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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-DR-1 

Waste Site Code(s)/Subsite Code(s): 100-D-50:4 

Reclassification Category: Interim [gi 

Reclassification Status: Closed Out [gJ 
RCRA Postclosure D 

Approvals Needed: DOE [gJ Ecology 

Description of current waste site condition: 

Final D 

Control No.: 2012-026 

No Action D 
Consolidated 

EPA 0 
• 

Rejected D 
None D 

The 100-D-50:4 Gas Recirculation Pipelines were part of the 1 00-D-50 site, which has been divided into 10 separate 
subsites for purposes of environmental evaluation and response. The 100-D-50:4 subsite was composed of two 0.41-m 
(16-in.) steel pipelines with a combined length of approximately 270 m (900 ft). The 100-D-50:4 pipelines were form erly 
used for the recirculation of helium and carbon dioxide cover gases between the 105-DR Reactor and the filters and 
driers in the 115-D/DR facil ity. These pipelines were buried in situ in the collapsed subsurface tunnel between the former 
115-D/DR Gas Recirculation Facility and the 105-DR Reactor when the 115-D/DR facil ity and adjoining tunnels were 
decommissioned in 1985 and 1986. Remediation of the 100-D-50:4 subsite was performed between May 5 and 
July 12, 2011. Excavation continued until all debris and contamination associated with the 100-D-50:4 subsite had been 
removed. Verification sampling was conducted at the 100-D-50:4 subsite on January 5 and March 15, 2012, per 
01OOD-WI-G0108, Work Instruction for Verification Sampling of the 100-0-50:4 Gas Recirculation Pipelines. 
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 selected remedy involved 
(1) excavating the subsite to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated 
excavation materials at the Environmental Restoration Disposal Facility at the 200 Area of the Hanford Site, 
(3) demonstrating through verification sampling that cleanup goals have been achieved, and (4) proposing the subsite for 
reclassification as Interim Closed Out. 

Basis for reclassification: 
Cleanup verification sampling results were evaluated in comparison to the remedial action goals (RAGs). In accordance 
with this evaluation, the verification sampling results support a reclassification of this subsite to Interim Closed Out. The 
current site conditions achieve the remedial action objectives and the corresponding RAGs established in the Remaining 
Sites ROD. The evaluation (which may include fate-and-transport modeling) of all verification sample data collected from 
the waste site resulted in a determination 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 results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. The basis for reclassification is described in detail in the Remaining Sites Verification Package for the 
100-0-50:4 Gas Recirculation Pipelines Waste Site (attached). Site contamination did not extend into the deep zone 
soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone are not required. 
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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-DR-1 Control No.: 2012-026 

Waste Site Code(s}/Subsite Code(s}: 100-D-50:4 

Project Manager comments: 
Approval of this WSRF documents regulator agreement that the 100-D-50:4 subsite qualifies for "Interim Closed Out'' 
under this Interim Action ROD. In addition, Ecology has evaluated the data for this subsite 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 subsite's interim reclassification to "Interim Closed Out." 

Waste Site Controls: 

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

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

J.P. Neath 

DOE Federal Project Director (printed) 

EPA Project Manager (printed) Signature Date 
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' Attachment to Waste Site Reclassification Form 2012-026 

REMAINING SITES VERIFICATION PACKAGE FOR THE 
100-D-50:4 GAS RECIRCULATION PIPELINES 

EXECUTIVE SUMMARY 

Rev. 0 

The 100-D-50:4 Gas Recirculation Pipelines were part of the 100-D-50 site, which has been 
divided into 10 separate subsites for purposes of environmental evaluation and response. The 
100-D-50:4 subsite was composed of two 0.41-m (16-in.) steel pipelines with a combined length 
of approximately 270 m (900 ft). The 100-D-50:4 pipelines were formerly used fo r the 
recirculation of helium and carbon dioxide cover gases between the 105-DR Reactor and the 
filters and driers in the 115-D/DR facility. These pipelines were buried in situ in the collapsed 
subsurface tunnel between the fonner 115-D/DR Gas Recirculation Facility and the 
105-DR Reactor when the 115-D/DR facility and adjoining tunnels were decommissioned in 
1985 and 1986 (UNC 1987). 

Remediation of the 100-D-50:4 gas recirculation pipelines and tunnels was performed from 
May 5, 2011, through July 12, 2011. The excavation extended to a depth of 3.5 m (11.5 ft) 
below ground surface. Approximately 370 m3 (13,000 ft3

) of contaminated soil, concrete, and 
piping was excavated and loaded for disposal at the Environmental Restoration Disposal Facility 
(ERDF). No anomalous materials were encountered during the excavation. Waste material was 
stockpiled in a staging pile area east of the excavation prior to disposal at ERDF. No overburden 
material was associated with the subsite. 

Verification sampling was conducted at the 100-D-50:4 subsite on January 5, 2012, and 
March 15, 2012, per the Work Instruction for Verification Sampling of the 100-D-50:4 Gas 
Recirculation Pipelines (WCH 2011). The results indicate that the waste removal action 
achieved compliance with the remedial action objectives (RAOs) and remedial action goals 
(RA Gs). A summary of the cleanup evaluation for the soil results 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-D-50:4 subsite in accordance with the TP A-MP-14 
procedure in the Tri-Party Agreement Handbook Management Procedures (DOE-RL 2011). In 
accordance with this evaluation, the verification sampling results support a reclassification of 
this subsite to Interim Closed Out. The current site conditions achieve the RAOs and the 
corresponding RAGs established in the Remedial Design Report/Remedial Action Work Plan for 
the 100 Area (DOE-RL 2009b) and the Interim Action Record of Decision for the 100-BC-l, 
100-BC-2, 100-DR-l, 100-DR-2, 100-FR-l, 100-FR-2, 100-HR-l, 100-HR-2, 100-KR-l, 
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 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 results also demonstrate that residual contaminant concentrations are 
protective of groundwater and the Columbia River. Site contamination did not extend into the 
deep zone soils (i.e., below 4.6 m [15 ft]); therefore, institutional controls to prevent uncontrolled 
drilling or excavation into the deep zone are not required. 

Remaining Sites Verification Package f or the 100-D-50:4 Gas Recirculation Pipelines ES-1 
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Table ES-1. Summary of Remedial Action Goals for the 100-D-50:4 Waste Site. 

Regulatory 
Remedial Action Goals Results 

Requirement 

Direct Exposure - Attain dose rate of < 15 mrem/yr above 
All individual radionuclide COC/COPC 
concentrations are below direct exposure 

Radionuclides background fo r 1,000 years . 
RAGs. 

