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Date Submitted : 1/27/11 

Originator: M. L. Proctor 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM 

Operable Unit(s) : _1_00_-_HR_-l ______ _ 

Waste Site Code: 100-H-3 

Type of Reclassification Action: 

Closed Out D Interim Closed Out C8:I No Action D 
RCRA Postclosure D Rejected D Consolidated D 

Control Number: 2010-103 

This form documents agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed 
Out, No Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes backfill of the waste management unit, 
if appropriate, for Closed Out and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste 
management units will occur at a future date. 

Description of current waste site condition: 
The 100-H-3, 1716-H Garage Fuel Tank Site waste site is located within the 100-HR-l Operable Unit. The 100-H-3 waste site 
was the location of underground storage tanks (USTs) associated with the 1761-H maintenance garage building in the 100-H 
Area, west of the 107-H Retention Basin (116-H-7) and north of the 1717-H Combined Shops. The site has been remediated and 
presently exists as an open excavation. Remediation, verification sampling, and comparison of residual contaminant 
concentrations against cleanup levels have been performed in accordance with remedial action objectives and goals established 
by 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. The 100-H-3 waste site was 
included in the Remaining Sites ROD (EPA 1999) as a candidate site for further evaluation. The selected action involved: (1) 
evaluating the site using available process information, (2) remediating the site, (3) demonstrating through verification sampling 
that cleanup goals have been achieved, and (4) proposing the site for reclassification to Interim Closed Out. 

Basis for reclassification: 
Evaluation of verification sampling data for the 100-H-3 waste site demonstrates that this site meets the remedial action 
objectives specified in the Remaining Sites ROD. This site will support future unrestricted land uses that can be represented 
( or bounded) by a rural-residential scenario. Sampling results and RESRAD modeling results showed that this site will support 
unrestricted future use of shallow-zone soil (i .e., surface to 4.6 m (15 ft]) and is protective of groundwater and the Columbia 
River. Site contamination did not extend into the deep zone; therefore, institutional controls to prevent uncontrolled drilling or 
excavation into the deep zone are not required. In accordance with this evaluation, the verification sampling results support a 
reclassification of this site to Interim Closed Out. The basis for reclassification is described in detail in the Remaining Sites 
Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site (attached). 

Regulator Comments: 
Approval of this WSRF documents regulator agreement that the 100-H-3 waste site qualifies for "Interim Closed Out" under this 
Interim Action ROD. In addition, Ecology has evaluated the data for this site against WAC 173-340 (2007) clean-up levels for 
direct contact, groundwater protection, and river protection. This evaluation is documented in the letter transmitting Ecology' s 
approval of the site ' s interim reclassification to "Interim Closed Out". 

Waste Site Controls: 
Engineered Controls: Yes O No ~ Institutional Controls: Yes O No ~ O&M requirements: Yes O No ~ 
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision, 
TSD Closure Letter, or other relevant documents. 

M. S. French 
DOE Federal Project Director (printed) 

N. Menard 6/, 
Ecology Project Manager (printed) Date 

NIA 
EPA Pro· ect Mana er rinted Si ature Date 
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Attachment to Waste Site Reclassification Form 2010-103 

REMAINING SITES VERIFICATION PACKAGE FOR THE 
100-H-3, 1716-H GARAGE FUEL TANK SITE 

EXECUTIVE SUMMARY 

Rev. 0 

The 100-H-3, 1716-H Garage Fuel Tank Site waste site is located within the 100-HR-1 Operable 
Unit on the Hanford Site in southeastern Washington State. The Waste Information Data System 
(WIDS) suggests that the 100-H-3 waste site was the location of underground storage tanks 
(US Ts) associated with the 1716-H maintenance garage building in the 100-H Area, west of the 
107-H Retention Basin (116-H-7) and north of the 1717-H Combined Shops. According to 
WIDS, the site previously contained one or more USTs. The entire maintenance garage structure 
has been demolished. The automotive service area included gasoline pumps with associated 
underground tanks and possibly an oil pit. 

No tanks were found at this site when confirmatory sampling was performed. Confirmatory 
investigation and sampling of the 100-H-3 waste site revealed that potential USTs had been 
previously removed. However, debris was backfilled at the former tank location, and sampling 
revealed that five analytes exceeded direct exposure remedial action goals (RAGs) for soil. 
Based on these results, the 100-H-3 waste site was recommended for remediation (WCH 2008). 

Remedial action at the 100-H-3, 1716-H Garage Fuel Tank Site began on December 21, 2009 
and continued through December 30, 2009, to a depth of approximately 3.5m(11.5 ft). 
Verification sampling for the 100-H-3 waste site was performed on September 21, 2010 and 
March 29, 2011 to collect data to determine if the site met remedial action goals. The 
contaminants of potential concern for verification sampling included inductively coupled plasma 
(ICP) metals, mercury, polychlorinated biphenyls (PCBs), pesticides, semivolatile organic 
compounds (SVOCs), polycyclic aromatic hydrocarbons and total petroleum hydrocarbons 
(TPH) (WCH 2010b). 

Results of verification sample analysis show that the waste removal action achieved compliance 
with the remedial action objectives for the 100-H-3 waste site. A summary of the verification 
sampling analytical results evaluated against the applicable criteria is presented in Table ES-1. 
The results of the verification sampling are used to make reclassification decisions for the 
100-H-3 waste site in accordance with the TPA-MP-14 procedure in the Tri-Party Agreement 
Handbook Management Procedures (DOE-RL 2007). 

Regulatory 

Requirement 

Direct Exposure -
Radionuclides 

Table ES-1. Summary of Remedial Action Goals for the 100-H-3, 
1716-H Garage Fuel Tank Site. (2 Pages) 

Remedial Action Goals Results 

Attain 15-mrem/yr dose rate above Radionuclides were not COPCs for the 100-H-3 waste 
background over 1,000 years. site. 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site 

Remedial 
Action 

Objectives 
Attained? 

NA 

ES-1 



Regulatory 
Requirement 

Direct Exposure -
Nonradionuclides 

Attachment to Waste Site Reclassification Form 2010-103 

Table ES-1. Summary of Remedial Action Goals for the 100-H-3, 
1716-H Garage Fuel Tank Site. (2 Pages) 

Remedial Action Goals Results 

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

Attain a hazard quotient of < l for The hazard quotients. for individual nonradionuclide 
all individual noncarcinogens. COPCs are <l. 

Attain a cumulative hazard The cumulative hazard quotient for all sampling areas 

Risk Requirements - Quotient of <l for noncarcinogens. (2.5 X 10-2) is < I. 
Attain an excess cancer risk of Nonradionuclides 
< 1 x 10-6 for individual 

Excess cancer risk values for individual 

carcinogens. 
nonradionuclide COPCs are <I x 10·6. 

Attain a cumulative excess cancer The total excess carcinogenic risk for all sampling 
risk of <l x 10·5 for carcinogens. areas (3.5 x 10·1) is <l x 10-5_ 

Attain single COPC groundwater 
and river RAGs. 

Attain National Primary Drinking 
Water Regulations: 4 mrem/yr 
(beta/gamma) dose standard to 

Groundwater/River target receptor/organ•. Radionuclides were not COPCs for the 100-H-3 waste 
Protection - Meet drinking water standards for site. 
Radionuclides alpha emitters: the more stringent 

of 15 pCi/L MCL or 1125th of the 
derived concentration guide for 
DOE Order 5400.5 b_ 

Meet total uranium standard of 
21.2 pCi/L c_ 

Lead, mercury, dieldrin, benzo(a)anthracene, 
benzo(b )fluoranthene amd benzo(k)fluoranthene are 
present at concentrations above soil RAGs for 

Groundwater/River Attain individual nonradionuclide groundwater and/or Columbia River protection. 
Protection - groundwater and Columbia River However, based on RESRAD modeling discussed in 
Nonradionuclides cleanup requirements. Appendix C of the RDR/RAWP (DOE-RL 2009), it is 

predicted that these constituents will not reach 
groundwater (and thus the Columbia River) within 
1,000 years d_ 

• "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141). 
b Radiation Protection of the Public and Environment (DOE Order 5400.5). 

Rev. 0 

Remedial 
Action 

Objectives 
Attained? 

Yes 

Yes 

NA 

Yes 

' Based on the isotopic distribution of uranium in the I 00 Area, the 30 µg/L MCL corresponds to 21 .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 2001 ). 

d RESRAD modeling predicts that residual concentrations of lead, mercury, dieldrin, benzo(a)anthracene, benzo(b)fluoranthene and 
benzo(k)fluoranthene will not migrate more than 3 m ( 10 ft) vertically in 1,000 years (based on evaluation of the constituent with the lowest 
distribution coefficient (Kd) value, dieldrin with a Kd value of25.6 mlJg). The vadose zone underlying the soil below the site at the deepest test pit 
location is approximately 10.22 m (33.5 ft) thick. Therefore, residual concentrations of these constituents are predicted to be protective of 
groundwater and the Columbia River. 

COPC = contaminant of potential concern 
DOE = U.S. Department of Energy 
MCL = maximum contaminant level 
NA = not applicable 
PAH = polycyclic aromatic hydrocarbons 
RAG = remedial action goal 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan for the 100 Area 
RESRAD = RESidual RADioactivity 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site ES-2 
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Soil cleanup levels were established in 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) 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 site contaminants of concern, 
contaminants of potential concern, and other constituents (Appendix A). Those constituents 
exceeding the ecological screening level in the Washington Administrative Code 
Chapter 173-340, Table 749-3 were arsenic, boron, lead, mercury, and vanadium. 
U.S. Environmental Protection Agency ecological soil screening levels were exceeded for lead, 
manganese, vanadium, zinc, and dieldrin. Exceeding screening values is intended to trigger 
additional evaluation and does not necessarily indicate the existence of risk to ecological 
receptors. Because the maximum detected levels of manganese, vanadium, and zinc are below 
Hanford Site background levels (note that state background values are only used when Hanford 
Site background values are not available), 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 100-H-3, 1716-H Garage Fuel Tank Site ES-3 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
100-H-3, 1716-H GARAGE FUEL TANK SITE 

STATEMENT OF PROTECTIVENESS 

This report demonstrates that the 100-H-3, 1716-H Garage Fuel Tank Site waste site meets the 
remedial action objectives (RAOs) and remedial action goals (RAGs) as established in the 
Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RA WP) 
(DOE-RL 2009) and 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-l, 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). The results of the verification sampling show that residual 
contaminant concentrations 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 data results and RESRAD modeling results also demonstrate that residual 
contaminant concentrations are protective of groundwater and the Columbia River. The site does 
not have a deep zone or residual contaminant concentrations that would require any institutional 
controls. 

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 site contaminants of 
concern, contaminants of potential concern, and other constituents (Appendix A). Those 
constituents exceeding the ecological screening level in the Washington Administrative Code 
Chapter 173-340, Table 749-3 were arsenic, boron, lead, mercury, and vanadium. 
U.S. Environmental Protection Agency ecological soil screening levels were exceeded for lead, 
manganese, vanadium, zinc, and dieldrin. Exceeding screening values is intended to trigger 
additional evaluation and does not necessarily indicate the existence of risk to ecological 
receptors. Because the maximum detected levels of manganese, vanadium, and zinc are below 
Hanford Site background levels (note that state background values are only used when Hanford 
Site background values are not available), 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 100-H-3 waste site, part of the 100-HR-1 Operable Unit, was the location of underground 
storage tanks (USTs) associated with the 1716-H maintenance garage building in the 
100-H Area, west of the 107-H Retention Basin (116-H-7) and north of the 1717-H Combined 
Shops. Figure 1 shows the location of the 100-H-3 waste site relative to other features of the 
100-H Area. The 1716-H garage building operated from 1949 through 1965 as an automotive 
service station and repair facility. According to Waste Information Data System (WIDS) 
(WCH 2010b), the site previously contained one or more USTs. The entire maintenance garage 
structure has been demolished. According to the WIDS (WCH 2010b) and the Stewardship 
Information System (SIS) (WCH 2010b), the automotive service area included gasoline pumps 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site 1 
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Figure 1. Overall Site Location Map of the 100-H-3, 1716-H Garage Fuel Tank Site. 
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with associated underground tanks and probably an oil pit. There were no tanks found at this site 
when confirmatory sampling or waste site remediation were performed. 

Geophysical Investigation 

Two geophysical surveys were performed for the 100-H-3 waste site to provide comprehensive 
coverage of the 1716-H garage building footprint and surrounding vicinity. Ground-penetrating 
radar and EM-61 electromagnetic induction surveys were performed to establish the presence of 
any underground fuel tank(s) that may have been associated with the 1716-H garage building. 
Data collected from the surveys are interpreted as shown in Figure 2. The footprint of the former 
1716-H garage building is also shown in Figure 2. The geophysical data did not indicate the 
presence of USTs at this site. 

The first geophysical survey was performed in August 2004. This survey displayed significant 
buried rubble at the waste site, presumably from the demolished 1716-H garage building. 
According to Bergstrom and Mitchell (2004 ), two anomalous areas were identified in the 
geophysical investigation that had significant amounts of metal associated with them. Both of 
these areas had characteristics more typical of reinforced concrete than of UST~. Based on the 
coordinates and distances provided in Drawings P-4273 and P-3485 (GE 1948, 1949), the larger 
concrete anomaly (positioned between Washington State Plane coordinates N194 and N198) is 
presumed to be the concrete slab that housed the pump island and gas pumps. This concrete 
anomaly was located at the coordinates given in WIDS for the 100-H-3 waste site. 

The second survey was performed on January 6, 2006, as an extension of the original 
geophysical investigation (Bergstrom and Mitchell 2006). A large anomalous area was 
identified during the geophysical investigation that had significant amounts of metal associated 
with it. The anomalous area was located along a water pipeline, underneath a roadway, 
suggesting that the anomaly is a concrete-encased pipe and not a UST. None of the other 
anomalous features identified by the geophysical survey were indicative of a UST. 

REMEDIATION ACTION SUMMARY 

The 100-H-3 waste site was remediated between December 21 and 30, 2009. Approximately 
894 bank cubic meters (1,170 bank cubic yards) of soil and debris were removed from the site 
and disposed at the Environmental Restoration Disposal Facility. Remediation included removal 
of the pump island as well as the fuel supply lines. The area associated with the 100-H-3 
remediation is shown in Figure 3. 

At the expected location of the tanks, the excavation continued until the approximate depth of 
3.5 m (11.5 ft) was reached. The adjacent french drain and debris at the former tank location 
were also removed. Figure 4 is a photograph of the location after remediation of the site. The 
fuel piping on the west side of the waste site was excavated to an approximate depth of 1.5 m 
(4.5 ft). Two unrelated utilities are visible in Figure 5: a 100-H-35, 100-H service water 
pipeline that parallels the road and a 100-H-28:5, 1607-H2 sanitary sewer pipeline inside the 
concrete encasement that crosses under the road. No soil staining or anomalous hazardous debris 
was noted during excavation and loadout of material associated with the 100-H-3 waste site. 
Figure 5 is a photograph of the pump island area after remediation. 

Remaining Sites Verification Package for 100-H-3, 1716-H Garage Fuel Tank Site 3 
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Figure 2. Geophysical Investigation Results for the 100-H-3, 
1716-H Garage Fuel Tank Site. 
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Figure 3. 100-H-3 Post-Excavation Boundary. 
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Figure 4. 100-H-3 Underground Storage Tank Location, Post-Remediation. 
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Figure 5. 100-H-3 Pump Island Area, Post-Remediation. 

VERIFICATION SAMPLING ACTIVITIES 

Verification sampling for the 100-H-3 waste site was performed on September 21, 2010 
(WCH 2010a), and March 29, 2011 to support a detennination that residual contaminant 
concentrations at this site meet the cleanup criteria specified in the RDR/RA WP (DOE-RL 2009) 
and the Remaining Sites ROD (EPA 1999). The verification sample results are provided within 
the 95% upper confidence limit (UCL) calculation in Appendix Band indicate that the remedial 
action achieved compliance with the RAOs for the 100-H-3 waste site. The following 
subsections provide additional discussion of the information used to develop the verification 
sampling design. A more detailed discussion of the verification sample design can be found in 
the verification work instruction (WCH 201 Ob). 

Contaminants of Potential Concern 

The contaminants of potential concern (COPCs) for the 100-H-3 waste site provided in the 
RDR/RA WP are semivolatile organic compounds (SVOCs), total petroleum hydrocarbons 
(TPH), volatile organic compounds (VOCs), arsenic, barium, cadmium, total chromium, lead, 
selenium, silver, and polychlorinated biphenyls (PCBs). Field screening for VOCs was 

Remaining Sites Verification Package for 100-H-3, 1716-H Garage Fuel Tank Site 7 
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performed during remediation, and no organics were detected; therefore, VOCs were eliminated 
as a site COPC. Although pesticides were not a COPC for confirmatory sampling, analysis for 
pesticides was performed, and several were detected above groundwater and river protection 
RAGs. Therefore, pesticides were included in the list of COPCs for verification sampling. 
Mercury levels were also evaluated for the site. Although not considered CO PCs, antimony, 
beryllium, boron, cobalt, copper, manganese, molybdenum, nickel, vanadium, and zinc were 
evaluated by performing analyses for the constituents of the expanded inductively coupled 
plasma (ICP) metals list. The semivolatile organic analysis was replaced with polycyclic 
aromatic hydrocarbons (PAH) analysis, per Washington State Department of Ecology request 
made during verification work instruction review process. Radionuclides were not COPCs for 
this site, as the nature of the debris did not suggest a history of radiological contact, and field 
screening during remediation did not identify radiological contamination. Table 1 identifies the 
analyses performed for the 100-H-3 verification sampling. 

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. The footprint of the entire excavation 
was the only decision unit for verification sampling (Figure 6). 

Table 1. Laboratory Analytical Methods. 

Analvtical Method COPCs 

ICP metals a - EPA Method 60 I 0 Arsenic, barium, cadmium, total chromium, lead, selenium, silver 

Mercury - EPA Method 7 4 71 Mercury 

PCB - EPA Method 8082 PCBs 

Pesticides - Method 8081 Pesticides 

P AH - EPA Method 8310 PAH 

TPH- EPA Method 8015/418. l TPH 

• Although not considered COPCs, antimony, beryllium, boron, cobalt, copper, manganese, molybdenum, nickel, vanadium, 
and zinc were evaluated by performing analyses for the constituents of the expanded ICP metals list. 

COPC = contaminant of potential concern 
EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma 
PCB = polychlorinated biphenyl 
PAH = polycyclic aromatic hydrocarbons 
TPH = total petroleum hydrocarbons 

Remaining Sites Verification Package for 100-H-3, 1716-H Garage Fuel Tank Site 8 
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Figure 6. Shallow Zone Sample Locations for the 100-H-3, 1716-H Garage Fuel Tank Site. 
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The decision rule for demonstrating compliance with the cleanup criteria requires comparison of 
the true population mean, as estimated by the 95% UCL on the sample mean, with the cleanup 
level. Therefore, a statistical sampling design is the preferred verification sampling approach for 
this site because the distribution of potential residual soil contamination over the site is 
uncertain. The Washington State Department of Ecology (Ecology) publication Guidance on 
Sampling and Data Analysis Methods (Ecology 1995) recommends that systematic sampling 
with sample locations distributed over the entire study area be used. This sampling approach is 
referred to by Ecology as "area-wide sampling." Therefore, sampling locations were distributed 
over the footprint of the 100-H-3 waste site using random-start systematic grids in an effort to 
determine the potential presence of residual contamination. 

The footprint of the 100-H-3 waste site was delineated in Visual Sample Plan 1 (VSP) software 
and used as the basis for the location of a random-start systematic grid for verification soil 
sampling. Twelve soil sample locations were identified in the 100-H-3 waste site. Additional 
details concerning the use of VSP to develop the statistical sampling design and derive the 
number of verification samples to collect are discussed in the verification work instruction 
(WCH 2010b). 

Field quality control samples consisted of one equipment blank sample and one field duplicate 
sample. All samples were submitted for full protocol laboratory analysis. A summary of 
verification samples collected for the 100-H-3 waste site is provided in Table 2, and a map of the 
sample locations is provided in Figure 6. 

Verification Sample Results 

Verification samples were analyzed using U.S. Environmental Protection Agency (EPA)­
approved analytical methods. The 95% UCLs on the true population means for residual CO PCs 
were calculated for the excavation footprint as specified by the RDR/RA WP (DOE-RL 2009) 
with calculations provided in Appendix A. When a COPC was detected in fewer than 50% of 
the verification samples collected, the maximum detected value was used for comparison against 
the RAGs; therefore no statistical evaluation was done for that COPC. If no detections for a 
given COPC were reported in the data set, then no statistical evaluation or calculations were 
performed for that COPC. Calculated cleanup levels are not presented in the Cleanup Levels and 
Risk Calculations Database (Ecology 2009) under Washington Administrative Code 
(WAC) 173-340-740(3) for aluminum, calcium, iron, magnesium, potassium, silicon, and 
sodium; therefore, these constituents are not considered site COPCs. 

Comparisons of the statistical and maximum results for COPCs against the site RAGs are 
summarized in Table 3. Contaminants that were not detected by laboratory analysis are excluded 
from these tables. The laboratory-reported verification data results for all constituents are stored 
in the Environmental Restoration (ENRE) project-specific database prior to archival in the 
Hanford Environmental Information System (HEIS) and are presented as Attachment 1 of the 
95% UCL calculation (Appendix B). 

1 Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pn1.gov. 
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Table 2. 100-H-3 Verification Sampling Summary Table. 

