.9%. Due to the surrogate recovery, the diesel range organic and motor oil results in 
sample JlRWT0 were qualified as estimated and flagged "J" by third-party validation. The data 
are usable for decision-making purposes. 

In the ICP metals analysis, the matrix spike (MS) recovery was outside of QC limits for silicon 
(2.32%). Due to the MS recovery outside the QC limits, all silicon data were qualified estimated 
and flagged "J" by third-party validation. Estimated data are usable for decision-making 
purposes. 

In the ICP metals analysis, arsenic was detected in the method blank. Due to the MB 
contamination, the arsenic results in samples JlRWR0 through JlRWR5, JlRWR7, JlRWR9, 
JlRWT0 through J1RWT2, J1RWT4, and JlRWT5 were qualified as undetected and flagged 
"UJ" by third-party validation. The data are usable for decision-making purposes. 

In the pesticide analysis, there was no MS, matrix spike duplicate (MSD), or laboratory control 
sample for toxaphene. The laboratory typically quantitates toxaphene but does not include 
toxaphene in QC samples. All toxaphene results were qualified as estimated and flagged with a 
"J" by third-party validation. Estimated data are usable for decision-making purposes. 

In the herbicides analysis, the MS recovery for dalopon ( 41. 7%) was outside of QC limits. The 
resulting MS/MSD relative percent difference (RPD) calculation for dalopon was above QC 
limits at 47.5%. All dalapon results were qualified as estimated and flagged with a "J" by 
third-party validation. Estimated data are usable for decision-making purposes. 
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FIELD QUALITY ASSURANCE/QUALITY CONTROL 

Relative percent difference evaluations of main sample(s) versus the laboratory duplicate(s) are 
routinely performed and reported by the laboratory. Any deficiencies in those calculations are 
reported by SDG in the previous sections. 

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross 
contamination of samples that could bias results. Field QA/QC samples, listed in the field 
logbook (WCH 2013a), are shown in Table B-1. The main and QA/QC sample results are 
presented in Appendix A. 

Table B-1. Field Quality Assurance/Quality Control Samples. 

Sample Area Main Sample Duplicate Sample 

VSP-1 JlRWRO JlRWT4 

Field duplicate samples are collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the sample/duplicate pair(s) for each COPC. Relative percent differences are not calculated for 
analytes that are not detected in both the main and duplicate sample at more than five times the 
target detection limit. The RPDs of analytes detected at low concentrations (less than five times 
the detection limit) are not considered to be indicative of the analytical system performance. The 
calculation brief in Appendix A provides details on duplicate pair evaluation and 
RPD calculation. 

All calculated RPDs for the field QA/QC duplicate samples were within the acceptance criteria 
of 30%. The data are usable for decision-making purposes. A secondary check of the data 
variability is used when one or both of the samples being evaluated (main and duplicate) is less 
than five times the target detection limit (TDL), including undetected analytes. In these cases, a 
control limit of ±2 times the TDL is used (Appendix A) to indicate that a visual check of the data 
is required by the reviewer. No sample results required this check. A visual inspection of all of 
the data is also performed. No additional major or minor deficiencies are noted. The data are 
usable for decision-making purposes. 

Summary 

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed 
above, are a potential for any analysis. The number and types seen in these data sets are within 
expectations for the matrix types and analyses performed. The DQA review of the 
600-301 waste site verification sampling data found that the analytical results are accurate within 
the standard errors associated with the analytical methods, sampling, and sample handling. The 
DQA review for the 600-301 waste site concludes that the reviewed data are of the right type, 
quality, and quantity to support the intended use. The analytical data were found acceptable for 
decision-making purposes. 
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The verification sample analytical data are stored in a Washington Closure Hanford 
project-specific database prior to being submitted for inclusion in the Hanford Environmental 
Infonnation System database. The verification sample analytical data are also summarized in 
Appendix A. 
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