Direct Exposure -
Attain indi vidua l COPC RAGs. 

All individual COPC concentrat ions are 
Nonradionuclides below the direct exposure criteria. 

Risk Requirements - Attain a hazard quotient of < l for all All hazard quotients are < 1. 
Nonradionuclides individual noncarcinogens. 

Attain a cumulative hazard quotient of The cumulative hazard quotient 
< I for noncarcinogens. (7.0 X 10-3) is < I. 

Attain an excess cancer risk of < I x I o-6 The excess cancer risk for carcinogens is 
for individual carcinogens. < IX 10-6. 

Attain a cumulative excess cancer ri sk of The total excess cancer risk 
< I x 10-5 for carcinogens. (1.2 x 10-6) is < l x 10-5_ 

Groundwater/River Attain single-COPC groundwater and Radionuclides were not quantified above 
Protection - river protection RAGs. groundwater/river protection soil lookup 
Radionuclides values. 

Attain national primary drinking water Radionuclides were not quantified above 
standards•: 4 mrem/yr (beta/gamma) groundwater/river protection soil lookup 
dose rate to target receptor/organs. va lues. 

Meet drinking water standards for alpha No nonuranium alpha-emitting 
emitters: the most stringent of 15 pCi/L radionuclides were detected. 
MCL or I/25th of the derived concentration 
guides from DOE Order 5400.5 b_ 

Meet total uranium standard of30 µg/L Uranium is not a COPC/COC for this s ite. 
(21.2 pCi/ L) c_ 

Groundwater/River Attain individual nonradionuclide Residual concentrations of lead, 
Protection - groundwater and river cleanup benzo(a)anthracene, benzo(a)pyrene, 
Nonradionuclides requirements. benzo(b )fluoranthene, and 

benzo(k)fluoranthene within the site 
excavation and/or staging pile area are 
above the soil RAGs for groundwater 
and/or river protection. However, 
RESRAD modeling predicts these 
constituents will not reach groundwater 
(and, therefore, the Columbia River) 
within 1,000 yearsd_ 

' ''National Primary D1inking Water Regulations" ( 40 Code of Federal Regulations 141 ). 
b Radiation Protection a/the Public and the Environment (DOE Order 5400.5). 

Remedial 
Action 

Objectives 
Attained? 

Yes 

Yes 

Yes 

Yes 

Yes 

c 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 o/Total Uranium Activity Corresponding lo a Maximum Contaminant Level/or Total Uranium of 
30 Micrograms per Liter in Groundwater (B HI 200 I). 

d Based on RES RAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b), the res idual concentrations of lead, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k.)fluoranthene are not expected to migrate more than 2 m (6 ft) vertically 
in 1,000 years (based on the constituent with the lowest distribution coefficient of 30 mUg for lead). The vadose zone underlying the soil below 
the eiccavation and staging pile area is a minimum of20.5 m (67 ft) thick. Therefore, residual concentrations of these constituents are predicted 
to be protective of groundwater and the Columbia River. 

COC = contaminant of concern 
COPC = contaminant of potential concern 
MCL = maximum contaminant level 
RAG = remedial action goal 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan/or the JOO Area 
RESRAD = RESidual RADioactivity (dose model) 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines ES-2 
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Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the ROD, a comparison against ecological 
risk screening levels has been made for the site contaminants of potential concern and other 
constituents. Those constituents exceeding the ecological screening level in the 2007 
Washington Administrative Code (WAC) Chapter 173-340, Table 749-3 were boron, vanadium, 
and dibenzofuran. The U.S. Environmental Protection Agency ecological soil screening levels 
were exceeded for antimony, lead, manganese, vanadium, and zinc. Exceeding screening values 
does not necessarily indicate the existence of risk to ecological receptors. Because 
concentrations of antimony, manganese, vanadium, and zinc are below background levels, it is 
believed that the presence of these constituents does not pose a risk to ecological receptors. All 
exceedances will be evaluated in the context of additional lines of evidence for ecological effects 
as a pali of the final closeout decision for the Columbia River corridor portion of the 
Hanford Site. A table showing contaminant concentrations from the 100-D-50:4 subsite that 
exceed ecological screening levels is provided in Appendix A. 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines ES-3 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
100-D-50:4 GAS RECIRCULATION PIPELINES 

STATEMENT OF PROTECTIVENESS 

The 100-D-50:4 Gas Recirculation Pipelines verification sampling data, site evaluations, and 
supporting documentation demonstrate that this site meets the objectives established in the 
Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RA WP) 
(DOE-RL 2009b) 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-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). These results show that residual soil concentrations 
support future land uses that can be represented (or bounded) by a rural-residential scenario. The 
results also demonstrate that residual contaminant concentrations support unrestricted future use 
of shallow zone soil (i.e., surface to 4.6 m [ 15 ft]), and that contaminant levels remaining in the 
soil are protective of groundwater and the Columbia River. Site contamination did not extend 
into the deep zone soils; therefore, institutional controls to prevent uncontrolled drilling or 
excavation into the deep zone are not required. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the ROD, a comparison against ecological 
risk screening levels has been made for the site contaminants of potential concern (CO PCs) and 
other constituents. Those constituents exceeding the ecological screening level in the 2007 
Washington Administrative Code (WAC) Chapter 173-340, Table 749-3 were boron, vanadium, 
and dibenzofuran. The U.S. Environmental Protection Agency (EPA) ecological soil screening 
levels were exceeded for antimony, lead, manganese, vanadium, and zinc. Exceeding screening 
values does not necessarily indicate the existence of risk to ecological receptors. Because 
concentrations of antimony, manganese, vanadium, and zinc are below background levels, it is 
believed that the presence of these constituents does not pose a risk to ecological receptors. All 
exceedances will be evaluated in the context of additional lines of evidence for ecological effects 
as a part of the final closeout decision for the Columbia River corridor portion of the 
Hanford Site. A table showing contaminant concentrations from the 100-D-50:4 subsite that 
exceed ecological screening levels is provided in Appendix A. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 100-D-50:4 subsite is part of the 100-DR-1 Operable Unit. The 100-D-50:4 subsite is south 
of the former 115-D/DR facility, between the 105-D and 105-DR Reactors (Figure 1). 