WSP Coordinates 
Sample REIS 

Sample Sample Analysis 
Location Number Northing (m) Easting (m) 

SZ-1 JlClM3 152663.6 577982.7 

SZ-2 JlClM4 152671.7 577973.8 

SZ-3 JlClM5 152670.2 577980.6 

SZ-4 JlClM6 152668.7 577987.4 

SZ-5 JlClM7 152667.2 577994.2 

SZ-6 JlClM8 152665.7 578001.0 

SZ-7 JlClM9 152678.3 577971.7 
ICP metals•, mercury, TPH, PCBs, 
P AH, pesticides 

SZ-8 JlClN0 152675.3 577985.3 

SZ-9 JlClNl 152673.8 577992.l 

SZ-10 JlClN2 152672.3 577998.9 

SZ-11 JlClN3 152685.0 577969.6 

SZ-12 JlClN4 152679.0 577996.8 

Duplicate b JlClN5 152668.7 577987.4 

Equipment JlClN6 NA NA ICP metals•, mercury, PAH blank 

• The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium 
(total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc. 

b The duplicate soil sample was of sample J 191 D8, which was chosen at the discretion of the project analytical 
lead. 

HEIS 
ICP 
NA 
PAH 

= Hanford Environmental Information System 
= inductively coupled plasma 
= not applicable . 
= polycyclic aromatic hydrocarbons 

PCBs 
SVOA 
TPH 
WSP 

= polychlorinated biphenyls 
= semivolatile organic analysis 
= total petroleum hydrocarbons 
= Washington State Plane 

Table 3. Comparison of Statistical Values to Action Levels for the 
100-H-3 Shallow Zone Verification Samples. (2 Pages) 

Remedial Action Goals • Does the 

COPC 
Statistical Result b 

Direct Soil Levels Soil Levels Maximum 
(mg/kg) Protective of Protective of the Exceed 

Exposure 
Groundwater River RAGs? 

Metals (mg/kg) 

Arsenic 12.9 20 c 20 c 20 c No 

Barium 88.6 (<BG) 5,600 200 400 No 

Beryllium 0.333 (<BG) 10.4 d J.51 C 1.51 C No 

Boron e 3.24 7,200 320 -- No 

Cadmium 0.231 (<BG) 13.9 d 0.81c 0.81c No 

Chromium, total 17.3 (<BG) 80,000 18.5° 18.5c No 

Cobalt 6.47 (<BG) 24 (5 .7 C -- No 

Copper 15. l (<BG) 2,960 59.2 22.o c No 

Lead 67.8 353 )0.2 C 10.2 C Yes 

Manganese 306 (<BG) 3,760 512 c 512 C No 

Remaining Sites Verification Package for 100-H-3, 1716-H Garage Fuel Tank Site 
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Does the 
Result Pass 
RESRAD 

Modelin2? 

--
--
--

--

--
--

--

--
Yes r 

--
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COPC 

Mercury 

Molybdenum e 

Nickel 

Vanadium 

Zinc 

TPH - motor oil 

TPH - diesel range 

Aroclor-1254 

Aroclor-1260 

Anthracene 

Benzo(a)anthracene 

Benzo( a)pyrene 

Benzo(b) 
fluoranthene 

Benzo(ghi) 
Peryleneh 

Benzo(k) 
fluoranthene 

beta-BHC 

Chrysene 

Dieldrin 

Fluoranthene 

Fluorene 

ldeno( 1,2,3-cd)pyrene 

Phenanthrene h 

Pyrene 
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Table 3. Comparison of Statistical Values to Action Levels for the 
100-H-3 Shallow Zone Verification Samples. (2 Pages) 

Remedial Action Goals • Does the 
Statistical Result b 

Direct 
Soil Levels Soil Levels Maximum 

(mg/kg) 
Exposure Protective of Protective of the Exceed 

Groundwater River RAGs? 
0.413 24 0.33 C 0.33 C Yes 

0.445 400 8 -- No 

14.9 (<BG) 1,600 19. l c 27.4 No 

49.1 (<BG) 560 85. l c -- No 

48.8 (<BG) 24,000 480 67.8c No 

Total Petroleum Hyarocarbons (TPH) (mg/kg) 

55.7 200 200 200 No 

164 200 200 200 No 

Polychlorinated Biphenyls (PCBs) (mg/kg) 

0.00796 0.5 0.017 g 0.017 g No 

0.0144 0.5 0.017 g 0.017 g No 

Organics (mg/kg) 

0.017 24,000 240 1,920 No 

0.023 1.37 0.Q15& 0.Q15& Yes 

0.011 0.137 0.Ql5g 0.Q15& No 

0.088 1.37 0.Ql5g 0.Ql5g Yes 

0.027 2,400 48 192 No 

0.034 1.37 0.Ql5 g 0.015 g Yes 

0.00253 0.556 0.00484 0.00554 No 

0.057 13.7 0.12 o.i& No 

0.00492 0.0625 0.0033 g 0.0033 g Yes 

0.19 3,200 64 18.0 No 

0.012 3,200 64 260 No 

0.041 1.37 0.33g 0.33& No 

0. 12 24,000 240 1,920 No 

0.062 2,400 48 192 No 

Rev. 0 

Does the 
Result Pass 
RESRAD 

Modeling? 
Yes r 

--
--
--
--

--
--

--
--

--
Yes r 

--

Yes r 

--

Yes r 

--

--
Yes r 

--
--

--
--
--

• Lookup values and RA Gs obtained from the 100 Area Remedial Design Report/ Remedial Action Work Plan (RDR/RA WP) (DOE-RL 2009) unless 
otherwise noted. 

b 95% upper confidence level or maximum value, depending on data censorship, as described in Appendix B. 
c Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700( 4 )( d) (Ecology 1996). The arsenic cleanup 

level of 20 mg/kg has been agreed by the Tri-Party Agreement Project Managers as discussed in Section 2.1 .2.1 of the RDR/RA WP. 
d Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750(3]) using an airborne particulate mass-loading rate 

of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 
' No Hanford Site-specific or Washington State background value available. 
r Based on RES RAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009), the residual concentrations of lead, mercury, dieldrin, 

benzo(a)anthracene, benzo(b)fluoranthene and benzo(k)fluoranthene are not expected to migrate more than 3 m (10 ft) vertically in 1,000 years (based on 
evaluation of the constituent with the lowest distribution coefficient (Ka) value, dieldrin with a Ka value of 25.6 mllg). The vadose zone underlying the 
soil below the site at the deepest test pit location is approximately I 0.22 m (33.5 ft) thick. Therefore, residual concentrations of these constituents are 
predicted to be protective of groundwater and the Columbia River. 
Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) and the RDR/ RA WP (DOE-RL 2009). 
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals: 
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene 
Contaminant: phenathrene; surrogate: anthracene. 

= not applicable 
BG 
COPC 
Ka 

= background 
= contaminant of potential concern 
= distribution coefficient 

RAG 
RDL 
RESRAD 
WAC 

= remedial action goal 
= required detection limit 
= RESidual RADioactivity (dose model) 
= Washington Administrative Code 
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VERIFICATION SA1\1PLE DATA EVALUATION 

This section demonstrates that remedial actions at the 100-H-3 waste site have achieved the 
applicable RAOs by meeting the RAGs and determining that groundwater and the river are 
protected. 

Rev. 0 

Evaluation of the verification sampling results in Table 3 show that all results are below 
rural-residential scenario direct exposure, groundwater protection, and Columbia River 
protection soil RAGs at the 100-H-3 waste site, with the exception of lead, mercury, dieldrin, 
benzo(a)anthracene, benzo(b)fluoranthene ahd benzo(k)fluoranthene, which exceeded soil RAGs 
for groundwater and river protection cleanup levels. The thickness of the vadose zone beneath 
the bottom of the waste site excavation is approximately 10.22 m (33.5 ft) thick. Data were not 
collected on the vertical extent of these contaminants, but given the lowest soil-partitioning 
coefficient for these constituents(~) (25.6 mIJg for dieldrin); they are not predicted to migrate 
more than 3 m (10 ft) vertically in 1,000 years, as discussed in Appendix C of the RDR/RA WP 
(DOE-RL 2009). Therefore, residual soil concentrations of these constituents are predicted to be 
protective of groundwater and the Columbia River. All other COPCs were either not detected or 
were quantified below the RAGs. 

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the 
WAC 173-340-740(7)(e) three-part test. The WAC 173-340 three-part test consists of the 
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup 
level, (2) no single detection can exceed two times the cleanup criteria, and (3) the percentage of 
samples exceeding the cleanup criteria must be less than 10% of the data set. The application of 
the three-part test for the 100-H-3 waste site is included in the statistical calculations 
(Appendix B). The results of this evaluation indicate that all residual COPC concentrations pass 
the three-part test in comparison against applicable RA Gs, with the exception of lead, mercury, 
dieldrin, benzo(a)anthracene, benzo(b)fluoranthene and benzo(k)fluoranthene in comparison 
against the soil RAGs for groundwater and river protection. As described previously, RESRAD 
modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009) predicts that these 
constituents will not reach groundwater (and, therefore, the river) within 1,000 years. 

Assessment of the risk requirements for the 100-H-3 waste site is determined by calculation of 
the direct contact hazard quotient and carcinogenic (excess cancer) risk values for 
nonradionuclides. These calculations are located in Appendix B. The requirements include an 
individual hazard quotient of less than 1.0, a cumulative hazard quotient of less than 1.0, an 
individual contaminant carcinogenic risk of less than 1 x 10-6, and a cumulative excess 
carcinogenic risk of less than 1 x 10-5

. These risk values were conservatively calculated using 
the 95% UCL or maximum values (Appendix B) from the samples collected at the 100-H-3 
waste site. Risk values are not calculated for constituents that were not detected or were detected 
at concentrations below Hanford Site or Washington State background values. The calculations 
indicate that all individual hazard quotients for noncarcinogenic constituents are less than 1.0. 
The cumulative hazard quotient for the 100-H-3 waste site is 2.5 x 10-2

. All individual 
cumulative carcinogenic risk values are less than 1 x 10-6. The cumulative carcinogenic risk 
value is 3.5 x 10-1. Therefore, nonradionuclide risk requirements are met. 
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DATA QUALITY ASSESS1\1ENT 

A data quality assessment (DQA) was performed to compare the verification sampling approaches 
and resulting analytical data with the sampling and data quality requirements specified by the 
project objectives and performance specifications. The DQA for the 100-H-3 waste site establishes 
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 and resulting data set are 
acceptable for decision-making purposes. The detailed DQA is presented in Appendix C. 

SUMMARY FOR INTERIM CLOSURE 

The 100-H-3 waste site has been evaluated in accordance with the Remaining Sites ROD 
(EPA 1999). Verification sampling results support an evaluation that residual contaminant 
concentrations at the 100-H-3 waste site 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 results also demonstrate that residual contaminant concentrations are 
protective of groundwater and the Columbia River. Therefore, the 100-H-3 waste site does not 
pose a risk to human health or the environment, and no institutional controls are required. 
A reclassification to Interim Closed Out is supported for the 100-H-3, 1716-H Garage Fuel Tank 
Site waste site. 

REFERENCES 

40 CFR 141, "National Primary Drinking Water Regulations," Code of Federal Regulations, 
as amended. 

Bergstrom, K. A., and T. H. Mitchell, 2004, "Results of Geophysical Investigation at 100 H Area 
Remaining Sites 100-H-3, 100-H-4, 11 6-H-5, 126-H-2, 128-H-1, 128-H-2, 128-H-3, 
600-151, 600- 52, 1607-H-1, and 100 D Area Remaining Sites 100-D-24, 100-D-45, 
132-D-1, 132-D-2, 132-D-3," CCN 116322 to R. A. Carlson, Bechtel Hanford, Inc., 
Richland, Washington, November 8. 

Bergstrom, K. A., and T. H. Mitchell, 2006, "Results of Geophysical Investigation at 100 H Area 
Remaining Sites 100-H-3 Extension and 1607-H3," CCN 124804 to R. A. Carlson and 
L. M. Dittmer, Bechtel Hanford, Inc., Richland, Washington, January 6. 

BHI, 2001, Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant 
Level for Total Uranium of 30 Micrograms per Liter in Groundwater, 0100X-CA-V0038, 
Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

DOE Order 5400.5, Radiation Protection of the Public and the Environment, as amended, 
U.S. Department of Energy, Washington, D.C. 

Remaining Sites Verification Package for 100-H-3, 1716-H Garage Fuel Tank Site 14 



Attachment to Waste Site Reclassification Form 2010-103 Rev. 0 

DOE-RL, 2007, Tri-Party Agreement Handbook Management Procedures, RL-TPA-90-0001, 
Guideline Number TPA-MP-14, "Maintenance of the Waste Information Data System 
(WIDS)," Rev. 1, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington. 

DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Area, 
DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington. 

Ecology, 1995, Guidance on Sampling and Data Analysis Methods, Publication No. 94-49, 
Washington State Department of Ecology, Olympia, Washington. 

Ecology, 1996, "The Model Toxics Control Act-Cleanup" Washington Administrative Code 
(WAC) 173-340, Washington State Department of Ecology, Olympia, Washington. 

Ecology, 2009, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State 
Department of Ecology, Olympia, Washington, 
<https://fortress.wa.gov/ecy/clarc.CLARCHome.aspx>. 

EPA, 1999, Interim Action Record of Decision for the 100-BC-l, 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, 
U.S. Environmental Protection Agency, Region 10, Seattle, Washington. 

GE, 1948, "Foundation Plan and Details," Drawing P-4273, U.S. Atomic Energy Commission, 
Hanford Atomic Products Operation, General Electric Company, Richland, Washington. 

GE, 1949, "1716-H Building Gas Pump Concrete Slab Details," Drawing P-3485, U.S. Atomic 
Energy Commission, Hanford Atomic Products Operation, General Electric Company, 
Richland, Washington. 

WAC 173-340, 1996, "Model Toxics Control Act-Cleanup," Washington Administrative Code. 

WCH, 2008, "100-H-3 Remaining Site for Remedial Action," CCN 142327 to R. A. Carlson 
from M. L. Proctor, Washington Closure Hanford, Richland, Washington, November 24. 

WCH, 2010a, 100-H Field Remediation and Sampling, Logbook EL-1627-04, pp. 70-71, 
Washington Closure Hanford, Richland, Washington. 

WCH, 2010b, Work Instruction for Verification Sampling of 100-H-3, 1716-H Garage Fuel Tank 
Site, 0100H-WI-G0052, Rev. 0, Washington Closure Hanford, Richland, Washington. 

WDOH, 1997, Hanford Guidance for Radiological Cleanup, WDOH/320-015, Rev. 1, 
Washington State Department of Health, Olympia, Washington. 

Remaining Sites Verification Package for 100-H-3, 17 I 6-H Garage Fuel Tank Site 15 



Attachment to Waste Site Reclassification Form 20 i0-103 Rev. 0 

,~ 

.. 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site 16 



Attachment to Waste Site Reclassification Form 2010-103 Rev.O 

APPENDIX A 

ECOLOGICAL RISK COMPARISON TABLE 
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Maximum Contaminant Concentrations that Exceed Ecological Screening Levels 
for the 100-H-3 Waste Site 3 • 

2001 WAC 173-340 EPA Ecological Soil Screening Levels b 
Table 749-3 Maximum 

Hazardous Substance 
Soil Soil Result 

Plants 
Biota 

Wildlife Plants 
Biota 

Avianc Mammalianc 

Background Metals (ml?fkg) 
Arsenic ill 6.5 ° -- -- 7 

18 43 46 12.9 
Arsenic V 6.5 d 10 60 132 

--

Boron -- 0.5 -- -- -- -- - - -- 3.24 
Lead 10.2 50 500 118 120 1,700 11 56 67.8 
Manganese 512 1,10o e -- 1,500 220 450 4,300 4,000 306 (<BG) 
Mercury 0.33 0.3 0.1 5.5 -- -- -- -- 0.413 
Vanadium 85 .1 2 -- -- -- -- 7.8 280 49. l (<BG) 
Zinc 67.8 86e 200 360 160 120 46 79 48.8 (<BG) 
Dieldrin -- -- -- 0.07 -- - - 0.022 0.0049 0.00492 
• Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All exceedances must be 

evaluated in the context of additional lines of evidence for ecological effects following a baseline risk assessment for the river 
corridor portion of the Hanford Site which will include a more complete quantitative ecological risk assessment. 

b Available on the internet at (www.epa.gov/ecotox/ecossl). 
C Wildlife. 
a The Hanford Site background for arsenic is 6.5 mg/kg. An arsenic cleanup level of20 mg/kg has been agreed to by the Tri-Party 

Agreement Project Managers as discussed in Section 2.1.2.1 of the l00 Area RDR/RA WP, DOEJRL-96-17, Rev. 6. 
e Benchmark replaced by Washington state natural background concentration from Natural Background Soil Metals Concentrations 

in Washington State, Publication 94-115, Washington State Department of Ecology, Olympia, Washington (Ecology 1994). 

BG 
EPA 
RDR/RAWP 

= not available 
= background 
= Environmental Protection Agency 

·=Remedial Design Report/Remedial Action Work Plan for the JOO Area 
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APPENDIXB 

CALCULATIONS 

Remaining Sites Verification Package for the JOO:Ji-3, 1716-H Garage Fuel Tank Site 

Rev.O 

B-i 



.. 

Attachment to Waste Site Reclassification Form 2010-103 Rev. 0 

I 

' 

• 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site B-ii 



Attachment to Waste Site Reclassification Form 2010-103 

APPENDIXB 

CALCULATION BRIEFS 

Rev. 0 

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 file will be stored in a 
U.S. Department of Energy, Richland Operations Office repository. This calculation has been 
prepared in accordance with ENG-1, Engineering Services, ENG-1-4.5, "Project Calculations," 
Washington Closure Hanford, Richland, Washington. The following calculations are provided in 
this appendix: 

J00~H-3, 1716-H Garage Fuel Tank Site Cleanup Verification 95% UCL Calculation, 
0100H-CA-V0148, Rev. 1, Washington Closure Hanford, Richland, Washington. 

100-H-3, 1716-H Garage Fuel Tank Site Direct Contact Hazard Quotient and Carcinogenic Risk 
Calculation, 0100H-CA-V0152, Rev. 1, Washington Closure Hanford, Richland, 
Washington. 

100-H-3, 1716-H Garage Fuel Tank Site Hazard Quotient and Carcinogenic Risk Calculation 
for Protection of Groundwater, 0100H-CA-V0153, Rev. 0, Washington Closure Hanford, 
Richland, Washington. 
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CALCULATION COVER SHEET 

100-H Field Remediation Job No. 14655 
100-H 
Environmental *Cale. No. 0100H-CA-V0148 
100-H-3 Waste Site Cleanup Verification 95% UCL Calculations 

Excel Program No. Excel2003 

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

Committed Calculation X Preliminary 0 Superseded 0 Voided 0 

Rev. 
Sheet 

Originator Checker Reviewer Approval Date 
Numbers 

')' 

\~-J~ 
Cover= 1 JY 

0 Sheets= 12 c~ ·o I}. j ,tJL .. ~. ~ 

Attm. 1 = 11 ~,l -~ 
Total =24 

' . 
1 /z':>-/!r 

I. B. Berezovskiy T. E. Queen , . D. Skoalie D. F. Obenauer 

SUMMARY OF REVISIONS 

• Obtain calc no. from DIS 

OE01437 03 (12/09/2004) 
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Washington Closure Hanford CALCULATION SHEET 

Originator I. B. Berezovskiy ~ Date 01/11 /11 Cale. No. 0100H-CA-V0148 Rev. No. 0 
Project 100-H Field Remediation Job No. 14655 Checked T . E. Queen 
Subject 100-H-3 Waste Site Cleanu Verification 95% UCL Calculations 

_Date 01/11/11 
Sheet No. 1 of 12 

1 Summary 
Purpose: 2 

3 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. 
4 perform the Washington Administrative Code (WAC) 173-340-740{7)(e) Model Toxics Control Act (MTCA) 3-part test for 
5 

Also, 

6 
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. 7 

8 
9 Table of Contents: 

1 o Sheets 1 to 4 - Calculation Sheet Summary 
11 Sheet 5 to 8- Calculation Sheet Verification Data - Excavation 
12 Sheet 9 to 11 - Ecology Software (MTCAStat) Results 
13 Sheet 12 - Duplicate Analysis 
14 Attachment 1 - 100-H-3, Verification Sampling Results (11 sheets) 
15 

~ ~ Given/References: 

18 1) Sample Results (Attachment 1 ). 

19 2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), OOE-RL (2001), and Ecology 

20 (1996). 
21 3) DOE-RL. 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes , DOE/RL-92-24, Rev. 4, 
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
23 4) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5, U.S. Department 
24 of Energy, Richland Operations Office, Richland, Washington. 
25 5) DOE-RL, 2009b, Remedial Design Reporl/Remedial Action Worlc Plan for the 100 Area (ROR/RAWP); OOE/RL-96-17, 
26 Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
; ~ 6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, 

29 Olympia, Washington. 

30 7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 
31 Below-detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of 
32 Ecology, Olympia, Washington. 
33 8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC II), Publication #94-145, 
34 Washington State Department of Ecology, Olympia, Washington. 
35 9) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
36 Olympia, Washington, <https://fortress.wa.gov/ecyldarc/CLARCHome.aspx>. 
37 10) WAC 173-340, 1996, "Model Toxic Control Act- Cleanup," Washington Administrative Code. 
38 

: Solution: 

41 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP 

42 (DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 
43 173-340-740(7)(e) 3-part test for nonradionuclides, and the RPO calculations for each COC/COPC. The hazard quotient and 
44 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification 
45 Package (RSVP). 
46 

Calculation Description: 47 
48 The subject calculations were performed on statistical data from soil verification samples (Attachment 1 ) from the 100-H-3 waste 
49 site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet 
~ functions andlor creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP 

52 (DOE-RL 2009b) is documented by this calculation. Duplicate RPO results are used in evaluation of data quality within the RSVP 
~b~~ . . 