Remaining Sites Verification Package for the J00-D-50:4 Gas Recirculation Pipelines 1 
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Figure 1. Location of the 100-D-50:4 Waste Site. 
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The 100-D-50:4 Gas Recirculation Pipelines were part of the 100-D-50 site, which has been 
divided into 10 separate subsites for purposes of environmental evaluation and response. The 
100-D-50:4 subsite was composed of two 0.41-m (16-in.) steel pipelines with a combined length 
of approximately 270 m (900 ft). The pipelines were formerly used for the recirculation of 
helium and carbon dioxide cover gases between the 105-DR Reactor and the filters and driers in 
the 115-D/DR facility. The original 115-D facility, constructed in 1943, was modified between 
1947 and 1948 to provide service for the 105-DR Reactor. Operational use of the 
105-DR Reactor equipment and 100-D-50:4 pipelines began in 1950 and ceased in 1964. The 
115-D/DR facility was decommissioned in 1985 and 1986. The 100-D-50:4 pipelines were 
buried in situ (with a portion of the demolition rubble from the 115-D/DR facility) when the 
pipeline tunnel roofs were collapsed into the tunnels (WHC 1993). 

REMEDIATION ACTION SUMMARY 

Remediation of the 100-D-50:4 gas recirculation pipelines and tunnels was performed from 
May 5, 2011, through July 12, 2011. The excavation extended to a depth of 3.5 m (11.5 ft) 
below ground surface. Approximately 370 m3 (13,000 ft3

) of contaminated soil, concrete, and 
piping was excavated and loaded for disposal at the Environmental Restoration Disposal Facility 
(ERDF). No anomalous materials were encountered during the excavation. Waste material was 
stockpiled in a staging pile area east of the excavation prior to disposal at ERDF. No overburden 
material was associated with the subsite. The post-excavation civil survey of the subsite is 
provided in Figure 2. 

VERIFICATION SAMPLING ACTIVITIES 

This section describes the basis for selection of a verification sampling design for the 
100-D-50:4 subsite. Statistical sampling was the method chosen for selecting the sampling 
locations. The area identified for the purpose of statistical verification sampling for the 
100-D-50:4 subsite consists of two decision units, the excavated area and the staging pile area. 

Verification sampling was conducted at the 100-D-50:4 subsite on January 5, 2012, and 
March 15, 2012, to support a determination that residual contaminant concentrations in the soil 
meet cleanup criteria specified in the RDR/RA WP (DOE-RL 2009b) and the Remaining Sites 
ROD (EPA 1999). Separate statistical sampling designs were used to collect verification soil 
samples from the 100-D-50:4 excavated area and the staging pile area. The following 
subsections provide additional discussion of the information used to develop the verification 
sampling design. The results of verification sampling are also summarized to support interim 
closure of the sub site. 

Remaining Sites Verification Package for the J00-D-50:4 Gas Recirculation Pipelines 3 
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Figure 2. Post-Excavation Civil Survey for the 100-D-50:4 Subsite. 
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Contaminants of Concern for Verification Sampling 

The CO PCs for the 1 00-D-50 site were identified in the 100 Area Remedial Action Sampling and 
analysis Plan (DOE-RL 2009a) based on existing historical information for the site. This COPC 
list included cobalt-60, cesium-137, europium-152, europium-154, strontium-90, lead, 
hexavalent chromium, and metals. In this context, "metals" is taken to mean the Resource 
Conservation and Recovery Act of 1976-listed metals: arsenic, barium, cadmium, total 
chromium, lead, mercury, selenium, and silver. 

Based on analytical results from analogous pipelines at the 105-H Reactor, polychlorinated 
biphenyls, semivolatile organic compounds, total petroleum hydrocarbons, polycyclic aromatic 
hydrocarbons (PAH), carbon-14, americium-241, plutonium-239/240 have also been included as 
COPCs. Based on analytical results from sampling of the 115-D/DR facility at the time of 
demolition, tritium and europium-155 have also been included as COPCs. 

Although not considered CO PCs, analysis for the expanded list of inductively coupled plasma 
metals (antimony, beryllium, boron, cobalt, copper, manganese, molybdenum, nickel, vanadium, 
and zinc) will also be included for remedial verification samples. 

Verification Sampling Design 

The statistical sampling design for the 100-D-50:4 subsite was developed using Visual Sample 
Plan 1 (VSP). The areas identified for the purpose of statistical verification sampling for the 
100-D-50:4 subsite were delineated in VSP and used as the basis for a random-start systematic 
grid for verification soil sample collection at the site. Twelve statistical soil samples were 
collected on the grid within each of the two decision units at the 100-D-50:4 subsite. A 
triangular grid is used based on studies that indicate triangular grids are superior to square grids 
(Gilbert 1987). Additional details concerning the use ofVSP to develop the statistical sampling 
designs and derive the number of verification samples to collect are discussed in Work 
Instruction for Verification Sampling of the 100-D-50:4 Gas Recirculation Pipelines 
(WCH 2011). The 100-D-50:4 subsite sample locations are shown in Figure 3. 

A summary of the verification samples collected and laboratory analyses performed is provided 
in Table 1. Additional infonnation related to verification sampling can be found in the field 
sampling logbooks (WCH 2012a, 2012b). 

Verification Sampling Results 

All verification samples were analyzed using analytical methods approved by EPA 
(DOE-RL 2009b). Evaluation of the verification data from the 100-D-50:4 subsite was 
perfonned by direct comparison of the statistical or maximum sample results for each COPC 
against cleanup criteria. 

1 Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://vsp.pnnl.gov. 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 5 
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Figure 3. The 100-D-50:4 Subsite Verification Sample Locations. 

\ \ oulccod0 1 cod_ projechi\rs_ somplingf igur!!5 100d _100-d-50_4_ f ig2.dwg 

l • 

C~J-~~l 
FORMER 

115- 0/DR 
UILDING 1 1 SC<J 

\I 1 140U 

Legend 

EXC- 12 

EXC-8 

EXC- 7-

EXC- 6 ---------

EXC-4- _,. 

EXC- 3-----lc--·ft 

EXC- 2------...__ 

EXC ExcavatlM Sample 
SPA Staging PIie Area Sample 
~ Sampling Loc,'ltlon 

1.32 - D- 1 
EXCAV.A.TION 

SPA- 90 SPA- 10<1> 

-PA- 3(!} SPA-4<l> SPA- 5~ SPA- 00 

I S<'A-1<> SPA- 2• 

\ 
L STAG ING 

PILE AREA 

' 
100 _:D-50: 4 

/ EXCAVATION 

SCALE 1 : 1000 

10 0 10 20 40 m ete rs 

100-0-50:4 
Sample Location Map 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Rev. 0 

6 



Attachment to Waste Site Reclassification Form 2012-026 Rev. 0 

Table 1. 100-D-50:4 Gas Recirculation Pipelines Sample Summary. 

HEIS Sample WSP Coordinates 
Sample Analysis Sample Location 

Number Northing Easting 

EXC-1 J1N1R7 151348.5 573770.4 
EXC-2 J1N1R8 151363.1 573770.2 

EXC-3 J1N1R9 151377.6 573770.0 
EXC-4 JlNlT0 151392.2 573769.9 
EXC-5 JlNlTl 151397.4 573768.0 
EXC-6 J1NlT2 151411.9 573767.8 
EXC-7 J1NlT3 151426.5 573767.6 
EXC-8 J1NlT4 151435 .9 573769.3 
EXC-9 J1N1T5 151441.0 573767.4 
EXC-10 J1NlT6 151450.4 573769.1 
EXC-11 J1NlT7 151459.8 573770.7 
EXC-12 J1NlT8 151464.0 573774.3 ICP metals", mercury, hexavalent 

EXC-11 Duplicate J1NlT9 151459.8 573770.7 chromium, PCB, SVOA\ P AH\ 
SPA-1 J1NlV2 151425.2 573821.3 TPH, isotopic plutonium, carbon-14, 

SPA-2 J1NlV3 151425 .2 573838.1 strontium-90, tritium, and GEA 

SPA-3 J1NlV4 151439.7 573796.2 
SPA-4 J1N1V5 151439.7 573813.0 
SPA-5 J1N1V6 151439.7 573829.7 
SPA-6 J1N1V7 151439.7 573846.5 
SPA-7 J1NlV8 151454.2 573787.9 
SPA-8 J1N1V9 151454.2 573804.6 
SPA-9 JlNlW0 151454.2 573821.3 

SPA-10 JlNlWl 151454.2 573838.1 
SPA-11 J1N1W2 151468.7 573829.7 
SPA-1 2 J1N1W3 151468.7 573846.5 

SP A-7 Duplicate J1N1W4 151454.2 573787.9 
Equipment blank JlNlV0 NA NA ICP metals", mercury, SVOA 

a Analysis was performed for the expanded list of ICP metals to include antimony, arsenic, barium, beryllium, boron, 
cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and 
zinc. 

b Because method 8310 is specifically meant to analyze for P AH, data from this method was used preferentially over 
method 8270 data for site evaluation of the P AH analytes. 

GEA = gamma energy analysis 
HEIS = Hanford Environmental Infonnation System 
lCP = inductively coupled plasma 
NA = not applicable 
P AH = polycyclic aromatic hydrocarbons 
PCB = polychlorinated biphenyl 
SVOA = semivolatile organic analysis 
TPH = total petroleum hydrocarbons 
WSP = Washington State Plane 

The primary statistical calculation to evaluate compliance with cleanup standards is the 
95% upper confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for 
each detected COPC are computed for each of the 100-D-50:4 decision units as specified by the 
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RDR/RA WP (DOE-RL 2009b ) . The calculations are provided in Appendix B. When a 
nomadionuclide COPC was detected in fewer than 50% of the verification samples collected for 
a decision unit, the maximum detected value was used for comparison to remedial action goals 
(RAGs). If no detections for a given COPC were reported in the data set, then no statistical 
calculation or evaluation was performed for that COPC. 

Comparisons of the results for site COPCs with the RAGs for each of the 100-D-50:4 decision 
units are listed in Tables 2 and 3. Contaminants that were not detected by laboratory analysis are 
excluded from these tables. Calculated cleanup levels are not presented in the Cleanup Levels 
and Risk Calculations Database (Ecology 2012) under WAC 173-340-740(3) for calcium, 
magnesium, potassium, silicon, and sodium. The EPA' s Risk Assessment Guidance for 
Superfund (EPA 1989) recommends that aluminum and iron not be considered in site risk 
evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium 
are not considered site COPCs and are also not included in these tables. The complete laboratory 
results are stored in the Environmental Restoration (ENRE) project-specific database prior to 
submitting to the Hanford Environmental Infonnation System (HEIS) for archiving and are 
provided in Appendix B. 

Table 2. Comparison of Contaminant Concentrations to Action Levels for the 
100-D-50:4 Excavation Statistical Verification Samples. (2 Pages) 

Statistical Soil Lookup Values (pCi/g) • 
Does the 

Does the 

COPC or Other 
or Shallow 

Soil Lookup Value 
Soil Lookup Statistical Result 

Statistical 
Maximum Zone Value for Result Pass 

Analyte Result b Lookup 
for Groundwater 

River 
Exceed Lookup 

RESRAD 
Protection Values? 

(pCi/g) Value Protection Modeling? 

Carbon-14 0.237 8.69 -- C -- C No --

Cesium-137 0.258 6.2 1,465 2,930 No --

Tritium 0.150 459 12.6 25.2 No --

Statistical Remedial Action Goals (mg/kg)• Does the 
or 

Soil Cleanup Level 
Soil Cleanup Does the Statistical 

COPC Maximum Direct Level for Statistical Result Result Pass 
Result b Exposure 

for Groundwater 
River Exceed RAGs? RESRAD 

(mg/kg) Protection 
Protection Modeling? 

Antimony I. I (<BG) 32 5 d 5d No --
Arsenic 4.8 (<BG) 20d 20d 20 d No --
Barium 68.9 (<BG) 5,600 200 400 No --

Beryllium 0.92 (<BG) 10.4 e 1.51 d I.Sid No --

Boron r 0.96 7,200 320 -- g No --

Cadmium 0.062 (<BG) 13.9 e 0.81 d 0.81 d No --
Chromium 10.3 (<BG) 80,000 18.5 d 18.5 d No --

Cobalt 9.0 (<BG) 24 15.7 d g -- No --
Copper 17.2 (<BG) 2,960 59.2 22.0d No --
Hexavalent chromium r 0.391 2.1 4.8 2 No --

Lead 8.2 (<BG) 353 10.2 d 10.2 d No --
Manganese 317 (<BG) 3,760 512 d 512 d No --
Mercury 0.019 (<BG) 24 0.33 d 0.33 d No --
Molybdenum f 0.72 400 8 -- g No --

Nickel 10.1 (<BG) 1,600 19.1 d 27.4 No --

Vanadium 66.0 (<BG) 560 85.1 d -- g No --
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Table 2. Comparison of Contaminant Concentrations to Action Levels for the 
100-D-50:4 Excavation Statistical Verification Samples. (2 Pages) 

Zinc 65 .3 (<BG) 24,000 480 67.8 d No --

Statistical Remedial Action Goals (mg/kg) a Does the 
or Soil Cleanup Does the Statistical 

COPC Maximum Direct 
Soil Cleanup Level 

Level for Statistical Result Result Pass 
Result b Exposure 

for Groundwater 
River Exceed RAGs? RESRAD 

(mg/kg) Protection 
Protection Modeling? 