54 
55 Methodology: 

56 The excavation area of 100-H-3 waste site underwent statistical sampling and is considered one decision unit for verification 
57 sampling. 
58 
59 Analytical results for all sampling locations are summarized in the tables provided on sheets 3 and 4. Further information of the 

sample data quality is presented in the data quality assessment section of the associated RSVP. 
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Attachment to Waste Site Reclassification Form 2010-103 Rev. O 

Washington Closu,. Hanford CALCULATION SHEET 

Originator I. B. Berezovskiy sfJb Date 01 /11/11 Cate. No. 0100H-CA-V0148 Rev. No. 0 
Project 100-H Field Remediation Job No. 14655 Checked T. E. Queen Date 01/11/11 
Subject 100-H-3 Waste Site Cleanu Verification 95% UCL Calculations Sheet No. 2 of 12 

1 Summary (continued) 

2 Methodology, continued: 
3 For nonradioactive analytes with :"50% of the data below detection limits, the statistical value calculated to evaluate the 
4 effectiveness of cleanup 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 (2005) under 
10 WAC 173-340-740(3) for aluminum, calcium, iron, magnesium, potassium. silicon, and sodium; therefore, these constituents 
11 are not considered site COCs/COPCs and are also not included in these calculations. The 95% UCL values were not calculated 
12 for potassium-40, radium-226, radium-228, thorium-228, and thorium-232 based on natural occurence at the Hanford Site. 
13 
14 All nonradionuclide data reported as being undetected are set to ½ the detection limit value for calculation of the statistics 
15 (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the 
16 data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done ~! using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MOA), 

19 half of the MOA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged 

20 before being included in the data set, after adjustments for censored data as described above. 

21 
22 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
23 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets 
24 (n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For 
25 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat 
26 software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP 
27 (OOE-RL 2009b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable 
28 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data 
29 set treated as uncensored. 
30 
31 
32 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
33 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
34 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
35 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC. 
36 

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

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

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

44 
45 RPO=[ IM-SV((M+S)/2)]'100 
46 
47 where, M = Main Sample Value S = Split (or duplicate) Sample Value 
48 
49 For quality assurance/quality control (QNQC) duplicate RPO calculations, a value less than 30% indicates the data compare 
50 favorably. lf_the RPO is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the 
51 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified 
52 at less than 5 times the TOL in one or both samples, an additional parameter is evaluated. In this case, if the difference 
53 between the primary and duplicate/split result exceeds a control limit of 2 times the TOL, further assessment regarding the 
:: usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the 

56 
applicable RSVP. 

57 
58 
59 
60 
61 
62 
63 
64 
65 
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Washington Closure Hanford CALCULATION SHEET 

Originator I. 8. Berezovskiy JJ;o Date 01/13/11 Cale. No. 0100H-CA-V0148 Rev. No. 0 
Project 100-H Field Remediation Job No. 14655 Checked T. E. Queen Date 01/13/11 

Sheet No. 3 of 12 Subject 100-H-3 Waste Site Cleanu Verification 95% UCL Calculations 

Summary (continued) 

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

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 
40 
41 
42 

Results Summar, - Excavation 

Analyte 
95%UCL 

Result 
Arsenic 12.9 
Barium 88.6 
Be~lium 0.333 
Boron 3.24 
Cadmium 0.231 
Chromium 17.3 
Cobalt 6.47 
Cooper 15.1 
Lead 67.8 
Manganese 306 
Molvbdenum 0.445 

Nickel 14.9 
Vanadium 49.1 
Zinc 48.8 
TPH - motor oil 55.7 
Mercury -
TPH • diesel range -
Arocior-1254 -
Aroclor-1260 -
Benzo(a )anthracene -
Benzo( a )pyrene -
Benzo(b )fluoranthene -
Benzo(ghi)perylene -
Benzo(k )fluoranthene -
beta-BHC -
Chrysene -
Oieldrin -
Fluoranlhene -
Phenanthrene -
Pyrene -
3 Part Test Evaluation: 

95% UCL or Maximum• > Cleanup limit? 
YES 

> 10% above Cleanup Limit? YES 
Anv samole > 2x Cleanuo limit? YES 

Maximum 
Units 

Result 
- mg/kg 

- mg/kg 

- mQ/ka 
- mg/kg 
.. mg/kg 
- mQ/kg 
- mg/kg 

- ma/ka 

- ma/ko 
- mg/kg 
- mg/kg 

- mg/kg 
.. mg/kg 
- mg/kg 

- mg/kg 
0.413 mg/kg 

164 mg/kg 
0.00796 mg/kg 
0.0144 mg/kg 
0.0696 mg/kg 
0.0708 mg/kg 
0.0608 mg/kg 
0.0567 ma/ko 
0.0630 mo/ko 

0.00253 ma/ko 
0.0851 ma/kg 

0.00492 mg/ka 
0.138 mg/kg 

0.0813 mg/kg 
0.143 mQ/ko 

YES 
NO 
YES 

:! >rhe 95% UCL result or maximum value, depending on data censorship, 

45 - = not applicable 
46 B = blank contamination (inorganic constituents) 
47 C = Sample was ~X the blank concentration 

48 OE = direct exposure 
49 GW = groundwater 
50 J = estimate 
51 L = dilution indicating physical and chemical interference are present 
52 M = sample duplicate precision not met 
53 MTCA = Mode/ Toxics Control Act 
54 

PQL = practical quanlitation limit 
a = qualifier 
QA/QC = quality assurance/quality control 
RAG = remedial action goal 
RDR/RAWP = remedial design report/remedial 
action work plan 
RESRAO = RESidual RAOioaclivity (dose model) 

RPO = relative percent difference 
RSVP = remaining sites verification package 
SAP = sampling and analysis plan 
TDL = target detection limit 
U = undetected 
UCL = upper confidence limit 
WAC= Washington Administrative Code 
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Attachment to Waste Site Reclassification Form 20 l 0-103 

Wa,hinqton Closu,.. Hanford 

Ori9lnator I. B. Berezovskiy ~ 
Project 100-H Field Remedialion 
Subject 100-H-3 Waste S ite Cleanu 

1 Summary (continued) 
2 Reauiw: 

CALCULATION SHEET 

Dale 01/11/11 
Job No. 14655 

Verification 95% UCL,--,C,-a~lc'""u,-la-,lion_s _____ _ 

Cale. No. 01 OOH-CA-V0148 
Checked T. E. Queen 

Rev. No._,....,.,.,.0.,..,.,..,--
0ata 0 1/11/11 

ShNt No. __ 4_o'-f_1-'-2_ 

Rev. 0 

3 The results presented in lhe !ables !hat follow include the summary of lhe results of lhe 95% UCL calculations for the excavation. lhe WAC 173-340-740(7Xe) 3-part 
4 lesl evaiualion, and the RPO calculations. and are for use in risk analysis and lhe RSVP for th is s~e. 
5 

s~----------------------- ------------------------ - - ----~ 
7 Relative Percent 0lffll,.nce Results and 

8 QA/QC Anatvs1s• 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Analyte 

Aluminum 
Barum 
Calcium 
Chromium 
Co,,,_ 

Iron 
MaQnesium 
Manoanese 
S ilicon 
Vanadium 
Zinc 
TPH - diesel ranae 
TPH - motor oil 

Excavation 

Dupllcata Analysis 

2.5'/, 
3 .2'/, 
6 .7% 
4.6'4 
1.5°/. 
2.6'/, 
0 .5'/, 
2.2'A, 
1.5°/. 
2.6% 
0.7% 
2.4'/, 
2.4% 

24 'RPO isled where result produced, based on 
25 c.-. If RPO not required, no vaiue is listed. 
26 The significance of lhe reported RPO values, 
27 inciuding vaiues greater than 30'1', , is addressed 
28 in lhe data quality assessment section of lhe 
29 RSVP. 
30 
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Attachment to Waste Site Reclassification Form 2010-103 

Washington Closure Hanford ~ 
Originator I. B. Berezovskiy ~ 

Project 100-H Field Remediation 
Subject 100-H-3 Waste Site Cleanup Verification 95% UCL Calculations 

100-H-3 Statistical Calculations 
2 Verification Data Excavation -
3 
4 
5 

6 

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 

Sample Sample Sample 
Area Number Date 
SZ-4 J1C1M6 9/21/10 

Duplicate of 
J1C1N5 9/21/10 

J1C1M6 
SZ-1 J1C1M3 9/21/10 
SZ-2 J1C1M4 9/21/10 
SZ-3 J1C1M5 9/21/10 
SZ-5 J1C1M7 9/21/10 
SZ-6 J1C1M8 9/21/10 
SZ-7 J1C1M9 9/21/10 
SZ-8 J1C1N0 9/21/10 
SZ-9 J1C1N1 9/21 /10 

SZ-10 J1C1N2 9/21/10 
SZ-11 J1C1N3 9/21/10 
SZ-12 J1C1N4 9/21/10 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 

SZ-4 
J1C1M6 

9/21/10 
/J1C1N5 

SZ-1 J1C1M3 9/21/10 
SZ-2 J1C1M4 9/21/10 
SZ-3 J1C1M5 9/21/10 
SZ-5 J1C1M7 9/21/10 
SZ-6 J1C1M8 9/21/10 
SZ-7 J1C1M9 9/21/10 
SZ-8 J1C1N0 9/21/10 
SZ-9 J1C1N1 9/21/10 

SZ-10 J1C1N2 9/21/10 
SZ-11 J1C1N3 9/21/10 
SZ-12 J1C1N4 9/21/10 

ta stlca 33 S ti 
34 

IC omputatIons 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

95% UCL based on 

N 
% < Detection limi1 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 
Most Stringent Cleanup Limit for 

nonradlonuclide and RAG type 
(ma/kal 

WAC 173-340 3-PART TEST 
95% UCL > Cleanup Limit? 

> 10% above Cleanup Limit? 
Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Arsenic Barium 
ma/ka Q PQL ma/ka Q PQL 
5.79 1.02 82.9 0.51 2 

5.49 0.783 85.6 0.392 

25.0 0.742 93.2 0.371 
5.18 0.861 83.5 0.431 
5.47 0.958 88.4 0.479 
6.27 0.889 86.7 0.445 
19.8 0.735 58.8 0.367 
5.58 0.694 99.9 0.347 
8.27 0.774 73.6 0.387 
3.33 0.669 55.2 0.335 
6.52 0.818 62.1 0.409 
17.4 0.840 76.1 0.420 
6.99 1.01 91 .5 0.507 

Arsenic Barium 
mg/k~ mg/kn 

5.64 84.3 

25.0 93.2 
5.18 83.5 
5.47 88.4 
6.27 86.7 
19.8 58 .8 
5.58 99.9 
8.27 73.6 
3.33 55.2 
6.52 62.1 
17.4 76.1 
6.99 91.5 

Arsenic Barium 

Large data set (n ~ 10), 
Large data set (n ~ 10), 

lognormal and normal 
use MTCAStat lognormal 

distribution rejected, use 
distribution. 

z-statistic. 

12 12 
0% 0% 

9.62 79.4 
7.00 14.4 
12.9 88.6 
25.0 99.9 

DE, GW & 
20 River 200 

Protection GW Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because all values are 
part test criteria when below background (132 
compared to the most mg/kg) the WAC 173-340 

stringent RAG. 3-part test is not required. 
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Beryllium 
ma/kci Q PQL 
0.336 0.205 

0.336 0.157 

0.338 0.148 
0.342 0.172 
0.360 0.192 
0.349 0.178 
0.283 0.147 
0.287 0.139 
0.289 0.155 
0.167 0.134 
0.275 0.164 
0.318 0.168 
0.351 0.203 

Beryllium 
mg/kg 

0.336 

0.338 
0.342 
0.360 
0.349 
0.283 
0.287 
0.289 
0.167 
0.275 
0.318 
0.351 

Beryllium 

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

distribution rejected, use 
z-statistic. 

12 
0% 

0.308 
0.0536 
0.333 
0.360 

1.51 GW & River 
Protection 

NA 
NA 
NA 

Because all values are 
below background (1.51 

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

ma/kci 
1.56 

1.60 

4.07 
1.60 
1.62 
1.55 
1.27 
7.14 
1.50 

0.708 
1.61 
1.65 
4.16 

1.58 

4.07 
1.60 
1.62 
1.55 
1.27 
7.14 
1.50 

Date 01 /24/1 1 
Job No. 14655 

Boron 
Q PQL 
B 2.05 

1.57 

1.48 
B 1.72 
B 1.92 
B 1.78 
B 1.47 

1.39 
B 1.55 
B 1.34 
B 1.64 
B 1.68 

2.03 

Boron 
mg/kg 

0.708 
1.61 
1.65 
4.16 

Boron 

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

distribution rejected, use 
z-stalistic. 

12 
0% 
2.37 
1.84 
3.24 
7.14 

320 
GW Protection 

NO 
NO 
NO 

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

stringent RAG. 

Cale. No. 0100H-CA-V01 48 
Checked T. E. Queen £@; 

Cadmium Chromium 
m<i/ka Q PQL ma/ka Q PQL 
0.163 B 0.256 19.3 1.02 

0.155 B 0.196 20.2 0.783 

0.169 B 0.186 12.9 0.742 
0.168 B 0.215 20.2 0.861 
0.169 B 0.239 20.9 0.958 
0.180 B 0.222 19.9 0.889 
0.130 B 0.184 12.7 0.735 
0.525 0.173 11.4 0.694 
0.131 B 0.193 15.6 0.774 
0.0947 B 0.167 13.3 0.669 
0.122 B 0.204 13.1 0.818 
0.148 B 0.210 13.9 0.840 
0.144 B 0.253 13.6 1.01 

Cadmium Chromium 
mg/k I ma/ka 

0.159 19.8 

0.1 69 12.9 
0.168 20.2 
0.169 20.9 
0.1 80 19.9 
0.130 12.7 
0.525 11 .4 
0.131 15.6 

0.0947 13.3 
0.122 13.1 
0.148 13.9 
0.144 13.6 

Cadmium Chromium 

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

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
0% 0% 

0.178 15.6 
0.112 3.53 
0.231 17.3 
0.525 20.9 

0.81 GW &River 18.5 GW & River 
Protection Protection 

NA NO 
NA YES 
NA NO 

Because all values are 
A detailed assessment will 

below background (0.81 
be performed. The data set 

mg/kg) the WAC 173-340 
meets the 3-part test 

criteria when compared to 
3-part test is not required . 

the direct exposure RAG. 

Rev. No. 0 
Date 01 /24/11 

Sheet No. 5 of 12 

Cobalt 
ma/kci Q PQL 
6.1 6 3.07 

6.14 2.35 

6.86 2.23 
6.25 2.58 
6.45 2.87 
6.49 2.67 
5.91 2.20 
6.28 2.08 
5.71 2.32 
4.92 2.01 
6.21 2.45 
6.40 2.52 
6.92 3.04 

Cobalt 
mci/k1 

6.15 

6.86 
6.25 
6.45 
6.49 
5.91 
6.28 
5.71 
4.92 
6.21 
6.40 
6.92 

Cobalt 
Large data set (n ~ 10), 
log normal and normal . 

distribution rejected, use 
z-statistic. 

12 
0% 

6.21 
0.532 
6.47 
6.92 

15.7 
GW Protection 

NA 
NA 
NA 

Because all values are 
below background (15.7 

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

Rev. 0 

Cooner 
mg/kg Q PQL 
13.4 2.05 

13.6 1.57 

14.5 1.48 
13.8 1.72 
14.3 1.92 
14.8 1.78 
14.1 1.47 
16.2 1.39 
16.3 1.55 
13.2 1.34 
14.2 1.64 
14.7 1.68 
15.0 2.03 

Copper 
mg/ki 

13.5 

14.5 
13.8 
14.3 
14.8 
14.1 
16.2 
16.3 
13.2 
14.2 
14.7 
15.0 

Coooer 

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

distribution. 

12 
0% 
14.6 

0.951 
15.1 
16.3 

22.0 River 
Protection 

NA 
NA 
NA 

Because all values are 
below background (22.0 

mg/kg) the WAC 173-340 
3-part test is not required. 
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Washington Closure Hanford 
Originator I. B. Berezovskiy 

Project 100-H Field Remediation 
Subject 100-H-3 Waste Site Cleanup Verification 95% UCL Calculations 

100-H--3 Statistical Calculations 
2 Verification Data - Excavation 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Sample 
Area 
SZ--4 

Duplicate of 
J1C1M6 

SZ-1 
SZ-2 
SZ-3 
SZ-5 
SZ-6 
SZ-7 
SZ-8 
SZ-9 

SZ-10 
SZ-11 
SZ-12 

Sample Sample 
Number Date 
J1C1M6 9/21/10 

J1C1N5 9/21/10 

J1C1M3 9/21 /10 
J1C1M4 9/21/10 
J1C1M5 9/21/10 
J1C1M7 9/21/10 
J1C1M8 9/21/10 
J1C1M9 9/21/10 
J1C1N0 9/21/10 
J1C1N1 9/21/10 
J1C1N2 9/21/10 
J1C1N3 9/21/10 
J1C1N4 9/21/10 

18S itl IC tats ca ti omputa on nput D ata 
19 
20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Sample 
Area 

SZ--4 

SZ-1 
SZ-2 
SZ-3 
SZ-5 
SZ-6 
SZ-7 
SZ-8 
SZ-9 

SZ-10 
SZ-11 
SZ-12 

Sample Sample 
Number Date 

J1C1M6 
9/21/10 

/J1C1N5 

J1C1M3 9/21/10 
J1C1M4 9/21/10 
J1C1M5 9/21/10 
J1C1M7 9/21/10 
J1C1M8 9/21/10 
J1C1M9 9/21/10 
J1C1N0 9/21/10 
J1C1N1 9/21/10 
J1C1N2 9/21/10 
J1C1N3 9/21/10 
J1C1N4 9/21/10 

33 St ti ti IC as ca t ti omou a ons 
34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

95% UCL based on 

N 
% < Detection limi1 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit fOf 
nonradionucllde and RAG type 

(mg/ka\ 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Lead 
ma/ka Q PQL 
10.3 1.02 

9.12 0.783 

76.8 0.742 
6.50 0.861 
7.29 0.958 
12.9 0.889 
68.8 0.735 
27.4 0.694 
25.9 0.774 
4.18 0.669 
13.2 0.818 
64.8 0.840 
16.2 1.01 

Lead 
mg/k1 

9.71 

76 .8 
6.50 
7.29 
12.9 
68.8 
27.4 
25.9 
4.18 
13.2 
64.8 
16.2 

Lead 

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

distribution. 

12 
0% 
27.8 
26.6 
67.8 
76 .8 

10.2 GW &River 
Protection 

YES 
YES 
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 fo r the 100-H-3, 1716-H Garage Fuel Tank Site 

Manganese 
mg/kg Q PQL 

279 1.02 

273 0 .783 

325 0.742 
304 0.861 
304 0 .958 
310 0.889 
283 0.735 
249 0.694 
271 0.774 
208 0.669 
276 0.818 
321 0.840 
324 1.01 

Manganese 
ma/kn 

276 

325 
304 
304 
310 
283 
249 
271 
208 
276 
321 
324 

Manganese 

Large data set (n ~10), 
use MTCAStat normal 

distribution. 

12 
0% 
288 
34.7 
306 
325 

512 GW &River 
Protection 

NA 
NA 
NA 

Because all values are 
below background (512 

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

CALCULATION SHEET 

Date 01 /24/11 
Job No. _1_46_5_5 ___ _ 

Molibdenum 
mg/kg Q POL 
0.409 B 1.02 

0.344 B 0.783 

0.404 B 0.742 
0.420 B 0.861 
0.366 B 0.958 
0.431 B 0.889 
0.367 B 0.735 
0.639 B 0.694 
0.354 B 0.774 
0.317 B 0.669 
0.422 B 0.818 
0.350 B 0.840 
0.425 B 1.01 

Molybdenum 
ma/kg 

0.377 

0.404 
0.420 
0.366 
0.431 
0.367 
0.639 
0.354 
0.317 
0.422 
0.350 
0.425 

Molybdenum 
Large data set (n ~10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
0% 

0.406 
0.0817 
0.445 
0.639 

8 
GW Protection 

NO 
NO 
NO 

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

stringent RAG. 

Cale. No. 0100H-CA-V0148 
Checked T. E. Queen~ 

Nickel Vanadium 
mg/ka Q PQL ma/ka Q PQL 
16.7 2.56 41 .6 1.02 

16.2 1.96 42.7 0 .783 

11.8 1.86 52.3 0 .742 
16.3 2.15 43.2 0.861 
17.7 2.39 42.4 0 .958 
15.9 2.22 45.3 0 .889 
12.5 1.84 46 .5 0 .735 
10.5 1.73 49.2 0 .694 
12.9 1.93 43.7 0 .774 
9.67 1.67 48.9 0.669 
12.8 2.04 51 .7 0.818 
11 .5 2.10 48.1 0.840 
12.3 2.53 51.2 1.01 

Nickel Vanadium 
mg/kg mg/k,J 

16.5 42.2 

11 .8 52.3 
16.3 43.2 
17.7 42.4 
15.9 45.3 
12.5 46 .5 
10.5 49.2 
12.9 43.7 
9.67 48.9 
12.8 51.7 
11 .5 48.1 
12.3 51.2 

Nickel Vanadium 

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

distribution. distribution. 

12 12 
0% 0% 
13.4 47.1 
2.59 3.70 
14.9 49.1 
17.7 52.3 

19.1 85.1 
GW Protection GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are Because all values are 
below background (19.1 below background (85.1 

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

Rev.0 

Rev. No. ___ o __ _ 
Date 01 /24/11 ------

Sheet No. __ 6_o_f_12 __ 

Zinc TPH - motor oil 
ma/kg Q PQL mg/ka Q PQL 

54.7 3.07 171 J 10.6 

54.3 2.35 180 J 10.3 

43.3 2.23 6.26 J 10.5 
54.1 2.58 10.9 UJ 10.9 
46.3 2.87 10.2 UJ 10.2 
50.5 2.67 31.2 J 10.6 
42.7 2.20 16.5 J 10.5 
50.2 2.08 83.9 J 10.9 
42.6 2.32 19.1 J 10.5 
32.9 2.01 5.29 J 9.81 
38.0 2.45 5.82 J 10.6 
40.3 2.52 5.53 J 10.5 
44.0 3.04 21.1 J 10.5 

Zinc TPH - motor oil 
ma/ka ma/k! 