Benzo(a)pyrene 0.0072 0.137 0.015 h 0.015 h No --

Benzo(b )fluoranthene 0.020 1.37 0.015 h 0.0 15 h Yes Yesi 

Benzo(k)fluoranthene 0.0067 1.37 0.015 h 0.015 h No --
Chrysene 0.023 13.7 0.12 0.1 h No --

Fluoranthene 0.099 3,200 64 18 No --

Phenanthrenej 0.140 24,000 240 1,920 No --

Pyrene 0.065 2,400 48 192 No --

Aroclor-1 260 0.012 0.5 0.017 h 0.017 h No --
TP H - diesel range 12.2 200 k 200 k 200k No --

TP H - diesel range-
17.4 200 k 200k 200 k No --

EXT 

' Lookup values and RAGs obtained from the RDR/RA WP (DOE-RL 2009b). 
b Maximum or 95% UCL, depending on data censorship, as described in the 1OO-D-5O:4 Subsite Cleanup Verification 95% UCL Calculations 

(Appendix. B). 
c No value; because the distribution coeffic ient (Ki) for this contaminant is greater than 80 mUg, RES RAD modeling discussed in Appendix C of 

the RDR/RA WP (DOE-RL 2009b) predicts that the contamination will show no migration within the 100 Area vadose zone, and no impact on 
groundwater or the Columbia River. 

d Where cleanup levels are less than background, cleanup levels default to background per WAC l 73 -340-700(4)(d) (Ecology 1996). The arsenic 
cleanup level 20 mg/kg has been agreed to by the Tri-Patty Agreement Project Managers as discussed in Section 2. 1.2. 1 of the RDR/RA WP 
(DOE-RL 2009b). 

c Carcinogenic cleanup level ca lculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne pa1ticulate 
mass-loading rate of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

r No Hanford Site-specific or Washington State background value available. 
8 No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State Department of 

Ecology Cleanup Levels and Risk Calculations database (Ecology 20 12) or other databases to ca lculate cleanup levels 
(WAC l 73-340-730[3][a][iii], Ecology 1996 [Method B for surface waters]). 

" Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based 
on EPA-approved analytical methods that may not be available for rapid turnaround analyses. Prior notification and concurrence with the 
laboratory may be necessa1y to analyze to meet this RDL. Actual detection limits may differ from any RDL. 

; Based on the RES RAD modeling discussed in Appendix B of the RDR/RA WP (DOE-RL 2009b), residual concentrations of 
benzo(b )fluoranthene are not expected to migrate vertically in 1,000 years (based on the Ki of 803 mUg). Therefore, residual concentrations of 
benzo(b )fluoranthene are predicted to be protective of groundwater and the Columbia River. 

i Toxicity data for this chemical are not available. Cleanup levels are based on the following surrogate chemicals: 
Contaminant: phenanthrene, suITogate: anthracene. 

• The so il cleanup value for TPH is from WAC 173-340-740(2), Table 2, "Method A Cleanup Levels - Soil" (Ecology 199<'.i), for diesel and other. 

= not applicable RDR/RA WP = Remedial Design Report/Remedial Action Work Plan for the JOO Area 
BG = background RESRAD = RESidual RADioactivity (dose model) 
COPC = contaminant of potential concern TPH = total petroleum hydrocarbons 
EPA = U.S. Environmental Protection Agency UCL = upper confidence limit 
RAG = remedial action goal WAC = Washington Administrative Code 
RDL = required detection limit 
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Table 3. Comparison of Contaminant Concentrations to Action Levels for the 
100-D-50:4 Staging Pile Area Statistical Verification Samples. (2 Pages) 

Statistical or 
Soil Lookup Values (pCi/g) • 

Does the 
Does the 

COPC or Other Maximum Shallow 
Soil Lookup Value 

Soil Lookup Statistical Result 
Statistical 

Analyte Result b 
Zone 

for Groundwater 
Value for Exceed Lookup 

Result Pass 
Lookup River RESRAD 

(pCi/g) Protection Values? 
Value Protection Modeling? 

Cesium-137 0. 111 (<BG) 6.2 1,465 2,930 No --

Tri tium 0.029 1 459 12.6 25.2 No --

Statistical or 
Remedial Action Goals (mg/kg)• Does the 

Maximum Soil Cleanup Soil Cleanup Does the Statistical 
COPC Result b 

Direct Level for Level for Statistical Result Result Pass 

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

Antimony 0.52 (<BG) 32 5 c 5 c No --

Arsenic 3.4 (<BG) 20 c 20 c 20 C No --
Barium 79.7 (<BG) 5,600 200 400 No --

Beryllium 0.60 (<BG) 10.4 d I.Si c I.SI C No --

Boron e 2.1 7,200 320 f No ----
Cadmium 0.15(<BG) 13.9 d 0. 81 C 0.81 C No --

Chromium 10.2 (<BG) 80,000 18.5 C 18.5 C No --

Cobalt 7.5 (<BG) 24 15.7° -- f No --
Copper 17.5 (<BG) 2,960 59.2 22.oc No --
Hexavalent chromium e I. 11 2.1 4. 8 2 No --

Lead 22.4 353 I 0.2 c 10.2 C Yes Yes g 

Manganese 317 (<BG) 3,760 512 C 512 C No --
Mercury 0.024 (<BG) 24 0.33 C 0.33 C No --
Molybdenum e 0.33 400 8 -- f No --
Nickel 12.6 (<BG) 1,600 19.1 C 27.4 No --
Vanadium 54.4 (<BG) 560 85. l c f No -- --
Zinc 59.0 (<BG) 24,000 480 67.8 C No --

Aroclor-1260 0.0089 0.5 0.017 h 0.017 h No --

Acenaphthene 0.017 4,800 96 129 No --
Anthracene 0.0072 24,000 240 1,920 No --
B enzo( a )an th racene 0.063 1.37 0.015 b 0.015 h Yes Yes & 