54.5 176 

43.3 6.26 
54.1 10.9 
46.3 10.2 
50.5 31.2 
42.7 16.5 
50.2 83 .9 
42.6 19.1 
32.9 5.29 
38.0 5.82 
40.3 5.53 
44.0 21.1 

Zinc TPH - motor oil 

Large data set (n ~10), use 
Large data set (n <!:10), 

MTCAStat iognormal 
lognormal and normal 

distribution rejected, use 
distribution. 

z-statistic. 

12 12 
0% 17% 
45.0 32.6 
6.50 50.0 
48 .8 55.7 
54.7 180 

67.8 200 DE, GW, River 
River Protection Protection 

NA NO 
NA NO 
NA NO 

Because all values are The data set meets the 3-
below background (67 .8 part test criteria when 

mg/kg) the WAC 173-340 3- compared to the most 
part test is not required. stringent RAG. 
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Washington Closure Hanford . f'{\ 
Originator I. B. Berezovskiy SW) 

Project 100-H Field Remediation 
Subject 100-H-3 Waste Site Cleanup Verification 95% UCL Calculations 

1 100-H-3 Waste Site 
2 Verification Data • Excavation 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Sample 
Area 
SZ-4 

Duplicate of 
J1C1M6 

SZ-1 
SZ-2 
SZ-3 
SZ-5 
SZ-6 
SZ-7 
sz..a 
SZ-9 

SZ-10 
SZ-11 
SZ-12 

Sample Sample 
Number Data 
J1C1M6 9/21 /10 

J1C1N5 9/21 /10 

J1C1M3 9/21/10 
J1C1M4 9/21/10 
J1C1M5 9/21/10 
J1C1M7 9/21/10 
J1C1M8 9/21/10 
J1C1M9 9/21/10 
J1C1N0 9/21/10 
J1C1N1 9/21/10 
J1C1N2 9/21/10 
J1 C1N3 9/21/10 
J1C1N4 9/21/10 

18 3-Part Test Evaluations 
19 
20 
21 

22 

23 
24 
25 
26 

27 

28 

% < Detection limtt 
Maximum value 

Most Stringent Cleanup limit for 
non radionuclide and RAG type 

(mq/kq} unless noted otherwise 
3-PARTTEST 
Maximum > Cleanup limit? 

> 10% above Cleanup limit? 
Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Mercury TPH • Diesel Range 

mq/kq a PQL mg/kg a PQL 
0.413 0.0290 151 J 3.55 

0.274 0.0282 164 J 3.44 

0.0275 u 0.0275 3.49 UJ 3.49 
0.0301 u 0.0301 3.62 UJ 3.62 
0.0232 B 0.0271 3.41 UJ 3.41 
0.0282 u 0.0282 3.54 UJ 3.54 
0.0251 u 0.0251 3 .50 UJ 3.50 
0.0282 u 0.0282 3.64 UJ 3.64 
0.243 0.0279 3.51 UJ 3.51 

0.0273 u 0.0273 3.27 UJ 3.27 
0.0273 u 0.0273 3.52 UJ 3.52 
0.0272 u 0.0272 3 .51 UJ 3.51 
0.0138 B 0.0256 3 .49 UJ 3.49 

Mercury TPH - Diesel Range 
67% I I 92% I I 

0.413 I I 164 I I 

0.33 200 
DE,GW & 

GW & River River 
Protection Protection 

YES NO 
NO NO 
NO NO 

A detailed assessment wiH be 
The data set meets the 3-

performed. The data set meets 
part test criteria when 

the 3-part test criteria when 
compared to the direct 

compared to the most 

exposure RAG. 
stlingent RAG. 

Remaining Sites Ve rification Package for the 100-H-3, 1716-H Garage Fuel Tank Site 

Attachment to Waste Site Rec lassification Form 2010-1 03 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 01/12/11 
Job No. 14655 

Aroclor-1254 

mg/kg a PQL 
0.0142 JU 0.0142 

0 .0142 JU 0 .0142 

0,0140 JU 0.0140 
0.0146 JU 0.0146 
0.0137 JU 0 .0137 
0.0142 JU 0.0142 
0.0140 JU 0.0140 

0.00756 J 0.0144 
0.00732 J 0.0139 
0.0136 JU 0.0136 

0.00796 J 0.0136 
0.0140 JU 0.0140 

0.00416 J 0.0139 

Aroclor-1254 
67% I I 

o .00796 I I 

0.017 GW & River 
Protection 

NO 
NO 
NO 

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

stlingent RAG. 

mq/kq 
0.0142 

0.01 42 

0.0 140 
0 .01 46 
0.01 37 
0.01 42 
0 .0140 
0.0132 
0.0144 
0 .0136 

0.00592 
0 .0140 
0.0081 

67% 
0 .0144 

0 .017 

Aroclor-1260 

a 
JU 

JU 

JU 
JU 
JU 
JU 
JU 
J 
J 

JU 
J 

JU 
J 

Aroclor-1260 
I I 
I I 

Cale. No. 0 100H..CA-V01 48 

Checked T. E. Queen J;~ 
'<:;::.-' 

Benzo(a)anthracene SVOA 

PQL ma/kg a PQL 
0.0142 0 .350 u 0.350 

0.0142 0 .347 u 0.347 

0.0140 0.332 u 0 .332 
0.0146 0 .360 u 0.360 
0 .0137 0 .345 u 0.345 
0.0142 0.347 u 0.347 
0.0140 0.349 u 0.349 
0.0144 0 .0696 J 0.361 
0.0139 0 .341 u 0.341 
0.0136 0.334 u 0.334 
0.0136 0.331 u 0.331 
0.0140 0 .338 u 0.338 
0.0139 0.348 u 0.348 

Benzo(a)anthracane SVOA 
92% I I 

o.0696 I I 

GW & River 0.015 GW & River 
Protection Protection 

NO YES 
NO NO 
NO YES 

A detailed assessment wiR be 
The data set meets the 3--part test performed. The data set 

criteria when compared to the most meets the 3--part test criteria 
stlingent RAG. when compared to the direct 

exposure RAG. 

Rev. 0 

Rev. No. 0 
Date 01/12/11 

Sheet No. 7 of 12 

Benzo(a)pyrene SVOA Benzo(b)fluoranthene SVOA Benzo(ghi)perylene SVOA 

mg/kg Q PQL ma/kq Q PQL mg/kq a PQL 
0 .350 u 0.350 0.350 u 0.350 0.350 u 0.350 

0 .347 u 0.347 0.347 u 0.347 0.347 u 0.347 

0.332 u 0.332 0.332 u 0.332 0.332 u 0.332 

0.360 u 0 .360 0.360 u 0.360 0.360 u 0.360 

0.345 u 0.345 0.345 u 0.345 0.345 u 0.345 

0.347 u 0.347 0.347 u 0.347 0.347 u 0 .347 

0 .349 u 0.349 0.349 u 0.349 0 .349 u 0.349 

0.0708 J 0.361 0.0608 J 0.361 0.0567 J 0.361 

0 .341 u 0.341 0.341 u 0.341 0.341 u 0.341 

0.334 u 0.334 0.334 u 0.334 0.334 u 0.334 

0.331 u 0.331 0.331 u 0.331 0.331 u 0.331 

0.338 u 0.338 0.338 u 0.338 0.338 u 0.338 

0.348 u 0.348 0.348 u 0.348 0.348 u 0.348 

Benzo(alovrene SVOA Benzo(b\fluoranthena SVOA Benzolahi)perylene SVOA 
92% I I 92% I I 92% I I 

0.0108 I I 0.0608 I I 0.0567 I I 

0.015 GW & River 0.015 GW & River 48 

Protection Protection GW Protection 

YES YES NO 

NO NO NO 
YES YES NO 

A detailed assessment will A detailed assessment will be 
be performed. The data performed. The data set meets The data set meets the 3--part 

set meets the 3-part test the 3-part test criteria when test criteria when compared 

criteria when compared to compared to the direct to the most stlingent RAG. 

the direct exposure RAG. exposure RAG. 
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Attachment to Waste Site Reclassification Form 2010-103 

Washington Closure Hanford ~ 
Originator I. B. Berezovskiy 

Project 100-H Field Remediation 
Subject 100-H-3 Waste Site Cleanup Verification 95% UCL Calcu lations 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Sample 
Area 
SZ-4 

Duplicate of 
J1C1M6 

SZ-1 
SZ-2 
SZ-3 
SZ-5 
SZ-6 
SZ-7 
SZ-8 
SZ-9 

SZ-10 
SZ-11 
SZ-12 

Sample Sample 
Number Date 
J1C1M6 9/21/10 

J1C1N5 9/21/10 

J1C1M3 9/21/10 
J1C1M4 9/21/10 
J1C1M5 9/21/10 
J1C1M7 9/21/10 
J1C1M8 9/21/10 
J1C1M9 9/21/10 
J1C1N0 9/21/10 
J1C1N1 9/21/10 
J1C1N2 9/21/10 
J1C1N3 9/21/10 
J1C1N4 9/21/10 

16 3-Part Test Evaluations 
17 
18 
19 

20 

21 
22 
23 
24 

25 

% < Detection limn 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) unless noted otherwise 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Benzo(k)fluoranthene SVOA beta-BHC 
mq/kg Q PQL mg/kg Q PQL 
0.350 u 0.350 0.00142 UD 0.00142 

0.347 u 0.347 0.00142 UD 0.00142 

0.332 u 0.332 0.00141 UD 0.00141 
0.360 u 0 .360 0.00146 UD 0.00146 
0.345 u 0.345 0.00137 UD 0.00137 
0.347 u 0.347 0.00142 UD 0.00142 
0.349 u 0.349 0.00140 UD 0.00140 

0.0630 J 0.361 0.00253 JD 0.00145 
0.341 u 0.341 0.00139 UD 0.00139 
0.334 u 0.334 0.00137 UD 0.00137 
0.331 u 0.331 0.00136 UD 0.00136 
0.338 u 0.338 0.00140 UD 0.00140 
0.348 u 0.348 0.00140 UD 0.00140 

Benzo(klfluoranthene SVOA beta-BHC 
92% I I 92% I I 

0.0630 I I 0.00253 I I 

0.015 
GW & River 

0.00486 
GW 

Protection Protection 

YES NO 
NO NO 

YES NO 

A detailed assessment will be 
The data set meets the 3-

performed. The data set meets 
the 3-part test criteria when 

part test criteria when 

compared to the direct 
compared to the most 

exposure RAG. 
stringent RAG. 

Remaining Sites Ve rification Package fo r the 100-H-3, 1716-H Garage Fuel Tank Site 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 01 /13/1 1 
Job No. 14655 

Chrysene SVOA 
mg/kg Q PQL 
0.350 u 0 .350 

0.347 u 0 .347 

0 .332 u 0.332 
0 .360 u 0 .360 
0 .345 u 0 .345 
0.347 u 0.347 
0.349 u 0.349 

0 .0851 J 0.361 
0.341 u 0.341 
0.334 u 0.334 
0 .331 u 0.331 
0 .338 u 0.338 
0.348 u 0.348 

Chrysene SVOA 
92% I I 

0 .0851 I I 

0.1 
River 

Protection 

NO 
NO 
NO 

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

stringent RAG. 

Cale. No. 0100H-CA-V0148 

Checked T. E . Queen~ 

Dieldrin Fluoranthene SVOA 
mg/kg Q POL mg/kg Q POL 

0.00142 UD 0.00142 0 .350 u 0.350 

0.00142 UD 0.00142 0.347 u 0.347 

0.00141 UD 0.00141 0.332 u 0 .332 
0 .00146 UD 0.00146 0 .360 u 0.360 
0.00137 UD 0.00137 0.345 u 0 .345 
0.00178 JD 0.00142 0.0723 J 0.347 
0 .00140 UD 0.00140 0 .349 u 0.349 
0.00145 UD 0.00145 0.138 J 0.361 
0 .00139 UD 0.00139 0.341 u 0.341 
0.00492 JD 0.00137 0 .334 u 0 .334 
0.00136 UD 0 .00136 0.331 u 0.331 
0.00140 UD 0.00140 0.338 u 0.338 
0.00140 UD 0.00140 0.348 u 0.348 

Dieldrin Fluoranthene SVOA 
83% I I 83% I I 

0.00492 I I 0 .138 I I 

0.0033 
GW & River 

18.0 
River 

Protection Protection 

YES NO 
NO NO 
NO NO 

A detailed assessment will be 
The data set meets the 3-part 

performed. The data set meets the 
test criteria when compared 

3-part test criteria when compared 
to the most stringent RAG. 

to the direct exposure RAG. 

Rev. 0 

Rev. No. 0 
Date 01 /13/11 

Sheet No. 8 of 12 

Phenanthrene SVOA Pyrene SVOA 
mq}kg Q POL mg/kg Q PQL 
0.350 u 0.350 0.350 u 0.350 

0.347 u 0 .347 0.347 u 0 .347 

0.332 u 0.332 0.332 u 0.332 
0.360 u 0 .360 0.360 u 0 .360 
0 .345 u 0.345 0.345 u 0.345 
0 .347 u 0 .347 0.0714 J 0 .347 
0.349 u 0.349 0 .349 u 0 .349 
0.0813 J 0 .361 0.143 J 0 .361 

0 .341 u 0 .341 0.341 u 0.341 

0.334 u 0 .334 0.334 u 0.334 
0.331 u 0 .331 0.331 u 0.331 
0.338 u 0.338 0.338 u 0 .338 
0.348 u 0.348 0.348 u 0 .348 

Phenanthrene SVOA Pyrene SVOA 
92% I I 83% I I 

o .0813 I I 0.143 I I 

240 
GW 

48 
GW 

Protection Protection 

NO NO 
NO NO 
NO NO 

The data set meets the 3-
The data set meets the 3-part 

part test criteria when 
test criteria when compared to 

compared to the most 
the most stringent RAG. 

stringent RAG. 
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2 

3 
4 
5 
6 
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 
40 
41 

Washington Closure Hanford 
Originator I. B. Berezovskiy 

Project 100-H Field Remediation 
Subject 100-H-3 Waste Site Cleanup Verification 95% UCL Calculations 

DATA 10 Arsenic 95% UCL Calculation 

5.64 
J1C1M6/ 
J1C1N5 

25.0 J1C1M3 
5.18 J1C1M4 Number of samples Uncensored values 
5.47 J1C1M5 Uncensored 12 Mean 
6.27 J1C1M7 Censored Lognormal mean 
19.8 J1C1M8 Detection limit or PQL Std. devn. 
5.58 J1C1M9 Method detection limit 
8.27 J1C1N0 TOTAL 12 Min. 
3.33 J1C1N1 Max. 
6.52 J1C1N2 
17.4 J1C1N3 
6.99 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.865 r-squared is: 0.747 
Recommendations: 
Reject BOTH lognormal and normal distributions. 
UCL (based on Z-statistic) is 12.9 

DATA ID Boron 95°/4 UCL Calculation 

1.58 
J1C1M6/ 
J1C1N5 

4.07 J1C1M3 
1.60 J1C1M4 Number of samples Uncensored values 
1.62 J1C1M5 Uncensored 12 Mean 
1.55 J1C1M7 Censored Lognormal mean 
1.27 J1C1M8 Detection limit or PQL Std. devn. 
7.14 J1C1M9 Method detection limit Median 
1.50 J1C1N0 TOTAL 12 Min. 

0.708 J1C1N1 Max. 
1.61 J1C1N2 
1.65 J1C1N3 
4.16 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.826 r-squared is: 0.684 
Recommendations: 
Reject BOTH lognormal and normal distributions. 
UCL (based on Z-statistic) is 3.24 

Remaining Sites Verification Package fo r the 100-H-3, 1716-H Garage Fuel Tank Site 

9.62 
9.58 
7.00 
6.40 
3.33 
25.0 

2.37 
2.35 
1.84 
1.61 

0.708 
7.14 

Attachment to Waste Site Reclass ification Form 2010-103 

CALCULATION SHEET 

Date 01/11/11 
Job No. --:...;1c..4.:,,.6-::-55::---

Ecology Software (MTCAStat) Results, 100-H-3 Excavation 

DATA ID Barium 95% UCL Calculation 

84.3 
J1C1M6/ 
J1C1N5 

93.2 J1C1M3 
83.5 J1C1M4 Number of samples Uncensored values 
88.4 J1C1M5 Uncensored 12 Mean 
86.7 J1C1M7 Censored Lognormal mean 
58.8 J1C1M8 Detection limit or POL Std. devn. 
99.9 J1C1M9 Method detection limit Median 
73.6 J1C1N0 TOTAL 12 Min. 
55.2 J1C1N1 Max. 
62.1 J1C1N2 
76.1 J1C1N3 
91 .5 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.917 r-squared is: 0.945 
Recommendations: 
Use lognormal distribution. 
UCL (Land's method) is 88.6 

DATA ID Cadmium 95% UCL Calculation 

0.159 
J1C1M6/ 
J1C1N5 

0.169 J1C1M3 
0.168 J1C1M4 Number of samples Uncensored values 
0.169 J1C1M5 Uncensored 12 Mean 
0.180 J1C1M7 Censored Lognormal mean 
0.130 J1C1M8 Detection limit or POL Std. devn. 
0 .525 J1C1M9 Method detection limit Median 
0 .131 J1C1N0 TOTAL 12 Min. 

0 .0947 J1C1N1 Max. 
0.122 J1C1N2 
0.148 J1C1N3 
0.144 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.71 0 r-squared is: 0.504 
Recommendations: 
Reject BOTH lognormal and normal distributions. 
UCL (based on Z-statistic) is 0.231 

79.4 
79.6 
14.4 
83.9 
55.2 
99.9 

0.178 
0.175 
0.112 
0.154 

0.0947 
0.525 

Cale. No. 0100H-CA-V0148 
Checked T. E. Queen .;jg.-

Rev. No. 0 
Date -0-1 /_1 _1 /,.....11-,--

Sheet No. 9 of 12 

DATA ID Beryllium 95% UCL Calculation 

0.336 
J1 C1M6/ 
J1C1N5 

0.338 J1C1M3 
0 .342 J1C1M4 Number of samples Uncensored values 
0 .360 J1C1M5 Uncensored 12 Mean 0.308 
0.349 J1C1M7 Censored Lognormal mean 0.309 
0 .283 J1C1M8 Detection limit or PQL Std. devn. 0.0536 
0.287 J1C1M9 Method detection limit Median 0.327 
0 .289 J1C1N0 TOTAL 12 Min. 0.167 
0 .167 J1C1N1 Max. 0.360 
0 .275 J1C1N2 
0.318 J1C1N3 
0 .351 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .709 r-squared is: 0.799 
Recommendations: 
Reject BOTH lognormal and normal distributions. 
UCL {based on Z-statistic) is 0.333 

DATA ID Chromium 95% UCL Calculation 

19.8 
J1C1M6/ 
J1C1N5 

12.9 J1C1M3 
20.2 J1C1M4 Number of samples Uncensored values 
20.9 J1C1M5 Uncensored 12 Mean 15.6 
19.9 J1C1M7 Censored Lognormal mean 15.6 
12.7 J1C1M8 Detection limit or POL Std. devn. 3.53 
11 .4 J1C1M9 Method detection limit Median 13.8 
15.6 J1C1N0 TOTAL 12 Min. 11.4 
13.3 J1C1N1 Max. 20.9 
13.1 J1C1N2 
13.9 J1C1N3 
13.6 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .868 r-squared is: 0.843 
Recommendations: 
Reject BOTH lognormal and normal distributions. 
UCL {based on Z-statistic) is 17.3 

Rev. 0 
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Washington Closure Hanford 
Originator I. 8 . Berezovskiy 

Project 100-H Field Remediation 

1 

2 

3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
2 

9 
0 
1 

2 

3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 

5 
6 
7 

9 

2 

2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
34 
3 
3 
3 
38 
3 
40 

41 

Subject 100-H-3 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Cobalt 95% UCL Calculation 

6.15 
J1C1M6/ 
J1C1N5 

6.86 J1C1M3 
6.25 J1C1M4 Number of samples Uncensored values 

6.45 J1C1M5 Uncensored 12 Mean 
6.49 J1C1M7 Censored Lognormal mean 
5.91 J1C1M8 Detection limit or POL Std. devn. 
6.28 J1C1M9 Method detection limit 
5.71 J1C1N0 TOTAL 12 Min. 
4.92 J1C1N1 Max. 
6.21 J1C1N2 
6.40 J1C1N3 
6.92 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.857 r-squared is: 0.891 
Recommendations: 
Reject BOTH lognormal and normal distributions. 
UCL (based on Z-statistic) is 6.47 

DATA ID Manganese 95% UCL Calculation 

276 
J1C1M6/ 
J1C1N5 

325 J1C1M3 
304 J1C1M4 Number of samples Uncensored values 
304 J1C1M5 Uncensored 12 Mean 
310 J1C1M7 Censored Lognormal mean 
283 J1C1M8 Detection limit or PQL Std. devn. 
249 J1C1M9 Method detection limit Median 
271 J1C1N0 TOTAL 12 Min. 
208 J1C1N1 Max. 
276 J1C1N2 
321 J1C1N3 
324 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.863 r-squared is: 0.901 
Recommendations: 
Use normal distribution. 
UCL (based on t-statistic) is 306 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site 

DATA 

13.5 

14.5 
13.8 

6.21 14.3 
6.22 14.8 

0.532 14.1 
6.27 16.2 
4.92 16.3 
6.92 13.2 

14.2 
14.7 
15.0 

DATA 

0.377 

0.404 
0.420 

288 0 .366 
288 0.431 

34.7 0 .367 
294 0.639 
208 0.354 
325 0.317 

0.422 
0.350 
0.425 

Attachment to Waste Site Reclassification Form 20 l 0-103 

CALCULATION SHEET 

Date _.......:0_1..,.11.,,..1=-11,..1'--_ 
Job No. ___ 1_4_65_5 __ 

Ecology Software (MTCAStat) Results 100-H-3 Excavation ' 
ID Copper 95% UCL Calculation 