Benzo(a)pyrene 0.063 0.137 0.015 b 0.015 b Yes Yes g 

Benzo(b )fluoranthene 0.077 1.37 0.015 h 0.015 h Yes Yes & 

Benzo(ghi)perylene i 0.032 2,400 48 192 No --

Benzo(k)fluoranthene 0.030 1.37 0.015 h 0.015 h Yes Yes g 

Bis(2-
0.105 71.4 0.6 0.36 No --

ethvlhexvl)phthalate 

Chrysene 0.058 13.7 0.12 0.1 h No --

Dibenzofuran 0.020 160 3.2 f No -- --
Fluoranthene 0.082 3,200 64 18 No --
Fluorene 0.014 3,200 64 260 No --

lndeno( 1,2,3-cd)pyrene 0.046 1.37 0.33 h 0.33 h No --
Phenanthrene i 0.078 24,000 240 1,920 No --

Pyrene 0.097 2,400 48 192 No --
TPH - diesel range 35.3 2ooi 2oo i 2ooi No --
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Table 3. Comparison of Contaminant Concentrations to Action Levels for the 
100-D-50:4 Staging Pile Area Statistical Verification Samples. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg) • Does the 

Maximum Soil Cleanup Soil Cleanup Does the Statistical 
COPC Result b 

Direct Level for Level for Statistical Result Result Pass 

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

TPH-d iesel range- EXT 119 2ooi 2ooi 2ooi No --
' Lookup values and RAGs obtained from the RDR/RAWP (DOE-RL 2009b). 
b Maximum or 95% UCL, depending on data censorship, as described in the 1OO-D-5O:4 Subsite Cleanup Verification 95% UCL Calculations 

(Appendix B). 
c Where cleanup levels are less than background, cleanup levels default to background per WAC l 73-340-700[4][d] (Ecology 1996). The arsen ic 

cleanup level 20 mg/kg has been agreed to by the Tri -Pa1ty Agreement Project Managers as discussed in Section 2. 1.2. 1 of the RDR/RAWP 
(DOE-RL 2009b). 

ct Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996) using an airborne 
pa11iculate mass-loading rate of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

• No Hanford Site-specific or Washington State background value ava ilable. 
r No parameters (bioconcentration factors or ambient water quality cri te1ia values) are available from the Washington State Depa1tment of Ecology 

Cleanup Levels and Risk Calculations database (Ecology 20 12) or other databases to ca lculate cleanup levels (WAC l 73-340-730[3][a] [iii], 
Ecology 1996 [Method B for surface waters]). 

g Based on RES RAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b), the residual concentrations of lead, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k)fluoranthene are not expected to migrate more than 2 m (6 ft) ve1tica lly 
in 1,000 years (based on the constituent with the lowest distii bution coefficient of 30 mUg for lead). With approx imately 25 m (82 ft) ofvadose 
zone below the staging pile area, residual concentrations of COPCs are predicted to be protective of groundwater and the Columbia River. 

h Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based 
on approved analytical methods that may not be ava ilable fo r rapid turnaround analysis. P1ior notification and concun-ence with the laboratmy 
may be necessaiy to ana lyze to meet this RDL. Actual detection limits may differ from any RDL. 

i Toxicity data fo r this chemical are not available. Cleanup levels are based on the fo llowing smrngate chemicals: 
Contaminant: benzo(ghi)pe1y lene, su1Togate: pyrene. 
Contaminant: phenanthrene, smrngate: anthracene. 

i The soil cleanup va lue fo r TPH is from WAC 173-340-740(2), Table 2, "Method A Cleanup Levels - Soil" (Ecology 1996), fo r diesel and other. 

= not appl icable RDR/RA WP = Remedial Design Report/Remedial Action Work Plan for the JOO Area 
BG = background RESRAD = RES idual RADioactivity (dose model) 
COPC = contaminant of potential concern TPH = total petroleum hydrocarbons 
RAG = remedial action goal UCL = upper confidence limit 
RDL = required detection limit WAC = Washington Administrative Code 

DATA EVALUATION 

This section demonstrates that remedial actions at the 100-D-50:4 subsite have achieved the 
applicable RA Gs developed to support unrestricted land use at the 100 Area as established in the 
Remaining Sites ROD (EPA 1999) and documented in the RDR/RAWP (DOE-RL 2009b). 

Attainment of Radionuclide RAGS 

Evaluation of RAG attainment for radionuclides was performed using the single radionuclide 
dose-equivalence lookup values. Because the analytical results for the three detected 
radionuclides were less than one-tenth of the single radionuclide dose-equivalence lookup 
values, a site-specific cleanup verification model was not developed. The model used to develop 
these dose-equivalence lookup values is presented in Appendix B of the RDR/RA WP 
(DOE-RL 2009b). 
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Attainment of Nonradionuclide RAGS 

All COPCs for all sampling areas were quantified below their respective soil RAGs or lookup 
values with the exception oflead, benzo( a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene, 
and benzo(k)fluoranthene in comparison against the soil RAGs for groundwater and/or river 
protection in the near-surface side excavation decision unit. However, given the lowest 
soil-partitioning coefficient for these constituents (30 mL/g for lead), none would be expected to 
migrate more than 2 m (6 ft) vetiically in 1,000 years based on RESidual RADioactivity 
(RESRAD) modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b). 
Therefore, residual concentrations of lead, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b )fluoranthene, and benzo(k)fluoranthene are predicted to be protective of groundwater 
(and thus the Columbia River). 

Three-Part Test for Nonradionuclides 

A RAG requirement for nonradionuclides is the WAC 173-340-740(7)(e) three-part test, which 
consists of the following criteria: (1) the cleanup verification 95% UCL value must be less than 
the cleanup level, (2) no single detection shall 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-D-50:4 subsite is included in the statistical 
calculations, where half or more of the data set was detected (Appendix B). The results of this 
evaluation indicate that residual COPC concentrations pass the three-part test in comparison 
against applicable RA Gs, with the exception of lead. One statistical sample from the excavation 
had a lead concentration that exceeded two times the cleanup criteria for protection of 
groundwater and the Columbia River. In the staging pile area, the statistical samples for lead 
failed all three of the three-part test criteria for protection of groundwater and the 
Columbia River. However, the residual concentrations of lead are not expected to migrate more 
than 2 m (6 ft) vertically in 1,000 years (based on the distribution coefficient [Kct] of 30 mL/g for 
lead). With approximately 20.5 m (67 ft) ofvadose zone below the excavation and 25 m (82 ft) 
of vadose zone below the staging pile area, residual concentrations of COP Cs are predicted to be 
protective of groundwater and the Columbia River. 

An additional application of the three-part test is included for the statistical data sets which 
default to the maximum because less than half of the data set was detected. The results of this 
evaluation indicate that residual COPC concentrations pass the three-part test in comparison 
against applicable RA Gs, except for benzo(b )fluoranthene in the excavation and 
benzo( a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene and benzo(k)fluoranthene in the 
staging pile area, in comparison against the soil RAGs for groundwater and/or river protection. 
However, the residual concentrations of constituents will not migrate vertically in 1,000 years 
based on the lowest soil-partitioning coefficient of 360 mL/g for benzo(a)anthracene. Therefore, 
residual concentrations of all CO PCs are predicted to be protective of groundwater and the 
Columbia River. 
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Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained 

Nonradionuclide risk requirements include an individual hazard quotient ofless than 1.0, a 
cumulative hazard quotient ofless than 1.0, an individual contaminant carcinogenic risk ofless 
than 1 x 10-6, and a cumulative carcinogenic risk ofless than 1 x 10-5_ For the 100-D-50:4 
subsite, these risk values were not calculated for constituents that were either not detected or 
were detected at concentrations below Hanford Site or Washington State background. All 
individual hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative 
hazard quotient for those noncarcinogenic constituents above background or detected levels is 
7.0 x 10-3

. The individual carcinogenic risk values for the carcinogenic constituents detected 
above background are less than 1 x 10-6

, and the cumulative carcinogenic risk value was 
1.2 x 10-6

, which is less than 1 x 10-5. The 100-D-50:4 subsite meets the requirements for the 
direct contact hazard quotient and excess carcinogenic risk as identified in the RDR/RA WP 
(DOE-RL 2009b). 

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained 

Assessment of the risk requirements for the 100-D-50:4 subsite included calculation of the 
qazard quotient and carcinogenic ( excess cancer) risk values for groundwater protection for 
nonradionuclides. The requirements include an individual and cumulative hazard quotient of 
less than 1.0, an individual excess carcinogenic risk ofless than 1 x 10-6, and a cumulative excess 
carcinogenic risk ofless than 1 x 10-5

_ These risk values were conservatively calculated for the 
entire subsite using the highest value for each COPC from each of the decision units. Risk 
values were calculated for constituents that were detected at concentrations above Hanford Site 
or Washington State background values or for which there is no background value. In addition, 
the Keis for these contaminants are less than that necessary to show no migration to groundwater 
in 1,000 years based on RESRAD modeling discussed in Appendix C of the RDR/RA WP 
(DOE-RL 2009b). Based on this model and a vadose zone of approximately 20.5 m (67 ft) in 
thickness at the excavation, a Kct of 3 .6 or greater is required to show no predicted migration to 
groundwater in 1,000 years. All individual hazard quotients for noncarcinogenic constituents are 
less than 1.0. The cumulative hazard quotient for the 100-D-50:4 subsite is 2.4 x 10-1, which is 
less than 1.0. The 100-D-50:4 subsite does not have any carcinogenic constituents subject to 
groundwater cancer risk calculation; therefore, the criterion for excess cancer risk is met. 
Nonradionuclide risk requirements related to groundwater are met. 

DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling approach, 
the field logbooks (WCH 2012a, 2012b ), and resulting analytical data with the sampling and data 
quality requirements specified by the project objectives and performance specifications. The 
DQA for the 100-D-50:4 subsite established that the data are of the right type, quality, and 
quantity to support site verification decisions within specified error tolerances. The evaluation 
verified that the sample design was sufficient for the purpose of clean site verification. The 
cleanup verification sample analytical data are stored in the ENRE project-specific database for 
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data evaluation prior to its archival in the HEIS and are summarized in Appendix B. The 
detailed DQA is presented in Appendix C. 

SUMMARY FOR INTERIM CLOSURE 

The 100-D-50:4 subsite has been evaluated in accordance with the Remaining Sites ROD 
(EPA 1999) and the RDR/RA WP (DOE-RL 2009b). Verification sampling was performed, and 
the analytical results indicate that the residual concentrations of CO PCs at this subsite meet the 
RAOs for direct exposure, groundwater protection, and river protection. In accordance with this 
evaluation, the verification sampling results support a reclassification of the 100-D-50:4 subsite 
to Interim Closed Out. Site contamination did not extend into the deep zone soils; therefore, 
institutional controls to prevent uncontrolled drilling or excavation into the deep zone are not 
required. 
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APPENDIX A 

ECOLOGICAL RISK COMPARISON TABLE 
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• I -

Table A-1. Contaminants Exceeding Ecological Screening Levels for the 100-D-50:4 Subsite a 

2007 WAC 173-340, Table 749-3 EPA Ecological Soil Screening Levels h 

Hazardous Substance 
Plants Soil Biota 

Background 
Antimony 5 5 
Boron ° 0.5 
Lead 10.2 50 500 
Manganese 51 2 1,100 e 
Vanadium 85.1 2 
Zinc 67.8 86 e 200 
Chlorinated 
dibenzofurans (total) ct 

NOTE: Shaded cells are exceeded by the maximum or the statistical result. 
Blank cell s = Values not available. 

Wildlife Plants Soil Biota Avian c Mammalian c 

Metals (mg/kg): 

78 0.27 

118 120 1,700 11 56 
1,500 220 450 4,300 4,000 

7.8 280 
360 160 120 46 79 

0; 2.00E-06 
/ 

Waste Site 
Analyses 

1.1 (<BG) 
2.1 

22.4 
3 17 (<BG) 
66.0 (<BG) 
65 .3 (<BG) 

0.020 

• 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 fo llowing a baseline risk assessment for the river corridor portion of the Hanford Site which wi ll include a more complete 
quantitative ecological risk assessment. 

b Available on the Internet at (www.epa.gov/ecotox/ecossl). 
C Wildlife. 
d No Hanford Site-specific or Washington State background available. 
0 Benchmark replaced by Washington State natural background concentration from Ecology, 1994, Natural Background Soil Metals Concentrations in Washington State, 

Publication 94-115, Washington State Department of Ecology, Olympia, Washington. 

BG = background 
EPA = U. S. Environmental Protection Agency 
WAC = Washington Administrative Code 

N 
0 ....... 
N 
b 
N 

°' 
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APPENDIXB 

CALCULATION BRIEFS 

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

100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations, 0100D-CA-V0455, Rev. 0, 
Washington Closure Hanford, Richland, Washington. 