J1C1M6/ 
J1C1N5 
J1C1M3 
J1C1M4 Number of samples Uncensored values 
J1C1M5 Uncensored 12 Mean 
J1C1M7 Censored Lognormal mean 
J1C1M8 Detection limit or POL Std. devn. 
J1C1M9 Method detection limit Median 
J1C1N0 TOTAL 12 Min. 
J1C1N1 Max. 
J1C1N2 
J1C1N3 
J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.947 r-squared is: 0.934 
Recommendations: 
Use lognormal distribution. 
UCL (Land's method) is 15.1 

ID Molybdenum 95% UCL Calculation 
J1C1M6/ 
J1C1N5 
J1C1M3 
J1C1M4 Number of samples Uncensored values 
J1C1M5 Uncensored 12 Mean 
J1C1M7 Censored Lognormal mean 
J1C1M8 Detection limit or PQL Std . devn. 
J1C1M9 Method detection limit Median 
J1C1N0 TOTAL 12 Min. 
J1C1N1 Max. 
J1C1N2 
J1C1N3 
J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.810 r-squared is: 0 .719 
Recommendations: 
Reject BOTH lognormal and normal distributions. 
UCL (based on Z-statistic) is 0.445 

14.6 
14.6 

0.951 
14.4 
13.2 
16.3 

0.406 
0.406 

0.0817 
0.390 
0.317 
0.639 

Cale. No. 0100H-CA-V0148 

Checked T. E. Queen~ 

Rev. No. 0 
Date 01/11 /1 1 

Sheet No. 10 of 12 

DATA ID Lead 95% UCL Calculation 

9.71 
J1C1M6/ 
J1C1N5 

76.8 J1C1M3 
6.50 J1C1M4 Number of samples Uncensored values 

7.29 J1C1M5 Uncensored 12 Mean 27.8 

12.9 J1C1M7 Censored Lognormal mean 29.2 

68.8 J1C1M8 Detection limit or PQL Std . devn. 26.6 

27.4 J1C1M9 Method detection limit Median 14.7 

25.9 J1C1N0 TOTAL 12 Min. 4.18 

4.18 J1C1N1 Max. 76.8 

13.2 J1C1N2 
64.8 J1C1N3 
16.2 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.953 r-squared is: 0.797 
Recommendations: 
Use lognormal distribution. 
UCL (Land's method) is 67.8 

DATA ID Nickel 95% UCL Calculation 
J1C1M6/ 

16.5 
J1C1N5 

11.8 J1C1M3 
16.3 J1C1M4 Number of samples Uncensored values 

17.7 J1C1M5 Uncensored 12 Mean 13.4 

15.9 J1C1M7 Censored Lognormal mean 13.4 

12.5 J1C1M8 Detection limit or PQL Std. devn. 2.59 

10.5 J1C1M9 Method detection limit Median 12.7 

12.9 J1C1N0 TOTAL 12 Min. 9.67 

9.67 J1C1N1 Max. 17.7 

12.8 J1C1N2 
11.5 J1C1N3 
12.3 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.946 r-squared is: 0.929 
Recommendations: 
Use lognormal distribution. 
UCL (Land's method) is 14.9 

Rev.0 
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11 
12 
13 
14 
15 
16 
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21 
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23 
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38 
39 
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41 

Attachment to Waste Site Reclassification Form 2010-103 

CALCULATION SHEET 
Washington Closure Hanford 
Originator I. B. Berezovskiy 

Project 100-H Field Remediation 
Subject 100-H-3 Waste Site Cleanup Verification 95% UCL Calculations 

Date ____ 0_1 /_1 __ 11 __ 1_1 __ _ 
Job No. ____ 14_6_5_5 ___ _ 

Cale. No. 0100H-CA-V0148 

Checked T. E. Queen '~ 

Ecology Software {MTCAStat) Results 100-H-3 Excavation 
' 

DATA ID Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation 

42.2 
J1C1M6/ 

54 .5 
J1C1M6/ 

J1C1N5 J1C1N5 

52 .3 J1C1M3 43.3 J1C1M3 
43.2 J1C1M4 Number of samples Uncensored values 54.1 J1C1M4 Number of samples Uncensored values 
42.4 J1C1M5 Uncensored 12 Mean 47.1 46.3 J1C1M5 Uncensored 12 Mean 
45.3 J1C1M7 Censored Lognormal mean 47.1 50.5 J1C1M7 Censored Lognormal mean 
46.5 J1C1M8 Detection limit or POL Std. devn. 3.70 42.7 J1C1M8 Detection limit or POL Std. devn. 
49.2 J1C1M9 Method detection limit 47 .3 50.2 J1C1M9 Method detection limit Median 
43.7 J1C1N0 TOTAL 12 Min. 42.2 42 .6 J1C1N0 TOTAL 12 Min. 
48.9 J1C1N1 Max. 52 .3 32.9 J1C1N1 Max. 
51 .7 J1C1N2 38.0 J1C1N2 
48.1 J1C1N3 40.3 J1C1N3 
51 .2 J1C1N4 44.0 J1C1N4 

Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? 
r-squared is: 0.946 r-squared is: 0.947 r-squared is: 0.958 r-squared is: 0 .967 
Recommendations: Recommendations: 
Use lognormal distribution. Use lognormal distribution. 
UCL {Land's method) is 49.1 UCL (Land's method) is 48.8 

DATA ID TPH - motor oil 95% UCL Calculation 

176 
J1C1M6/ 
J1C1N5 

6.26 J1C1M3 
5.45 J1C1M4 Number of samples Uncensored values 
5.10 J1C1M5 Uncensored 12 Mean 31 .7 
31 .2 J1C1M7 Censored Lognormal mean 29.7 
16.5 J1C1M8 Detection limit or PQL Std. devn. 50.5 
83.9 J1C1M9 Method detection limit Median 11.4 
19.1 J1C1NO TOTAL 12 Min. 5.10 
5.29 J1C1 N1 Max. 176 
5.82 J1C1N2 
5.53 J1C1N3 
21.1 J1C1N4 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .846 r-squared is: 0.579 
Recommendations: 
Reject BOTH lognormal and normal distributions. 
UCL {based on Z-statistic) is 55.7 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site 

Rev.0 

Rev. No. O 
Date 01/11/11 

Sheet No. 11 of 12 

45.0 
45.0 
6 .50 
43.7 
32.9 
54.5 
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Attachment to Waste Site Reclassification Form 20 10-103 

CALCULATION SHEET 
Washington Closure Hanford 

Originator I. B. Bere-zovskiy ~ Date 01/ 12/ 11 
Project 100-H Area Confirmatory Sampling Job No. 14655 
Subject I 00-H-3 Waste Site Cleanup Verification 95% UCL Calculations 

100 H 3 D r A I . - - up11cate na1ys1s 
Sampling HEIS Sample Aluminum Arsenic 

Area Number Date mg/k2 Q PQL m2/k2 Q PQL 
SZ-4 JlClM6 9/21/10 9500 20.5 5.79 1.02 

Duplicate of 
J1CIN5 9/21/10 9740 15.7 5.49 0.783 JlC.IMI> 

A I . na1ys1s: 
TDL 5 10 

Both > PQL? Yes (continue) Yes (continue) 
Duplicate Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) 
Analysis RPD 2.5% 

Difference > 2 TDL? Not applicable No - acceptable 

- - up 1cate Analysis 100 H 3 D r 
Sampling HEIS Sample Copper Iron 

Area Number Date mg/kg Q PQL mg/kg Q PQL 
SZ-4 JlClM6 9/21/10 13.4 2.05 19400 20.5 

Duplicate of 
JlCIN5 9/21/10 13.6 1.57 18900 15.7 

JlClM6 
Analysis: 

TDL I 5 
Both > PQL? Yes (continue) Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPO) Yes (calc RPO) 
Analysis RPD 1.5% 2.6% 

Difference> 2 TDL? Not applicable Not applicable 

- up icate Analysis 100-H 3 D I 
Sampling HEIS Sample Silicon Sodium 

Area Number Date ml!lk2 0 POL ml!lk2 0 POL 
SZ-4 JlClM6 9/21/10 263 J 6.14 225 51.2 

Duplicate of 
JlCIN5 9/21/10 267 J 4.70 234 39.2 

JlClM6 
Analvsis: 

TDL 2 50 
Both> PQL? Yes (continue) Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPO) No-Stop (acceptable) 
Analysis RPD 1.5% 

Difference > 2 TDL? Not applicable No - acceptable 
Note: Gray cells md1cate not applicable. 

B = estimated result. Result is less than the RL but greater than the MDL. 

J = estimated result. 

HEIS = Hanford Environmental lnfo11nation System 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site 

Cale. No. 0I00H-CA-V0l48 ---------
Checked ___ T_._E_._Qu_ee_n_jf}..,.,..-J 

Barium Beryllium 

mwk2 Q PQL mg/kg Q PQL 

82.9 0.51 0.336 0.205 

85.6 0.39 0.336 0.157 

2 0.2 

Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

3.2% 

Not applicable No - acceptable 

Lead Magnesium 

mg/kg Q PQL ml!/k2 Q PQL 

10.3 1.02 5670 5.12 

9.12 0.783 5700 3.92 

5 75 
Yes (continue) Yes (coqtinue) 

No-Stop (acceptable) Yes (calc RPO) 
0.5% 

No - acceptable Not applicable 

Vanadium Zinc 
ml!/k2 Q PQL ml!/k2 Q PQL 
41.6 1.02 54.7 3.07 

42.7 0.783 54.3 2.35 

2.5 I 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

2.6% 0.7% 
Not applicable Not applicable 

PQL = practical quantitat1on lumt. 

Q = qualifier. 

RPO = relative percent difference. 

TDL = target detection limit 

Rev. No. 0 
Date 01 / 12/11 

Sheet No. 12 of 12 

Boron 
mg/kg Q PQL 

1.56 B 2.05 

1.60 1.57 

2 

No-Stop (acceptable) 

No - acceptable 

Manganese 

mwk2 Q PQL 

279 1.02 

273 0.783 

5 

Yes (continue) 
Yes (calc RPO) 

2.2% 

Not applicable 

TPH - diesel range 
m2'k2 0 POL 

151 J 3.55 

164 J 3.44 

5 
Yes (continue) 
Yes (calc RPO) 

2.4% 

Not applicable 

Rev.O 

Cadmium Calcium Chromium Cobalt 

ml!/k2 Q PQL ml!/k2 Q PQL mg/kj? Q PQL mwk2 Q PQL 

0.163 B 0.256 6630 J 20.5 19.3 1.02 6.16 3.07 

0.155 B 0.196 6200 J 15.7 20.2 0.783 6.14 2.35 

0.2 100 I 2 

No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) 

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

6.7% 4.6% 

No - acceptable Not applicable Not applicable No - acceptable 

Mercury Molybdenum Nickel Potassium 

mwk2 Q PQL m2/k2 Q PQL m2/k2 Q PQL mg/kg Q PQL 

0.413 0.0290 0.409 B 1.02 16.7 2.56 1380 102 

0.274 0.0282 0.344 B 0.783 16.2 1.96 1370 78.3 

0.2 2 4 400 

Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) 
No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable No - acceptable No - acceptable 

TPH - motor oil 
ml!/k2 0 POL 

171 J 10.6 

180 J 10.3 

5 
Yes (continue) 
Yes (calc RPO) 

2.4% 

Not applicable 

B-14 



Anachmenr 1. 100-H-3 Waste Site Verification S11mplin2 Results (Metals) 
Sample 

HEIS Number Sample Date 
Aluminum Antimony Arsenic 

Location mst/kf Q POL ma/1<2 Q I POL mst/kll Q POL 
SZ-4 JI C' lM6 9/2 1/1 0 9500 20.5 1.02 UJ 1.02 5.79 1.02 

Duplica1e of 
J IC1N5 9/2 1/1 0 9740 I 5.7 0.783 UJ i 0.783 5.49 0.783 

JI C 1M6 
SZ-1 J1 CIM3 9/2 1/10 9580 14.8 0.742 UJ : 0.740 25 .0 0.742 
SZ-2 JlC lM4 9/2 1/10 9950 17.2 0.861 

-·--1-
UJ , 0.86 1 5.18 0.86 1 

SZ-3 JI C' IM5 9/21/ 10 10300 19.2 0.958 UJ I 
0.958 5.47 0.958 I 

SZ-5 JI CI M7 9/21 ! 10 10100 17.8 0.889 UJ ! 0.889 6.27 0.889 
SZ-6 JI C' lMS 9/21! 10 8630 14.7 0.735 UJ i 0.735 19.8 0.735 
SZ-7 Jl C- 1M9 9/2 1/10 6930 13 .9 0.694 UJ ! 0.694 5.58 0.694 
SZ-8 JICINO 9/21/10 8360 15.5 0 774 UI 0.774 8.27 0.774 
SZ-9 JIC' INl 9/21/ 10 6050 13 .4 0.669 UJ 0.669 3.33 0.669 

SZ-10 J IC' lN2 9/21 !1 0 7840 16.4 0.81 8 UJ 0.818 6 52 0.818 
SZ-1 1 JICIN3 9/21!10 9 140 16.8 0.840 UJ 0.840 17.4 0.840 
SZ- 12 J IC1N4 9/21 / 10 10 100 20.3 1.01 UJ : 1.01 6.99 1.0 1 

Equipmc:111 
JIC IN6 9/21 / 10 192 16.7 0 835 UJ 0.835 0.835 u 0.835 

Blank I 
I 

Anachment I. I 00-H-3 Waste Site Verification SampliJl2 Results (Metals) 
Sample 

HEIS Number S11mple D11le Boron 
Location mt/kl! 0 POL 

SZ-4 JIC IM6 9/21/ 10 1.56 B 2.05 
Dupl ica11: of 

J ICIN5 9/21/1 0 1.60 1.57 
JI C IM6 

SZ- 1 JI (' I M3 9/21/10 4.07 1.48 
SZ-2 JI C IM4 9/21 /10 1.60 B 1.72 
SZ-3 JIC IM5 9/21 / 10 1.62 B 1.92 
SZ-5 JI C IM7 9/2 111 0 1.55 B 1.78 
SZ-6 JI C IM8 9/2 1/10 1.27 B 147 
SZ-7 JICIM 9 9/21110 7.14 1.39 
SZ-8 J IC INO 9/21 /10 1.50 B 1.55 
SZ-LJ JICI NI 912 1/10 0.708 8 1.34 

SZ- 10 JI C IN2 9/21 /1 0 1.61 B 1.64 
SZ- 11 J ICI N3 9/2 1/ 10 1.65 B 1.68 
SZ-12 J IC IN4 9/2 1/ 10 4.16 2.03 

Equipm,:nt 
JI C'IN6 9/21110 1.67 u 1.67 

Blank 
Acronyms and no l.:s apply lu all of the rabies m 1111s attachment. 
No1c: : Dal.a qualitfod with 0, C, and/or J arc col15idercd acceplable values. 
B = blank .;ontamina1ion (inorganic conslitueolS) 
HEIS = Han ford l::nvironmeatal ln fo1111atioo Sys1em 
J = es1ima1c: 
L - <lilu1iu11 indi<.:ating physical and chemical interference are present 
M = Sample duplicate precision not met 
PQL ~ pn1clical quamiuuion limit 
Q = 4ualili~r 
R = rejec1c<.I 
SVOA ~ sc:mivulalih: organic analysis 
U - undei.:ct,;d 

Cadmium 
m2'k2 0 POL 
0.163 B 0.256 

0.155 B 0.196 

0.169 B 0.186 
0.168 B 0.215 
0.169 B 0.239 ----·· 
0.180 B 0.222 
0.130 B 0.184 
0.525 0. 173 
0.131 B 0.193 
0.0947 B 0.167 
0.122 B 0.204 
0.148 B 0.210 
0.144 B 0.253 

0.209 u 0.209 

Calcium 
mt/kl! 0 
6630 J 

6200 J 

6640 J 
7140 J 
7440 J 
8020 J 
5430 J 
5690 J 
5060 J 
5020 J 
5350 J 
5260 J 
5630 J 

34.6 UJ 

Anacluncnt 
Originalor 
Cbeckc:d 
Cale. No. 

. --

POL 
20.5 

15.7 

14.8 
17.2 
19.2 
17 .8 
14.7 
13 .9 
15.5 
13 4 
164 
16.8 
20.3 

16.7 

Barium Beryllium 
rust/kl! 0 POL ma/k2 
82.9 0.51 2 0.336 

85 .6 0.392 0.336 

93 .2 0.3 71 0.338 
83 .5 0.43 1 0.342 
88.4 0.479 0.360 
86.7 0.445 0.349 
S8.8 0.367 0.283 
99.9 0.347 0.28 7 
73.6 0.387 0.289 
55.2 0.335 0.167 
62.I 0.409 0.275 
76. 1 0.420 0.3 18 
91.5 0.507 0.35 1 

- ·· 

1.69 0.41 7 0.167 

Chromium 
ml!/kl! 0 

19.3 

20.2 

12.9 
20.2 
20.9 
19.9 
12.7 
11.4 
15.6 
13.3 
13.1 
13.9 
13 .6 

0.835 u 

POL ml!lka 
102 6.16 

0.783 6.14 

0.742 6.86 
0.861 6.25 
0.958 6.45 
0.889 6.49 
0.735 5.9 1 
0.694 6.28 
0.774 5.71 
0.669 4.92 
0.81 8 6.21 
0.840 6.40 
1.01 6.92 

0.835 2.50 

Sheet No. 
Dale 
Date 

Rev. No. 

0 POL 
0.205 

0.157 
. . ·-

0.148 
0.172 
0.192 
0.178 
0.147 

.. ····-··-· -
0. I 39 
0.155 
0.134 · 
0.164 
0.168 
0.203 

u 0. 167 

Coball 
0 POL 

3.07 

2.35 

2.23 
2.58 
2.87 
2.67 
2.20 
2.08 
2.32 
20 1 
245 
2.52 
3.04 

u 2.50 

I of 11 
I/ I I i i I 
1/11 / 11 

0 

0 
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Attachment I. 100-H-3 Wasle Site Verification Sampling Results (Metals) 
Sample 

HEIS Number Sample Date 
Copper Iron Lead Mai nesium Mani,:anese 

Location ml?/k! 0 POL ru2/k2 0 POL ru!!i'kl! 0 POL m!!lk11 0 POL m2.ik! 0 POL 
SZ-4 JICIM6 9/21/10 13.4 2.05 194-00 20.5 10.3 1.02 5670 5.12 279 1.02 

Duplicatt uf 
JICIN5 9/21 / 10 13 .6 1.57 18900 15.7 9. 12 0 .783 5700 3.92 273 0 .783 

JICIM6 I 

SZ-1 JICIM3 9/21 / 10 14.5 1.48 21100 14.8 76.8 0.742 4650 3.71 325 0.742 
SZ-2 JIC1M4 9/21/ 10 13 .8 1.72 19300 17.2 6.5 0 .861 6140 4.31 304 0.861 
SZ-3 JIClMS 9/21/10 14.3 1.92 19300 19.2 7.29 0 .958 6490 4 .79 304 0 .958 
SZ-5 JICIM7 9/21 /10 14.8 1.78 19900 17 .8 12.9 0.889 6190 4.45 310 0.889 

S7.-6 JICIM8 9/21/10 14.1 1.47 18700 14.7 68.8 0.735 4420 3 .67 283 0 .735 
SZ-7 JIC'IM9 9/21 / 10 16.2 1.39 18100 13 .9 27 .4 0 .694 3480 3.47 249 0 .694 
SZ-8 JICINO 9/21/10 16.3 1.55 18400 15.5 25.9 0.774 4630 3.87 271 0 .774 
SZ-9 JICINI 9/21/ 10 13.2 1.34 15800 13.4 4.18 0 .669 4220 3.35 208 0.669 
SZ-10 JICIN2 9/21/ 10 14.2 l.64 19300 16.4 13 .2 0.818 4470 4.09 276 0.818 

·- - w - • ·-··- -- ·- - - ----
SZ-11 JI C INJ 9/21/ IO 14.7 1.68 20000 16.8 64.8 0.840 4590 4 .20 321 0840 
SZ-12 JICIN4 9/21 / 10 15.0 203 21100 20.3 16.2 1.01 4630 5.07 324 IOI 

Equipmtnl 
JI C IN6 9/21 / 10 1.67 u 1.67 248 16.7 0.398 B 0.835 20.3 4.17 4 .36 0 .835 

Blank 

Attachment I. 100-H-J Waste Site Verification Samplin2 Resulu (Metals) 
Sample 

HEIS Number Sample Date 
Mercurv Molybdenum Nickel Potassium Selenium 

Location 1111!/kl! 0 POL m!!lk2 0 POL ruuikP 0 POL m21'k2 0 POL mvlu! 0 POL 
SZ-4 JICIM6 9/21 / 10 0.413 0.0290 0.409 B 1.02 16.7 ; 2.56 1380 102 0.307 u 0.307 

Duplicati: of . 
JIC'IN5 9/21/10 0.274 0.0282 0.344 B 0.783 16.2 1.96 1370 78.3 0.235 u 0.235 

J IC'I Mo 
SZ-1 JICIMJ 9/21 / 10 0.0275 u 0.0275 0.404 B 0.742 11.8 1.86 1550 74 .2 0.223 u 0.223 
SZ-2 J IC'I M4 9/21/10 0.0301 u 0.0301 0.420 B 0.861 16.3 2.15 1920 86.1 0.258 u 0.258 
SZ-3 JlCIM5 9/21/10 0 .0232 B 00271 0.366 B 0 .958 17.7 ! 2.39 1540 95 .8 0.287 u 0.287 

··- ·--· 
SZ-5 JI C' 1 M7 9/21 / 10 0.0282 u 0.0282 0.431 8 0 .889 15 .9 2.22 1440 88 .9 0.267 u 0.267 

S7Ai JIC'lM8 9/21/10 0.0251 u 0.02S1 0.367 B 0 .735 12 .5 1.84 1230 73 .5 0.220 u 0.220 

SZ-7 JI C IM9 9/21/10 0 .0282 u 0.0282 0.639 B 0.694 10.S 1.73 1140 69 .4 0.208 u 0.208 
SZ-8 JlCINO 9/21 / 10 0.243 00279 0.354 8 0.774 12 9 1.93 1170 77.4 0.232 u 0.232 

SZ-9 JIClNl 9/21/10 0.0273 u 0.0273 0.317 B 0.669 9.67 1.67 1090 66.9 0.201 u 0.201 

SZ-10 J IC INZ 9/21110 0.0273 u 0.0273 0.422 B 0.818 12.8 204 1080 81.8 0.24S u 0.245 
···- -·-·-·- -· 

SZ-11 JIC'IN3 9/21/10 0.0272 u 0.0272 0.350 B 0.840 115 2 JO 1410 84.0 0.252 u 0.252 

SZ-12 JI Cl N4 9/21/10 0.0138 B 0.0256 0.425 B 1.01 12.3 2.53 1810 LOI 0.304 u 0.304 

Equipment 
JI(' I N6 9/21/10 0.0231 u 0.0231 0.835 u 0.835 2.09 u 2.09 42 .2 B 83 .5 0.296 0.250 

Blank 
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Attachment l. 100-H-3 Waste Site Verification Samoling Results (Metals) 
Sample 

HEIS Number Sample Date Silicon Silver Sodium Vanadium Zinc 
Location mw~ 0 POL me/kl! 0 POL m2/k2 0 POL mlZ/1<2 0 POL ffil'/lw 0 POL 

SZ-4 JICIM6 9/21 / 10 263 J 6.14 1.02 u 1.02 225 51.2 41.6 1.02 54.7 3 07 
Duplicate nf 

JIC'IN5 9/21/10 267 J 4.70 0.783 u 0.783 234 39.2 42 .7 0.783 54.3 235 
JICIMb 

SZ-1 J ICIM3 9/21 / 10 182 J 4.45 0.742 u 0.742 245 37.1 52.3 0.742 43.3 2.23 
·--·-

SZ-2 J IC'IM4 9/21 / 10 247 J 5.17 0.861 u 0.861 317 43 .1 43 .2 0.861 54 .1 2.58 
··-··- . 

SZ-3 JICIM5 9/21/ 10 221 J 5.75 0.958 u 0.958 254 47.9 42.4 0.958 46.3 2.87 
SZ-5 J IC'IM7 9/21 / 10 208 J 5.34 0.889 u 0.889 253 44.5 45 .3 0.889 50.5 2.67 
SZ-6 JICIM8 9/21 /10 197 J 4.41 0.735 u 0.735 257 36.7 46.5 0.735 42 .7 2.20 
SZ-7 JIC'lM9 9/21 / 10 156 J 4.16 0.694 u 0.694 282 34.7 49 .2 0.694 S0.2 208 
SZ-8 JICIN0 9/21 / 10 182 J 4.64 0.774 u 0.774 285 38.7 43 .7 0.774 42 .6 2.32 
SZ-9 JICINI 9/21 / 10 165 J 4.02 0.669 u 0.669 172 33 .5 48 .9 0.669 32.9 2.01 

SZ-10 JI(' IN:! 9/21/10 194 J 4.91 0.818 u 0.818 232 40.9 51.7 0.818 38.0 2.45 
SZ-11 JICIN3 9/21/ 10 252 J 5.04 0.840 u 0.840 228 42.0 48.1 0.840 40.3 2.52 
SZ-12 JICIN4 9/21/10 249 J 6.08 1.01 u l.01 258 50.7 51.2 1.01 44 .0 3.04 .. , 

Equipment 
JIC'IN6 9/21/10 195 J 5.01 0.835 u 0.835 41.7 u 41.7 0.298 B 0.835 1.09 B 2.50 

Blank 
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tt'l 
I ...... 

00 

Sample Location 

SZ-4 
Duplicate of JI CI M6 

SZ-1 
SZ-2 
SZ-3 
SZ-5 
SZ-6 
SZ-7 
SZ-8 
SZ-9 

SZ-10 
SZ-11 
SZ-12 

Eauipment Blank 

b Attac ment I. I - -00 H 3 W aste ite er 1ca on S V lfi ti S arupJ 1g esu ts lln R 1 (M eu s) 
HEIS Sample TPH - Diesel Ran2c TPH - motor oil (h'2h bolling) 

Number Date 
JICIM6 9/21/10 
JlCJNS 9/21/10 
JICJM3 9/21/IO 
JICJM4 9/21/10 
JIC1M5 9/21/10 
JICJM7 9/21/10 
JICIM8 9/21/10 
JIC1M9 9/21/10 
JICINO 9/21/10 
JICINJ 9/21/10 
JICIN2 9/21/IO 
JICIN3 9/21/10 
J1C1N4 9/21/10 
JlCIN6 9/21/10 

me/"2 Q 
151 J 
164 J 
3.49 UJ 
3.62 UJ ·-- -- ·-· ···• · ·· ---- ··· 
3.4l UJ 
3.54 UJ 
3.50 UJ 
3.64 UJ - ------·-
3.51 UJ 
3.27 UJ 
3.52 UJ 
3.51 UJ 
3.49 lJJ 

" 

Attachment 
Originator 
Checked 
Cale. No. 

·· • · · -

--

PQL m~ Q 
3.55 171 J 

3.44 180 J 
3.49 6.26 J 
3.62 10.9 UJ . . .. --- -----· ·- . - -··----~-- - -- --·· ···- ·-- ····-
3.41 10 .2 UJ 
3.54 31.2 J 
3.50 16.S J 
3.64 83.9 J 

- ---- ····--· ~ ----- ·- .. ·---- -- -------
3.51 
3.27 
3.52 
3.51 
3.49 

19.1 
5.29 
5.82 
5.53 
21.1 .. 

1. B. Berczovskiy 
T. E. Queen 

0IOOH-CA-VOJ48 

J 
J 
J 
J 
J 

PQL 
10.6 
10.3 
10.5 
10.9 

-· - ·-----------
10.2 
10.6 
10.5 
10.9 ·----------··--·· 
10.5 
9.81 
10.6 
10.5 
10.5 

Sheet No. 

Date 
Date 

Rev. No. 
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• 
C UU§l ilucnt Cla.ss 

Aroclor- IO 16 PCB 
Arudor- 12, I PCB 
Aroclor-1232 PCB 
Aroclor-1242 PCB 
Aroclor-1248 PCB 
Arodor-1254 PCB 
t\roclor-1260 PCB 

Cunsrltuenr Class 

An,clor-1016 PCB 
Arodor- 1n 1 PCB 
Arod.:,r-1 :?32 PCB 
Aroclor- 1:?42 PCB 
Aroclor- l :?48 PCB 
Arodor-1:?54 PCB 
Aroclor-1260 l'CB 

Attacnmeo1 1. 11111--tt -J w:u1e ~lie v ermcauon ~am1 

SZ-4, JIC1M6 -
D11ppUca1e of JIClMCi, 

SZ-1, JICIMJ • 
JlCINS • Sampled OD 

Sampled on 9/21/10 Sampled on 9/2 1/10 
9/2 1/10 

uolko 0 POL uoll<o 0 I POL uull<a 0 POL 
14.2 UJ 14.2 14.2 UJ ! 14.2 14.0 UJ 14.0 
14.2 UJ 142 14.2 UJ : 14.2 14.0 UJ 14.0 
14.2 UJ , 14.2 14.2 UJ I 14.2 14.0 UJ 14.0 
14.2 UJ 14.2 14.2 UJ ! 14.2 14.0 UJ 14.0 
14.2 UJ I 14.2 14.2 UJ : 14.2 14.0 UJ 14.0 
14.2 UJ 14.2 14.2 UJ I 14.2 14.0 UJ 14.0 
14.2 UJ 1 14.2 14.2 UJ ! 14.2 14.0 UJ 14.0 

SZ-7, JICIMll- S2rll, JIClN0 · SZ-ll,JlCI NI · 
Samoltd OD 9121/10 Samnled OD 9/21/10 Sdmnlcd OD 9/ll /10 
ut/112 0 POL u•IL" 0 POL uail<o l 0 POL 
14.4 UJ 14 4 13 .9 UJ 13.9 13.6 I UJ 13.6 
14.4 UJ 14.4 13.9 UJ l 3.9 13 .6 1 UJ 13.6 -
14.4 UJ I U 13.9 LJJ 13.9 13.6 ! UJ 13.6 
14.4 UJ 14.4 13.9 UJ 13.9 13.6 ! UJ 13.6 
14.4 UJ 14.4 13.9 UJ 13.9 13.6 I lJJ 13.6 
7.56 J 14.4 7.32 J 13.9 13 .6 I UJ 13.6 
13.2 J 14.4 14 ..1 J 13.9 13.6 I UJ 13.6 

IID2 KHUlts 1ur11.ao1C5J 

SZ-2, JIC1M4 - SZ-3, JIC IMS • SZ.-5, JICIM7 • 
Sampled oo 9/21/10 Sampled oa 9/21110 Sampled on 9/2 1110 

uo/Lo 0 POL uo!Lu 0 POL u o/L., I 0 POL 
14.6 UJ 14.6 13 7 UJ 13.i 14.2 ! UJ 14.2 
14.6 UJ 14.6 13 . 7 UJ 13 .i 14.2 ! UJ 14.2 
14.6 UJ 14.6 13.7 UJ 13.i 14 .2 ' UJ 14.2 
14.6 UJ 14.6 13 7 UJ 13.7 14.2 '. UJ 14.2 
14.6 l/J 14.6 13.7 UJ 13.7 14.2 ; UJ 14.2 
14.6 UJ 14.6 137 UJ 13 .7 14.2 UJ 14.2 
14.6 UJ 14.6 13.7 UJ , 13.7 14.2 UJ 14.2 

SZ-10, JIClNl · SZ-11 , JJCINJ · SZ-12, JICI N4 -
Samolcd OD 9/l l /l 0 Sam0led OD 9/l l/10 Saro0led OD ll/l l/ lCJ 
u o/ko n POL ul!/kl! 0 PO L. ullllu! 0 POL 
13.6 UJ 13.6 14.0 UJ 14.0 13 .9 _l UJ 13.9 
13.6 UJ 13.6 14.0 UJ 14 0 13.9 I UJ 13.9 
13.6 UJ 13 .6 14.0 UJ 14.0 13.9 I UJ 13.9 
13.6 UJ 13.6 14.0 UJ 14.0 13.9 ,-- UJ 13.9 
13.6 UJ 13.6 14.0 UJ 14.0 13 .9 UJ 13.9 
7.96 J 13 .6 14.0 UJ 14.0 4.16 J 13.9 
B2 J 13 .6 14.0 UJ 14.0 8.10 J 13.9 
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SZ-9, JICl!\18 -
Sampled on 9/21/09 

ul!/kil. 0 POL 
14.0 lJJ 14 .0 
14.0 LlJ 14 0 
14.0 l,;J 14.0 
14.0 L'J 14.0 
14.0 UJ 14.0 
14.0 lJJ 14.0 
14.0 UJ 14.0 
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Conslilutnt Class 

Aldnn PEST 
Aloha-BHC PEST 

aloha-Chlordane PEST 
B~lil-BHC PEST 
0¢1ta- BHC PEST 

Dk h lorodi p hcnyldic h loro.:thane PEST 
Dichlorodiphanvld ichloroethvlene PEST 
Dichlorodiohenvltriehloroelhane PEST 

Diddrin PEST 
Endosulfa n I PEST 
Endosu lfan II PEST 

Endosulfan sulfate PEST 
Endtin PEST 

Endrin alddt~d< PEST 
Endrin ketone PEST 

Gamma-ElHC' (Lmdane) PEST 
1!~111111~-Chlordan, PEST 

H<ptachlor PEST 
Hepcaehlor eoo,ide PEST 

M<lhox ,·chlor PEST 
Toxaphene PEST 

Conslltut111 Ciu s 

Ald rin PEST 
Aloha- BHC PEST 

aloha-Chlordane PEST 
Bclil-DHC' PEST 
Delta-BHC PEST 

Dichlorndiohenyldich loroethane PEST 
Dichlorodiohenvldichlonxlhvlen• PEST 
Oic hlorodiohenvltrichloro.:lltanc PEST 

Dieldnn PEST 
Endusul fan I PEST 
Endosulfan II PEST 

Endosulfan sul fa te PEST 
Endri n PEST 

Endrin aldehvde PEST 
Endrin ketone PEST 

Garnma-RHC' (Lindane) PEST 
11amma-C'hlordanc PEST 

Heptachlor PEST 
I lcolachlor eoo.,ide PEST 

Methoxwhlor PEST 
To~aphc 11c PEST 

11.11acnmen1 1. 11111-11-J waste :,nc venncanon :,am 
SL4, JICIM6 - Duppllcale of JICIM6, SZ-1 , JICIM3 -

Sampled on 9/21 /I 0 JICINS - Samoled on Samnled on 9/2 1/10 
ul!/ke 0 POL uu/lu, 0 POL ~ 0 POL 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1. 41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.4 1 UD 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.41 
1.42 UD 1.42 1.42 UD - _J ,:42 1.4 1 UD 1.4 1 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.4 1 
1.42 UD 1.42 1.42 UD 1.42 1.4 1 __ ,UD _ 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 lJ D 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1. 41 
1.42 UD 1.42 1.42 UD 1.42 1.4 1 UD 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.41 
1.42 UD 1. 42 1.42 UD 1.42 1.41 UD l .4 1 
1.42 UD I .42 1.42 UD 1.42 1.41 UD 1.41 
1.42 ..J:!P. .. ' 1.42 1.42 UD 1.42 1.41 VD 1.41 -·-· - - -
1.42 UD 1.42 1.42 V D 1.42 1.41 UD 1.41 
1.42 UD 1.42 1.42 UD 1.42 1.41 UD 1.4 1 

" -
21.3 llDJ 21.J 21.3 UDJ 21.3 21.1 UDJ 21. 1 

SL-7, JICJM9 - SZ-8, JICINO- SZ..9, JICINI · 
Sampled un 9/21110 S.011,1lcd OD 9/2 1/10 Saaiplcd oD 9/2 1/10 

ul?/lu! 0 POL ue/ki> 0 POL ua/1,• 0 POL 
1.45 uo 1.45 1.39 UD 1.39 1.l7 UD 1.37 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 UD 1.3 9 1.37 UD 1.37 
2.53 JD 2.53 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.3 7 
1.45 uo 1.45 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.37 

1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 UD 1.39 4.92 JD 4.92 
1.45 UD 1.45 1.39 UD 1.3 9 1.37 UD 1.37 

., __ 1.45 - · __ \:!!?_ _ l_.4 S ___ 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 uo 1.39 1.37 UD 1.3 7 
1.45 UD l.4S 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.3 7 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.37 
1.45 UD 1.45 1.39 uo 1.39 1.37 UD 1.3 7 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.3 7 
1.45 UD 1.45 1.39 UD 1.39 1.37 UD 1.37 
21.7 UDJ 21.7 20.9 UDJ 20.9 20.5 UDJ 20.S 

oune K~ um 1urean1cs1 

SZ-l, JICIM4 · SZ-3, JICIMS · SZ-5, JIC IM7 • 
s~moled on 9/21/10 Sampled on 9/21/10 Sampled on 9/21/1 0 
uo/l,u 0 POL u o/ke 0 I POL ue/ki, 0 POL 
1.46 LID 1.46 1.37 UD I 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.3 7 UD ! I.J7 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD ; 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD , 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.3 7 UD • 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD ! 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD : 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD ! 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD ' 1.37 1.78 JD 1.78 
1.46 UD 1.46 1.37 UD I 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD 1 1.37 1.42 UOJ 1.42 
1.46 UD 1.46 1.37 UD : 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 VD ; 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD ; 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD , 1.37 1.42 UOJ 1.42 
1.46 UD 1.46 1.37 L'D : 1.37 1.42 UDJ 1.42 
1.46 UD I .46 1.37 UD · 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.3 7 UD 1.37 1 42 UDJ 1.42 
1.46 UD 1.46 1.37 UD · 1.37 1.42 UDJ 1.42 
1.46 UD 1.46 1.37 UD ; 1.37 1.42 UDJ 1.42 
21.9 UDJ 21.9 20.6 UDJ ; 20.6 21.3 UDJ 21.3 

SZ...10, JlC1N2- SZ-1 I , JlC INJ - SZ-12, JICIN4 • 
Sampled OD 9121 /10 Sampled OD 912111 0 Sampled 011 9/2 1/10 

u-;;-il<-;; 0 POL uglkl> Q POL ul!l'kl! 0 POL 
1.36 UD 1.36 1.40 UD : 1.40 1.40 VD 1.40 
1.36 UD 1.36 1.40 UD : 1.40 1.40 UD 1.40 
1.36 UD 1.36 1.40 UD ; 1.40 1.40 UD 1.40 
1.3 6 UD 1.3 6 1.40 UD · 1.40 1.40 UD 1.40 
l 36 UD 1.36 1.40 UD : 1.40 1.40 UD 1.40 
1.36 UD 1.36 1.40 UD ' 1.40 1.40 UD 1.40 
1.36 UD 1.36 1.40 UD ! 1.40 1.40 UD 1.40 
1.36 UD 1.36 1.40 UD , 1.40 1.40 UD .L!Q_ 
1.3 6 UD 1.36 1.40 UD : 1.40 1.40 UD 1.40 
1.3 6 UD 1.36 1.40 UD ' 1.40 l .40 UD 1.40 
1.36 UD 1.3 6 1.40 UD ; 1.40 1.40 UD I 40 
1.36 UD 1.36 1.40 UD ! 1.40 1.40 UD 1.40 
1.36 UD 1.36 1.40 UD I 1.40 1.40 V D 1.40 -
1.36 lID 1.36 1.40 UD ! 1.40 1.40 UD 1.40 
1.36 UD 1.36 1.40 UD 1 1.40 1.40 UD 1.40 .. 
1.36 UD 136 1.40 UD : 1.40 1.40 UD 1.40 
1.36 UD 1.36 __ !.:~ f-1.,!!?_ 1.40 1.40 UD 1.40 

1.36 UD 1.3 6 1.40 !JD 1.40 1.40 UD . 1.40 
1.36 UD u o 1.40 UD 1.40 1.40 UD 1.40 

- f------- . , 

1.36 UD I 36 1.40 UD · 1.40 1.40 UD 1.40 
20.4 UDJ 20.4 21.0 UDJ I 21.0 21.0 UDJ 21.0 
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SZ-6, JICI M8 • 
Samnled on 9/2 1109 
u n/1,o 0 POL 
1.40 UD 1.40 
1.40 UD 1.40 
1.40 UD 1.40 
1.40 uq _ _ ,t '!Q_ 
1.40 IJD 1.40 
1.40 UD 1.40 

" 
1.40 UD 1.40 

__ l:40 uo 1.40 
1.40 !JD 1.40 
1.40 I UD 1.40 
1.40 , un 1.40 
1.40 UD 1.40 -
1.40 ! LID 1.40 
1.40 UD 1.40 
1.40 UD 1.40 
1.40 'UD 1.40 
1.40 UD 1.40 
1.40 UD 1.40 
1.40 UD 1.40 
1.40 I UD 1.40 
21.0 VDJ 21.0 
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Cun~titutnt Cla.u 

1.2 .4-Tndtlorob~IIZCn( SVOA 
1.2-Dichlorobcnz•n• SVOA 
1.3-Dichlorobcnzcne SVOA 
I .4-Dichlorobe11Ztne SVOA 

2.4 .5-Trichloroohenol SVOA 
2 A, 6-T ric hloroolk!1l0l SVOA 

2.4-Dichloroohenol SVOA 
2,4-Dimclhvlphenol SVOA 
2,4-Dinitrophenol SVOA 
2.-1-Dinitrotolucne SVOA 
2.6-Pi11itrotolue11• SVOA 

2-Chloro11anhtha le11c SVOA 
2-Chloroo h•nol SVOA 

2-Mcll1YhlllDh1halc11e SVOA 
2-Meihvlohenol <cresol. o-) SVOA 

2-Ni iroanilin< SVOA 
2-Nitroohenol SVOA 

3, V-OichlMobenzidine SVOA 
3+4 Me1hvlohcnol (crcsul, m+p) SVOA 

l -Nilruanilinc SVOA 
4.b-Dinilro-2-mc1hvlohcnol SVOA 
-l-Brunioohenvloheuvl <thcr SVOA 

4-Chloro-3-methvlohcnol SVOA 
4-Chloroanilin• SVOA 

4-Chlorouhen vluhcnvl ether SVOA 
4-Ni1roanili11• SVOA 
4-Niiroohcnol SVOA 
Acenaphlhene SVOA 

A,ena1>hllwle11e SVOA 
Anthracone SVOA 

Bc1uo(ala111.hrncc1 1e SVOA 

Atta1cbmeot I. 100-H-J Waste Site Verillcatioo Samllln~ Res ults IUrnanlcsJ 
SZA, JICIM6 - DuppUtale or JICI M(i, SZ-1, JICIM3 - SZ-l, JICI M4 -

Samolcd oo 9121110 JICI NS· Samoltd oo Samoled on 9/ll/l 0 Samolcd on 9121/10 
ut/lqz 0 POL U"/1," 0 POL u"1lu, 0 POL uiub -6 POL 
350 u 350 347 U ! 347 332 u 332 360 u 360 
350 u 350 347 u ' 347 332 u 332 360 u 360 
350 u 350 347 u : 347 332 u 332 360 u 360 

·- 350 _ _ -ld ... 350 347 u : 347 332 u 332 360 u 360 
350 u 350 347 u 347 332 u 332 360 u I 360 
350 UJ 350 347 UJ ! 347 332 UJ 332 360 UJ 360 .. 
350 u 350 347 u 347 332 u 332 360 u l 360 
350 U1 350 347 UJ ' 347 332 UJ 332 360 UJ ! 360 
1750 UJ 1750 1730 UJ I 1730 1660 UJ 1660 1800 UJ i IROO 
350 u 350 347 u , 347 332 u 332 360 u 1 360 
350 u 350 347 u I 347 332 u 332 360 u I 360 
350 u 350 347 u I 347 332 u 332 360 u i 360 
350 u 350 347 u 347 332 u 332 360 u I 360 
350 u 350 347 U ! 347 332 u 332 360 u , 360 

350 u 350 ---1i2 _ _ .!L __ 347 332 u 332 360 u i 360 
1750 u mo 1730 u 1730 1660 u 1660 1800 u r 1800 
350 u 350 347 u 347 332 u 332 . _J~Q.. u ! 360 -
700 u 700 693 u 693 663 u 663 721 u : 721 
350 u 350 347 u 347 332 u 332 360_ u i 360 
1750 u 1750 1730 u 1730 1660 LI 1660 1800 u : 1800 
350 UJ 350 347 UJ 347 33:! UJ 332 360 UJ 1 360 
350 u 350 347 u 347 332 u 332 360 u 160 
JSO u )50 347 u 347 332 u 332 360 u ' 360 
350 UJ 350 347 UJ 347 332 UJ 332 360 UJ 360 
350 u 350 347 u 347 332 u 332 360 u 360 
1750 u 1750 1730 u 1730 1660 u 1660 1800 u 1800 
1750 UJ mo 1730 UJ 1730 1660 UJ 1660 1800 UJ 1800 
350 u 350 347 u 347 332 u 332 360 u 360 
350 u 350 347 u 347 332 u 332 360 u 360 
350 _!I __ --~!!.. 347 u 347 332 u 332 360 u 3b0 
350 u 350 347 u 347 332 u 332 360 lJ 360 

SZ-3, JICI M5 . SZ-5, JI CI M7 • SZ-6, JlCIM8 · 
Samolcd oo 9/2 1/10 Samoled on 9/2 lilO Samolcd on 9i2 l/09 

Ull/kll 0 POL ul!!b Q POL uo/lca 0 l'OL 

345 u 345 347 u 347 349 u 349 
345 u 345 347 ' u 347 349 u H9 
345 u 345 347 ' u 347 349 u 349 
345 u 345 347 u 347 349 u 349 
345 u 345 347 : u 347 349 u 349 
345 UJ 345 347 I UJ 347 349 UJ 349 

345 u 345 347 : u 347 349 u )49 

345 UJ 345 347 UJ 347 H9 UJ 349 

1730 UJ 1730 1740 : UJ 1740 1740 UJ 1740 

345 u 345 347 i u 347 349 u 349 

345 u 345 347 ' u 347 349 u 349 

345 u 345 3,17 ! u 347 349 u 349 .. ··-· 
345 u 345 347 u 347 349 u 349 
345 u 345 347 u 347 349 u 349 

345 u 345 347 u 347 349 u 349 
1730 u 1730 1740 u 1740 1740 u 1740 

345 u 345 347 u 347 349 u 349 

691 u 691 695 u 695 697 U I 097 

345 u 345 347 u 347 349 u 349 

1730 u 1730 1740 u 1740 1740 u 1740 

345 VJ 345 347 UJ 347 349 ' UJ 349 -· 
345 lJ 345 347 u 347 349 u )49 

345 u ~-~I .. 347 u 347 349 : u 349 

345 UJ 345 347 UJ 347 349 i UJ . 349 

345 u 345 347 u 347 349 ' u 349 

1730 u 1730 1740 u 1740 1740 u 1740 
1730 UJ 1730 1740 UJ 1740 1740 UJ 1740 
345 u 34S 347 u 347 WI l/ 349 

345 u 345 347 u 347 349 ; u 3-~-
345 u 345 347 u 34i 349 ! lJ 349 

345 u 345 347 u 347 349 i u 349 
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Const11uent Cius 

Benzo(b)fluoranthene SVOA 
Renz,\/ "hi)pcrvlene SVOA 

Benzo(k)fluoranthene SVOA 
81s(]-chloro-l-mcthvlethvllether SVOA 

Bisi2-Chloroclhoxv)mcthanc SVOA 
Bis!2-diloroetJwll clher SVOA 

13is(:?-cth,·lhexvll ohthalatc SVOA 
Butvlbcnzvlohlhalatc SVOA 

C.irba.zolc SVOA 
Chrv£ene SVOA 

Dibe1ula.hlanll11·ace11e SVOA 
Dibenzofurdn SVOA 

Die1hyl ohlhalate SVOA 
Dim<thvl ohthalate SVOA 
Di-n-burvlohthalat< SVOA 
Di-11-octvlohthalate SVOA 

Fluoranthene SVOA 
Fluurene SVOA 

fkxachlorobenune SVOA 
I lcxachlorobutadicne SVOA 

Hcxachlorocvcloocntadiene SVOA 
H«achloroerhane SVOA 

lndeno( 1,2.3-cd}ovrene SVOA 
l>ouhoroue SVOA 

Naphthalen.: SVOA 
Ni Lrobeul"lt SVOA 

N-Nitn.>so -di-n-dioroovlamine SVOA 
N-Nitrosodiohenvlamine SVOA 

Pentachloroohon.:il SVOA 
Phcn~nthrene SVOA 

Phenol SVOA 
Pyrene SVOA 

Attachmen1 I. 100-H-3 Wasie Sile Verification Sam, liov Results IOrv;micsl 
Sl-4, JICIM6- Duppllcatc of JICIM6, SZ.1, JICIM3 - SZ.2, JICIM4- SZ.3, JICIMS - SZ-5, JICIM7 • 

SamDled OD \1/21/111 JICINS · SamJled OD Samnled on 9/21/l(J Samoled OD 9/21110 Sampled 0119/21/10 Sampled OD 9/11/10 
ul!/ki! 0 POL uolko 0 POL uo/1,a -0 -POL u"""1 0 POL uolko 0 POL u2/lu! 0 POL 
350 u 350 347 u 347 332 u 332 360 u 360 345 U ; 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 U : 345 347 u 347 

350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u . 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u . 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u ' 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u . 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 lJ 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u ! 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 U I 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 ll 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u 347 . 
350 lJ 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u )47 
350 u 350 347 u 347 332 u 332 -1.§.0 __ -· u 360 345 u 345 347 u 347 
350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 72.3 J 72.3 
350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u 347 

350 u 350 347 u 347 332 ll 332 360 ll 360 345 u 345 347 u 347 

350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u 347 

350 UJ 350 347 UJ 347 332 UJ 332 360 llJ 360 345 UJ 345 347 UJ 347 

350 UJ 350 347 UJ 347 332 UJ 332 360 UJ 360 345 UJ 345 347 UJ 347 .. 
350 u 350 347 u 347 332 T u 332 360 u 360 345 u 345 347 u 347 

350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 ___ IL _ 347 

350 u 350 347 u 347 332 I u 332 360 u 360 345 u 345 347 u 347 

350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u 347 

350 u 350 347 ___ ... u 341 332 ' u 332 360 u 360 345 u 345 347 u 347 - -
350 u 350 347 u 347 332 u 332 360 u 360 345 u 345 347 u 347 

1750 UJ 1750 1730 UJ 1730 1660 : UJ lb60 1800 UJ 1800 1730 UJ 1730 1740 UJ 1740 

350 u 350 347 lJ 347 -··3321 u 332 360 u 360 345 u 345 347 u 347 

350 u 350 347 u 347 332 I u 332 360 u 360 345 u 345 347 u 347 

350 u 350 347 u 347 332 T u 332 360 
... 

ll 360 34S u 345 · 71.4 J 347 
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SZ-b, JICIM8-

Sampled on 9,'l l/09 
Ull/kll 0 POL 
349 u 349 
349 u 349 
349 u }~. 
349 u 349 
349 u _34L 
349 u 349 
349 u 349 
H9 u 349 
349 (1-__ .!4-'L 
349 lJ H9 
349 u 349 
349 u 349 
349 u 349 
349 ll 349 
349 u 349 
349 LI 349 
349 u 349 
349 LI 349 
349 u 349 
349 u 349 
349 UJ 349 
349 UJ 349 
349 u 349 
349 u 349 
349 u 349 
349 u 349 
349 u 349 
349 u 349 

. ····--
li40 UJ 1740 
349 u 349 .. 
349 u H9 
349 u 349 
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Cons1ituen1 Class 

1.2.4-Trichlorobenzenc SVOA 
1.2-Dichlorob~nzene SVOA 
I .3-Di~hlorobenzcne SVOA 
1.4-Dichlorobcnzcnc SVOA 
2 .4 .5-T richloru11henol SVOA 
2 4.6-Tri.:hloroohcnol SVOA 
2.4-Di.: hlorooh,mol SVOA 
2.4-Dim.:thvloh.:nol SVOA 
2,4-Oinitroph~nol SVOA 
2.4-Dinitrotolucnc SVOA 
2.6-Oinitrotoluene SVOA 

2-Chloro11aol11hal~11c SVOA 
2-Chloroohcnol SVOA 

2-Methvlrumhlhalcnc SVOA 
1-Mc:Lhvloh.:nol (creso l. o-) SVOA 

1-Niiroaniline SVOA 
2-Ni1ro1>hcnol SVOA 

3 _3 '- Dichlorobenzid ine SVOA 
) T4 Mclhvlohcnol r~resol. m+o) SVOA 

3-Nilroanilin( SVOA 
4,6-Dini1ro-2-mc1hvlohcnol SVOA 
4-Bromoohenvlohenvl ether SVOA 

4-Chloro-3-mc llwli,hcnol SVOA 
4-Chloroanilinc SVOA 

4-Chlorophcuylphcnvl e1her SVOA 
-1 -Nitroaniline SVOA 
4-Nitronhcn,il SVOA 
Acenaohlhenc SVOA 

Acenaphlhvknc SVOA 
Anthraccnc SVOA 

Benzo(a)anihracene SVOA 
Bcnzola lowrenc SVOA 

·-
SZ-7, J1 CIM9- SZ.8, JICINO · 

Samoled on 9/21/10 Samnled OD 9/21/10 
u""'"1 0 POL u2lkl! 0 POL 
36 1 u 361 341 u 341 
361 _ _!L_ 361 34 1 u 341 ·-
361 u 361 34 1 u 341 
361 u 361 34 1 u 341 -- -
36 1 u 361 34 1 UJ 341 
361 UJ 361 34 1 UJ 341 
36 1 u 36 1 341 UJ 341 
361 UJ 361 341 UJ 341 
18 10 UJ 1810 1710 UJ 1710 
361 u 361 341 u 341 
36 1 u 361 34 1 u 341 
36 1 u 361 341 u 341 
36 1 u 361 341 u 341 
361 u 361 34 1 u 341 

__ 36 1 ·-· __Q_ 361 34 1 u 341 
18 10 u 1810 1710 u 1710 
36 1 u 361 34 1 u 34 1 
723 ll 723 682 lJ 682 
361 u 361 34 1 u 34 1 .. 
18 10 u 1810 1710 ll 1710 
36 1 UJ 361 34 1 UJ 341 
36 1 u 3bl 341 UJ 341 
361 u 361 34 1 u 341 
361 UJ 361 341 UJ 341 
361 u 361 341 UJ 341 
1810 u 1810 1710 u 1710 ·-
1810 UJ 18 10 1710 UJ 17 10 

__ 1~- -___ JL.. 361 34 1 u 341 
361 u 361 341 u 341 
361 u 361 34 1 u 341 
69.6 J 361 34 1 IJ 341 
70.8 J 361 34 1 u 341 

SZ.9, JICINI · 
Samnltd OD 9/2 1/1 0 
u o/lco -6 POL 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 UJ 334 
334 u 3)4 
334 UJ 334 
1670 UJ 1670 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
1670 u 1670 
334 u 334 
668 u 668 
334 u 3)4 
1670 u 1670 
334 UJ 334 
334 u 334 
334 u 334 
334 UJ 334 
334 u 334 
1670 u 1670 
1670 UJ 1670 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 

SZ.10, JICIN2 · SZ.11, JICINJ • SZ. 12, JICI N4 • 
Samoled OD 9/21110 Samoled on 9/2 1/10 Samolcd oo 9121/10 

u1111<a 0 POL ull.1"2 0 POL ue./kJz 0 POI. 
33 1 u 331 3)8 u 338 348 u )48 
33 1 u 33 1 338 u HS 348 u 348 
331 u 331 338 u 338 348 u 348 
331 u 331 338 u 338 348 u 348 
331 u 331 338 u 338 348 u 348 
331 UJ H I 33M UJ 338 348 UJ 348 
33 1 u HI 338 U 1 338 348 u I 34 8 
331 UJ 33 1 338 UJ 33 8 348 UJ 348 
1660 UJ 1660 1690 UJ 1690 1740 UJ 1740 

331___ . u 331 338 u 338 348 u 348 
33 1 u 331 338 u 338 348 u 348 
331 u B l 338 u 338 30 u 348 
331 u 331 338 u 338 348 u 348 
331 u 33 1 338 u 338 348 u 348 

-· 
331 u 33 1 338 u 338 348 u 348 
1660 u 1660 1690 u 1690 1740 u 1740 
331 u 331 338 u 338 348 u 348 
663 u 663 676 u 676 695 u 695 ·--
331 u HI 338 u 338 348 u 348 
1660 u 1660 1690 u 1690 1740 u 1740 

331 UJ 331 338 UJ 338 348 UJ 348 -
331 u , 33 1 338 u 338 348 u 348 
33 1 u 331 338 u HM 348 u 3-18 
33 1 UJ 33 1 338 UJ 338 348 UJ 348 

331 U ! 331 338 u 338 348 u 346 
1660 u I )660 1690 u 1690 1740 u 1740 
1660 l.iJ ! 1660 1690 UJ 1690 1740 UJ 1740 
331 u 331 338 u 338 348 u 348 
331 u 331 338 u 338 348 u 348 
331 u Bl 338 u 338 348 lJ 346 
33 1 u 331 338 u 338 348 u 348 
331 u 33 1 338 u 338 348 u 348 
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Constit11cot Class 

Beruoib )0uur.imhene SVOA 
Benzo(i:hi)per;lcne SVOA 

Bc:nzo( k )fluoramhcne SVOA 
Bis(J-chloro-l-methvle1hvl)ether SVOA 

Bis(2-<nloroethox v)melhane SVOA 
Bis(2-chloroethvl) ether SVOA 

BisC-ethylhexvl) phlhalale SVOA 
Butvlbcnzvlohthalatc SVOA 

Cart>azole SVOA 
Chrvsenc SVOA 

Dibe112i a.h ]anthracene SVOA 
Dibenzofuran SVOA 

D1ethyl phlhalale SVOA 
Dimethyl phl11alate SVOA 
Di-n-burvlphthalate SVOA 
Di-n-oc1ylph1hala1c SVOA 

Fluor,mlhene SVOA 
Fluorent: SVOA 

He1'achloroben,:ene SVOA 
He.xachlorobut.adiene SVOA 

Hexac hlurocyclapenwdiene SVOA 
Hexachloroe thane SVOA 

lndeno( 1,2,3-cd)pyrcne SVOA 
lsophorone SVOA · 
Naphthalene SVOA 
Nitrobenzene SVOA 

N-Nitro~o-di-n-dio rooylamine SVOA 
N-Nitrosodiohenvlamine SVOA 

PenLachloroohenol SVOA 
Phenanthrc:ne SVOA 

Phenol SVOA 
l'yrene SVOA 

-

SZ-7, JIC1M9 • SZ-8,JICIN0• 
Sampltd oo 9/21/10 Sampltd OD 9/21/10 
UPllu, 0 POL ul!'./b 0 POL 
60.8 1 361 341 u 341 
56.7 1 361 341 u 341 
63 1 361 341 u 341 

361 u 361 341 UJ 341 
361 lJ 361 341 UJ 341 
361 u 361 341 UJ 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
85.l J 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 ___ u - __ li!__ 

- · 361 u 361 341 u 341 
138 J 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 UJ 361 341 UJ 341 
361 UJ 361 341 UJ 341 
361 u 361 341 u 341" 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
361 u 361 341 u 341 
1810 UJ 1810 1710 UJ 1710 
813 J 361 341 u 341 
361 u 361 341 u 341 
143 J 361 341 u 341 

- - - -- -
SZ-9, JIClNI • 

Samoled OD 9/21/10 
ullfkl1 0 POL 
334 u 334 

__ l:l__!_ _ y_ ~11_4.__ 
334 lJ 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334_ u 334 
334 u 334 
334 u 334 
334 u 334 
334 UJ 334 
334 UJ 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
334 u 334 
1670 UJ 1670 
334 u 334 
334 u 334 
334 u , 334 

- ... -- -- I 

SZ-10, JlClN2 • SZ-11, JlC1N3 • SZ-12, JlClN-4 -
Sampled on 9/21/10 Sampled on 9/21/10 Sampled oo 9/21/10 
Ul/1'.i! 0 POL utz/lu, Q 
331 u ' 331 338 u 
331 u ; HI 338 u 
331 u ! 331 338 u 
331 u i 331 338 u 
331 u T iff. 338 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
331 UJ 
331 UJ 
331 u 
331 u 
331 u 
331 u 
331 u 
331 u 
1660 UJ 
331 u 
331 u 
331 u 

Attachment 
Orii:inaior 
Checked 
Cale . No. 

331 338 u 
331 338 u 
331 338 u 
Bl 338 u 
331 338 u 
331 338 u ' 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
331 338 UJ 
331 338 UJ 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
331 338 u 
1660 1690 UJ 
Bl 338 u 
331 338 u 
331 338 u 

I. B. Bcrezovskii 
T. E . .Q.ueen 

0100H-CA-V0148 

POL u2/k2 
338 348 
338 348 
338 348 
338 348 
338 348 
338 348 
338 348 
338 348 
338 348 
338 348 ... 
338 348 
338 348 
338 348 
338 348 
338 348 
338 348 
338 348 
338 348 
33& 348 
338 348 
338 348 
338 348 
338 348 
33 8 348 
B.t 348 
338 348 
338 348 __ ., 
338 348 
1690 1740 
338 348 
338 348 
338 348 

Sheet No. 
Dai.: 
Date 

Rev, No. 

Q POL 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
UJ 348 
UJ 348 
u 348 
u 348 
u 348 
u 348 
u 348 
u 348 
UJ 1740 ·---u 348 
u 348 
u 348 
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Attachment to Waste Site Reclassification Form 2010-103 

CALCULATION COVER SHEET 

Project Title: 100-H Field Remediation 

Area: I 00-HR-1 

Discipline: Environmental 

Job No. 14655 

Calculation No: 0100H-CA-V0152 

Subject: I 00-H-3 Direct Contact Hazard Quotient and Carcinogenic Risk Calculation 

Rev. 0 

Acrobat 8.0 

Computer Program: _E_x_ce_l ______ _ Program No: _E_xc_e_l_2_0_03 __________ _ 

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

Committed Calculation 1:81 Preliminary 0 Superseded 0 Voided 0 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) 

DE01-437.03 
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Attachment to Waste Site Reclassification Form 2010-103 Rev. 0 

Washin on Closure Hanford, Inc. CALCULATION SHEET 
I.B. Berezovski Date: I/ IV2011 Rev.: 0 
100-HR-I Field Remediation Job No: 14655 Checked: T. E. Date: 1/ IV201 I 
100-H-3 Direct Contact Hazard uotient and Carcino enic Risk Calculations 

PURPOSE: 
2 

Sheet No. I of 4 

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess 
4 carcinogenic risk for the 100-H-3 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 2009a); the following 
6 criteria must be met: 
7 

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

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

13 

14 GIVEN/REFERENCES: 
15 

16 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the I 00 Area, 
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, 
18 Richland, Washington. 
19 

20 2) DOE-RL, 2009b, JOO Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5, 
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
22 
23 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
24 
25 4) WCH, 2011 , Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site, 
26 Attachment to Waste Site Reclassification Form 2010-103, Washington Closure Hanford, Inc., 
27 Richland, Washington. 
28 
29 

30 SOLUTION: 
31 

32 l} 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 2009a). 
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 < l x l o-6 (DOE-RL 2009a). 
41 

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5
_ 

43 

44 
45 

46 
47 

Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site B-28 



Attachment to Waste Site Reclassification Form 2010-103 Rev.O 

W ashin ton Closure Hanford, I CALCULATION SHEET 
Ori inator: 1.8. Berezovski Date: I /24/20 I I Cale. No.: Rev.: 0 

Pro·ect: 100-HR- I Field Remediation Job No: 14655 Checked: Date: I /24/20 I I 
Sub·ect: 100-H-3 Direct Contact Hazard 

METHODOLOGY: 
2 

otient and Carcino enic Risk Calculations Sheet No. 2 of 4 

3 The 100-H-3 waste site is comprised of a single decision unit for verification sampling. The direct 
4 contact hazard quotient and carcinogenic risk calculations for the 100-H-3 waste site were 
5 conservatively calculated for the entire waste site using the twelve verification soil samples and one 
6 duplicate soil sample results (WCH 2011 ). Of the contaminants of potential concern (CO PCs) for this 
7 site, mercury is the only metal analyte that requires HQ and risk calculations because it was detected 
8 above background value. In addition, boron, molybdenum, PCBs, pesticides and the listed SVOCs 
9 require HQ and risk calculations because these analytes were detected and a Washington State or 

10 Hanford Site background value is not available. Lead was detected above background; however, lead 
11 does not have a reference dose for calculation of a hazard quotient because toxic effects of iead are 
12 correlated with blood-lead levels rather than exposure levels or daily intake. Additionally, arsenic was 
13 detected above background; however, the arsenic standard is not toxicity based. Total petroleum 
14 hydrocarbons (TPH) were detected and do not have a background value; however, the nature ofTPH 
15 toxicity differs from the intent of direct contact hazard quotient determination. All other site 
16 nonradionuclide COPCs were not detected or were quantified below background levels. An example of 
17 the HQ and risk calculations is presented below: 
18 

19 1) For example, the maximum value for boron is 3.24 mg/kg, divided by the noncarcinogenic RAG 
20 value of7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in 
21 WAC l 73-340-740(3]), is 4.5 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 2.5 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. For example, the maximum value for chrysene is 
31 0.0851 mg/kg, divided by 13.7 mg/kg, and multiplied as indicated, is 6.2 x 10·9_ Comparing this 
32 value, and all other individual values, to the requirement of <1 x 10-6, this criterion is met. 
33 

34 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
35 risk can be obtained by summing the individual values. To avoid errors due to intermediate 
36 rounding, the individual cancer risk values frior to rounding are used for this calculation. The sum 
37 of the excess cancer risk values is 7.5 x I 0- . Comparing this value to the requirement of <l x 1 o·5, 
38 this criterion is met. 
39 

40 
41 RESULTS: 
42 

43 I) List individual noncarcinogens and corresponding HQs > 1.0: None 
44 2) List the cumulative noncarcinogenic HQ > 1.0: None 
45 3) List individual carcinogens and corresponding excess cancer risk > I x 10-6: None 
46 4) List the cumulative excess cancer risk for carcinogens > 1 x I 0-5

: None 
47 
48 Table 1 shows the results of the hazard quotient and excess cancer risk calculations. 
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Attachment to Waste Site Reclass ification Form 2010-103 Rev. 0 

Washington C losure Hanford, Inc CALCULATION SHEET 
Ori inator: I. B. Berezovski Date: 1/24/201 I Cale. No.: Rev.: 0 

Job No: 14655 Checked: Date: I /24/20 I I 
Sub·ect: IOQ..H-3 Direct Contact Hazard otient and Carcino enic Risk Calculations Sheet No. 3 of 4 

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 
100-H-3 Waste Site. 

Statistical or Nonu rcinogen 
Contaminants of Potential Concern Maxi.mum Valut• kAo•· 

(m~g) (mg/kg) 

Arseni.c• 12.9 
Boron 3.24 

67.8 
Mercurv· 0.413 
Molvbdenum 0.445 
Se""~ ' ,;,'"~·""· ;;. :,.i. "i,i,.:./;;tJ~ ·,J-.\:('.:'.M,j'iri,~ ,., :if.'\•,, i,.,,. 
Bcnzola)an1hraccne 0.0696 
Benz:o(a)l)'Yreoe 0.o708 
BenzO(h)Huorantheoe 0.0608 

Bcnzotk)fluoranlhene 0.0630 
Chiysene 0.0851 
Fluoranthene 0.138 
Pheoanth.reoe• 0.0813 
Pvrene 0.143 

BHC. beta <Hexachlorocvclohexane) I 0.00253 I 
Dieldrin I 0,00492 I 

Aroclor-1254 
Arocl.or• l 260 

'l:Citiii:Piiro/ir,_ Jh:., 
Diesel range and mo1or oil f 

Cumulative Hazard Quotient: 
Cumulative ~ cess Cancer Risk: 
Notes: 
•= From WCH (2011). 

I 

T f;. >, '· 

0.00796 I 
O.Ol44 I 

220 

',' 

.. /; 

20 

7,.200 
353 
24 

-400 

2,400 

3.200 
24000 
2,400 

4 

1.6 

200 

Hazard 
Quotient 

4.5E-04 

L7E-02 
I. IE-OJ 

Carcinogen 
RAG~ 
(mg/kg) 

Carcinogen llisk 

11 "Ji:tw,;;v . .f;,,1,4 "!'Fit' :.:J<,,i,_;;~ :, ,.~•=·,11i*;"',!ii1 

1.37 5.IE-08 
0.137 S.2E-07 
1.37 4.4E-08 

2.4E-OS 
13.7 4.6E-09 
13.7 6.2E-09 

4.3E-05 
3.4E-06 
6.0B-05 

... ..,, .... 
-:: .. ,, . 

0,556 I 4.6E-09 
l.2E-03 0.0625 I 7.%-08 

"•\"~•f'"" ·::.>," ~ .. " .. ,.,;, 
5.0E-03 0.5 I t.6E--08 

0.5 I 2.9E-08 
~D~-·-::;'.i/!;r:!ri.t'j,~;; 1

,~;. .. ~-::r, ,_. 

2.SE-01 
7.SE-07 

b = Value obtained from lhe RDR/RA WP (DOE-RL 2009a) or Washington Administrative Code (WAC) J 73-340-740(3), 
Method B, 1996, unless· otherwise noled. 

c = The arsenic cleanup level of20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in 
Section 2.1.2.1 of the RDR/RA WP 

d = Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic 
Model for Lead in Children, EP N 540/R 93/081, Publication No. 9285. 7, U.S . Environmental Protection Agency, 
Washington, D.C. 

• = Toxicity data for these chemicals are not available. The cleanup levels are based on use of surrol(ate chemicals. 
benzo(g,h,i)perylene surrogate: pyrenc 
phenanthrene surrogate: anthracene 
'= The risk associated with Iola.I petroleum hydrocarbons do not contribute to the cumulative toxicity calculation. 

-- = not applicable 
RAG = remedial action goal 
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Attachment to Waste Site Reclassification Form 2010-103 Rev. 0 

Washin on Closure Hanford, Inc. CALCULATION SHEET 
LB. Berezovski 
100-HR-I Field Remediation Job No: 14655 Checked: T. E. 
I 00-H-3 Direct Contact Hazard otient and Carcino enic Risk Calculations 

CONCLUSION: 
2 

Rev.: 0 
Date: 1/ 11 /2011 

Sheet No. 4 of 4 

3 The calculations in Tables 1 demonstrate that the 100-H-3 waste site meets the requirements for the 
4 hazard quotients and carcinogenic (excess cancer) risk, as identified in the RDR/RA WP (DOE-RL 
5 2009a) and SAP (DOE-RL 2009b). The hazard quotients and carcinogenic (excess cancer) risk are for 
6 use in the RSVP for this site. 
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Attachment to Waste Site Reclassification Form 20 I 0-103 Rev. 0 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-H Area Field Remediation 

Area: 100-HR-1 

Job No. 14655 

Discipline: Environmental *Calculation No: 0100H-CA-V0153 

Subject: 100-H-3 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater 

Computer Program:_E_x_c_e_l ___________ _ Program No: _E_x_c_e_l _20_0_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 t8J Preliminary D Superseded D Voided 0 

0 Cover=1 i\ I~: ,/· / Sheets= 3 I. B. Berezovs~2'. J J...E. Queen . ~ -~ ~e (hF, Qb~Juer 2 ~ l( 
Total= 4 ~ v , ~.,~& )., o OA/V' __ ''- /ii. :J, t/.L, "'· ,. • 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) "Obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclass ification Form 2010-103 

Washin on Closure Hanford, Inc. CALCULATION SHEET 
Ori inator. I. B. Berezovski Date: 1/ 13/ 10 Cale. No.: 

Sub ·ect: 100-H-3 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of 
~ Groundwater 

PURPOSE: 
2 

Rev.: 0 
Date: 1/ 13/10 

Sheet No. I of 3 

3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic 
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of 
5 groundwater for the 100-H-3 waste site. In accordance with the remedial action goals (RA Gs) in the 

Rev. 0 

6 remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009), the following criteria 
7 must be met: 
8 

9 1) An HQ of < 1.0 for all individual noncarcinogens 
10 2) A cumulative HQ of <1.0 for noncarcinogens 
11 3) An excess cancer risk of <l x 10.{; for individual carcinogens 
12 4) A cumulative excess cancer risk of <l x 10-5 for carcinogens. 
13 

14 

15 GIVEN/REFERENCES: 
16 
17 1) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the JOO Areas, 
18 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, 
19 Washington. 
20 
21 2) DOE-RL, 2009b, JOO Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5, 
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
23 
24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
25 
26 4) WAC l 73-340-740(3)(a)(ii}(A}, "Groundwater Protection." 
27 

28 5) WCH, 2011 , Remaining Sites Verification Package for the 100-H-3, 1716-H Garage Fuel Tank Site, 
29 Attachment to Waste Site Reclassification Form 2010-103, Washington Closure Hanford, Inc., 
30 Richland, Washington. 
31 

32 
33 SOLUTION: 
34 

35 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a 
36 Ki less than that required to show no migration to groundwater in 1,000 years using the RESRAD 
37 generic site model (BHI 2005). 
38 
39 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
40 
41 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in 
42 soil and with a Ki less than that required to show no migration to groundwater in 1,000 years using 
43 the RESRAD generic site model (BHI 2005). 
44 

45 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 10·5_ 
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Attachment to Waste Site Reclassification Form 2010-103 Rev. 0 

Washin ton Closure Hanford, Inc. ,, CALCULATION SHEET 
Ori inator: I. B. Berezovski · Date: 1/13/10 Cale. No.: Rev. : 0 

Date: 1/13/ 10 
Sub"ect: 100-H-3 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of 

~ Groundwater Sheet No. 2 of 3 

METHODOLOGY: 
2 
3 The 100-H-3 waste site is comprised of a single decision unit for verification sampling. Hazard quotient 
4 and carcinogenic risk calculations for potential impact to groundwater at the 100-H-3 waste site were 
5 conservatively calculated for the entire waste site using the maximum value for each analyte (WCH 
6 2011). Of the contaminants of potential concern (COPCs) for this site, boron and beta-
7 Hexachlorocyclohexane (BHC, beta) are included because they do not have a Hanford Site-specific or 
8 Washington State background value available and their respective distribution coefficients are less than 
9 that necessary to show no migration to groundwater in 1,000 years using the generic site RESRAD 

10 model (DOE-RL 2009). Based on this model and a vadose zone of approximately 10.22 m (33.5 ft) 
11 thickness, a Ki of 7.2 or greater is required to show no predicted migration to groundwater in 1,000 
12 years using the generic site model. Additionally, arsenic was detected above background; however, the 
13 arsenic standard is not toxicity based, therefore a groundwater HQ is not calculated. All other site 
14 nonradionuclide COPCs were not detected, quantified below background levels, or have a Ki greater 
15 than 7.2. An example of the HQ and risk calculations for soil constituents with a potential impact to 
16 groundwater is presented below: 
17 

18 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time 
19 (mg/kg/day) to a reference dose for the same substance derived over the same specified time 
20 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil 
21 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater, 
22 where the RAG is the groundwater cleanup level (µg/L) (calculated with, and related to the hazard 
23 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 µg ( conversion factor). 
24 This is based on the "100 times rule" of WAC l 73-340-740(3)(a)(ii)(A) (1996). For example, the 
25 maximum soil value for boron is 3.24 m!¥kg, divided by the noncarcinogenic RAG value of 320 
26 mg/kg, is 1.0 x l 0-2. Comparing this value, and all other individual values, to the requirement of 
27 <1.0, this criterion is met. After the HQ calculation is completed for the appropriate analytes, the 
28 cumulative HQ can be obtained by summing the individual values. (To avoid errors due to 
29 intermediate rounding, the individual HQ values prior to rounding are used for this calculation.) 
30 Boron was the only analyte; therefore; the sum of the HQ values is 1.0 x 10·2. Comparing this value 
3 I to the requirement of <1.0, this criterion is met. 
32 

33 2) To calculate the excess cancer risk for individual carcinogens, the maximum value is divided by the 
34 carcinogenic RAG value, then multiplied by 1 o·6• For example, the maximum value for BHC, beta 
35 is 0.00253 mg/kg divided by 0.00486 mg/kg, multiplied as indicated is 5.2 x 10·7. Comparing this 
36 value, and all other individual values, to the requirement of <1 x 10~, this criteria is met. Because 
37 BHC, beta is the only constituent subject to evaluation for carcinogenic risk, the excess cancer risk 
38 value is 5.2 x 10·1. Comparing this value to the requirement of <I x 10·5, this criteria is met. 
39 
40 4) WAC 173-340-740(3)(a)(ii)(A) (1996) provides the " 100 times rule" but also states '<unless it can be 
4 1 demonstrated that a higher soil concentration is protective of ground water at the site." When the 
42 "100 times rule" values are exceeded, RESRAD was used to demonstrate that higher soil 
43 concentrations may be protective of groundwater." 
44 
45 
46 

47 
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Washin ton Closure Hanford, Inc. " CALCULATION SHEET 
Ori inator: I: B. Berezovski Date: 1/ 13/ 10 Cale. No. : Rev.: 0 

Date: 1/13/ 10 
I 00-H-3 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of 

Subject: · Groundwater 

1 RESULTS: 
2 
3 1) List individual noncarcinogens and corresponding HQs > 1.0: None 
4 2) List the cumulative noncarcinogeiric HQ > 1.0: None 
5 3) List individual carcinogens and corresponding excess cancer risk> 1 x 10-{;: None 
6 4) List the cumulative excess cancer risk for carcinogens> 1 x 1 o-5

: None. 
7 
8 Table 1 shows the results of the calculations. 
9 

10 

Sheet No. 3 of3 

11 Table I. Hazard Quotient and Excess Cancer Risk for Protection of Groundwater Results for the 
12 100-H-3 Waste Site. 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

Contaminants of Potenli;al Concern 

Stati$dcal 01' 

Muimum 
Value• 

Cane./ks!) 

Noncardnogen 
RAG• 

(ltlflkg} 

Ha:za~d 
Quotient 

Cucinogen 

RAG" 
(rng/k&) 

Carcinogen 
Risk 

•. • .J. 

Arsenic ~ 12.9 20 
Boron 3.24 320 L0E-02 
BHC, beta 0.001 S3 0.00486 

Cumulative Ha:r,ard Quotient: L0E-02 
Cumulative E-xcess Cancer Risk: 
Notes: 

'= From WCH (2011). 

•=Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and 
"I 00 times" model unless otherwise noted . 

S.2E-07 

S.2E...07 

'= 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 RDR/RA WP (DOE-RL 2009a). The arsenic standard is not toxicity based, therefore, will not have a hazard quotient calculated. 

-- = not applicable 

RAG = remedial action goal 

31 

32 CONCLUSION: 
33 

34 This calculation demonstrates that the 100-H-3 waste site meets the requirements for the hazard 
35 quotients and excess carcinogenic risk for protection of groundwater as identified in the RDR/RA WP 
36 (DOE-RL 2009). 
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APPENDIXC 

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 2010b). This DQA was performed in accordance with site 
specific data quality objectives found in the 100 Area Remedial Action Sampling and Analysis 
Plan (SAP) (DOE-RL 2009). 

A review of the sample design (WCH 2010b), the field logbooks (WCH 2010a, WCH 2011), 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 SAP data assurance 
requirements and the data validation procedure for chemical 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 100-H-3 waste site were provided by the laboratory in 
two sample delivery groups (SDGs): SDG K2410 and SDG JP0148. SDG K2410 was submitted 
for third-party validation. No major deficiencies were identified in the analytical data set. Minor 
deficiencies are discussed 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. 

SDGK2410 

This SDG comprises thirteen verification soil samples (JlClM3-JlClM9, JlClN0-J1ClN6) 
from the 100-H-3 waste site. A field duplicate pair (JlC1M6/JlClN5) is included in this SDG. 
These samples were analyzed for inductively coupled plasma (ICP) metals, mercury, 
semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), pesticides, and 
total petroleum hydrocarbons (TPH). In addition, one equipment blank (JlClN6) was collected 
and analyzed for ICP metals and mercury. SDG K2410 was submitted for third-party validation. 
Minor deficiencies are as follows: · 

In the TPH analysis, all of the motor oil data in SDG K2410 were qualified by third-party 
validation as estimated with "J" flags, due to lack of a matrix spike (MS), matrix spike duplicate 
(MSD), and laboratory control sample (LCS) analysis. Estimated, or "J"-flagged, data are 
acceptable for decision-making purposes. 
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In the TPH analysis, the LCS recovery for diesel range organics is below the quality control 
(QC) limit at 40%. The diesel range organics results were considered estimated and flagged "J" 
by third party validation. The data are useable for decision-making purposes. 

In the pesticides analysis, all of the toxaphene data in SDG K2410 were qualified by third-party 
validation as estimated with "J" flags, due to lack of an MS, MSD, and LCS analysis. Estimated, 
or "J"-flagged, data are acceptable for decision-making purposes. 

In the pesticides analysis, the surrogate recoveries for sample JlClM7 are below the QC criteria. 
Third-party validation qualified all pesticides results for sample JlClM7 as estimated and 
flagged "J." Estimated, or "J"-flagged, data are acceptable for decision-making purposes. 

In the PCB analysis, the surrogate recoveries for samples JlClM7 and JlClM8 are below the 
QC criteria. Third-party validation qualified all PCB results for samples JlClM7 and J1C1M8 
as estimated and flagged "J." Estimated, or "J"-flagged, data are acceptable for decision-making 
purposes. 

In the PCB analysis, the relative percent differences (RPDs) are above the QC limit of 30% at 
42% and 46%. The PCB results for SDG K2410 were considered estimated and flagged "J" by 
third party validation. The data are useable for decision-making purposes. 

In the PCB analysis, the MSD for aroclor-1260 was above the QC limit at 159%. The detected 
aroclor-1260 sample results (JlC1M7, JlClM9, JlClN0, J1C1N2, and J1C1N4) were 
considered estimated and flagged "J" by third party validation. The data are useable for 
decision-making purposes. 

In the SVOC analysis, a surrogate recovery in sample JlClN0 was below the QC criteria. The 
2,4-dichlorophenol, 2,4,6-trichlorophenol, 2,4,5-trichlorophenol, pentachlorophenol, 
bis(2-chloroethyl)ether, bis(2-chloroisopropyl)ether, bis(2-chloroethoxy)methane, 
4-chlorophenyl phenyl ether, and 4-bromophenyl phenyl ether results in sample JlClNO were 
qualified as estimated and flagged "J" by third-party validation. The data are useable for 
decision-making purposes. 

In the SVOC analysis, the MS and MSD results for hexachlorocyclopentadiene are below the QC 
criteria at 45% and 38%, respectively. The MSD results for 2,4,6-trichlorophenol (38%), 
4-nitrophenol (23%), hexachloroethane (48%), and pentachlorophenol (43%) are all below the 
QC criteria. The LCS recoveries for 2,4,6-trichlorophenol ( 40% ), 2,4-dimethylphenol ( 49% ), 
2,4-dinitrophenol (8%), 4,6-dinitro-2-methylphenol (12%), 4-chloroanaline (44%), 4-nitrophenol 
(35%), hexachlorocyclopentadiene (37%), hexachloroethane (48%), and pentachlorophenol 
(19%) are below the QC criteria. Third-party validation considered the results for these SVOCs 
estimated and flagged "J." The data are useable for decision-making purposes. 

In the SVOC analysis, the RPDs for 2,4,6-trichlorophenol and 4-nitrophenol are above the QC 
limit of 30% at 35% and 74%, respectively. The 2,4,6-trichlorophenol and 4-nitrophenol results 
for SDG K2410 were considered estimated and flagged "J" by third party validation. The data 
are useable for decision-making purposes. 
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In the ICP metals analysis, the calcium result for sample JlClN6 (the equipment blank) is of 
similar magnitude as the method blank result. The result for calcium in sample JlC1N6 is 
qualified as undetected and flagged "UJ" by third-party validation due to method blank 
contamination. The data is useable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for five 
analytes (aluminum, calcium, iron, antimony, and silicon). For aluminum and iron, the spiking 
concentration was insignificant compared to the native concentration in the sample from which 
the MS w;is prepared. The deficiency in the MS is a reflection of the analytical variability of the 
native concentration rather than a measure of the recovery from the sample. Antimony, calcium, 
and silicon did not have mismatched spike and native concentrations in the original MS. The 
original MS recoveries for antimony, calcium, and silicon were 45%, 25%, and 196%, 
respectively. All antimony, calcium, and silicon data for SDG K2410 were considered estimated 
and flagged "J" by third-party validation due to the MS recoveries outside the QC limits. 
Estimated data are useable for decision-making purposes. 

In the ICP metals analysis, the LCS recovery for silicon is below the QC limit at 58%. The 
silicon results were considered estimated and flagged "J" by third party validation. The data are 
useable for decision-making purposes. 

In the ICP metals analysis, the RPD for calcium is above the QC limit of 30% at 40%. The 
calcium results were considered estimated and flagged "J" by third party validation. The data are 
useable for decision-making purposes. 

SDGJP0148 

This SDG comprises thirteen verification soil samples (JlH093-JlH099, JlH0CO-JlH0C7) and 
one equipment blank (J1H0C8) from the 100-H-3 waste site. A field duplicate pair 
(JlH096/JlH0C7) is included in this SDG. These samples were analyzed for polycyclic 
aromatic hydrocarbons (PAH). No minor deficiencies were noted: 

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/quality control (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 logbooks (WCH 2010a, WCH 2011), are the primary and duplicate samples 
(JlClM6/J1ClN5) and (JlH096/JlH0C7). The main and QA/QC sample results are presented 
in Appendix B. 

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 
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precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). RPDs are not 
calculated for analytes that are not detected in both the main and duplicate sample at more than 
5 times the target detection limit. RPDs of analytes detected at low concentrations (less than 
5 times the detection limit) are not considered to be indicative of the analytical system 
performance. The upper confidence level (UCL) calculation brief in Appendix B provides 
details on duplicate pair evaluation and RPD calculation. 

The RPD calculated for pyrene from the P AH analysis (111.5%) is above the acceptance criteria 
of 30%. A secondary check of the data variability is used when one or both of the samples being 
evaluated (main and duplicate) is less than 5 times the target detection limit (TDL), including 
undetected analytes. In these cases, a control limit of± 2 times the TDL is used (Appendix B) to 
indicate that a visual check of the data is required by the reviewer. The benzo(a)anthracene, 
benzon(b)fluomathene, chrysene, fluoranthene, and phenanthrene data from the PAH analysis 
required this check, and the results for these analytes may be considered estimated. A visual 
inspection of all of the data is also performed. No additional major or minor deficiencies are 
noted. The data are useable 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 100-H-3 
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 100-H-3 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. The verification sample analytical data are stored in the 
Environmental Restoration (ENRE) project-specific database prior to being submitted for 
inclusion in the Hanford Environmental Information System (HEIS) database. The verification 
sample analytical data are also summarized in Appendix B. 
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