100-D-50:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculation, 
0100D-CA-V0456, Rev. 0, Washington Closure Hanford, Richland, Washington. 

100-D-50:4 Subsite Protection of Groundwater Hazard Quotient and Carcinogenic Risk 
Calculation, 0100D-CA-V0457, Rev. 0, Washington Closure Hanford, Richland, 
Washington. 

DISCLAIMER FOR CALCULATIONS 

The calculations that are provided in this appendix have been generated to document compliance 
with established cleanup levels. These calculations should be used in conjunction with other 
relevant documents in the administrative record. 
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Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-D Field Remediation Job No. 14655 

Area: 100-D 

Discipline: Environmental •calculation No: 01 00D-CA-V0455 

Subject: 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculation 

Computer Program: _E_x_ce_l __________ _ Program No: _E_x_ce_l_2_0_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 [gl Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-DE-018 (05/0812007) 'Obtain Cale. No. from Document Control and Fonn from Intranet 
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Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schiffern 11\~ Date 05/07/12 
Project 100-D Field Remediation Job No. 14655 

Cale. No. 0100D-CA-VD455 ~ev. No. 0 
Checked I. 8. Berezovskiy J:) Date 05/07/12 

Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 1 of 21 

1 Summary 
2 
3 
4 Purpose: 
5 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject 
6 site. Also, perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 
7 3-part test for nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-dupl icate 
8 sample pairs for each contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary. 
9 
10 
11 
12 
13 
14 
15 

Table of Contents: 
Sheets 1 to 4 - Calculation Sheet Summary 
Sheets 5 to 13 - Calcu lation Sheet Verification Data - North Excavation, South Excavation, and Staging Pile Area 
Sheets 14 to 18 - Ecology Software (MTCAStat) Results 
Sheets 19 to 21 - Calculation Sheet - Duplicate Analysis 

16 Attachment 1 - 100-D-50:4 Subsite, Verification Sampling Results (18 pages) 
17 
18 Given/References: 
19 1) Sample Results (Attachment 1 ). 
20 2) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5, 
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
22 3) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (ROR/RAWP), OOEIRL­~! 96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

25 
4) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of 

26 Ecology, Olympia, Washington. 

27 5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background 
28 Data with Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington 
29 Department of Ecology, Olympia, Washington. . 
30 6) Ecology, 2011 , Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of 
31 Ecology, Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>. 
32 7) EPA. 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; 
33 Interim Final, EPA/540/1-89I002, U.S. Environmental Protection Agency, Washington, D. C. 
34 8) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code. 
35 
36 
37 Solution: 

38 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDRIRAWP 

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

44 Calculation Description: 
45 The subject calculations were performed on statistical data from soil verification samples (Attachment 1 ) from 1~ the 100-0-50:4 subsite. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by 

48 using the built-in spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for 

49 use in accordance with the RDR/RAWP (DOE-RL 2009b) is documented by this calculation. Duplicate RPO results 

50 
51 

are used in evaluation of data quality within the RSVP for this site. 

52 Methodology: 
53 The 100-D-50:4 subsite underwent statistical sampling. The 100-0-50:4 subsite has two decision units for verification 
54 sampling, consisting of excavation and staging pile are·a. 
55 
56 
57 
58 
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Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schiffern '{'i) Date 05/07/1 2 Cale. No. 0100D-CA-V0455 !;'y,,Rev. No. 0 
Project 100-0 Field Remediation Job No. 14655 Checked I. B. Berezovskiy.J;;))V Date 05/07/12 
Subject 100-0-50:4 Subsite Cleanup Verification 95% UCL Calculations Sheet No. 2 of 21 

1 Summary (continued) 
2 Methodology, contin ued: 
3 
4 For nonradioactive analytes with 550% of the data below detection limits, the statistical value calculated to evaluate the 
5 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 is used instead 

8 of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum detected 

9 values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no reported detections. 

10 Calculated cleanup levels are not available in Ecology (2011) under WAC 173-340-740(3) for calcium, magnesium, potassium, 
11 sil icon, and sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron not 
12 be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not 
13 considered site COCs/COPCs and are also not included in these calculations. The 95% UCL values were not calculated for 
14 potassium-40, radium-226, radium-228, thorium-228, and thorium-232 based on natura l occurence at the Hanford Site. 
15 
16 
17 
18 

All nonradionuclide data reported as being undetected are set to ½ the detection limit value for calculation of the statistics 
(Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the 
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 (MDA), half of the 

21 MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged before being 

22 included in the data set, after adjustments for censored data as described above. 

23 
24 
25 
26 

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
and the 95% UCL calculated on the appropriate distribution using Ecology software . For nonradionuclide small data sets (n<10), 
the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For 

27 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat 
28 software (Ecology 1993). Due to differences in addressing censored data between the ROR/RAWP 
29 (OOE-RL 2009b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable 
30 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data set 
31 treated as uncensored. 
32 
33 
34 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 

35 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
36 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
37 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC. 
38 
39 The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are 
40 greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical 
41 method and is listed In Table 11-1 of the SAP (DOE-RL 2009a). Where direct evaluation of the attached sample data showed that 
42 a given analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPO value was not performed. 
43 The RPD calculations use the following formula: 
44 

RPO=[ IM-Sl/((M+S)/2)]*1 00 

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

45 
46 
47 
48 
49 
50 For quality assurance/quality control (QNQC) split and duplicate RPO calculations, a value less than 30% indicates the data 

51 compare favorably. If the RPO is greater than 30%, further investigation regarding the usability of the data is performed. To 
52 assist in the identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was 
53 quantified at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference 
54 between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment regarding the usability of 
55 the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the applicable 
56 RSVP. 
57 
58 
59 '--- ------ ------------ - --------------- -------- --' 
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Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schiffern (l,-.~ Date 07/02/12 Cale. No. 
Project 100-D Field Remediation Job No. 14655 Checked 
Subject 100-0-50:4 Subsile Cleanup Verification 95% UCL Calculations 

1 Results: 

0100D-CA-V0455 ~ 
I. B. Berezovskiy £) 

Rev. No. 0 
Date 07102112 

Sheet No. 3of21 

2 The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the excavation, staging pile area, 
3 the WAC 173-340-740(7Xe) 3-part test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for this site. 
4 
5 Results Summarv - Excavation 

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 

Analyte 

Carbon-14 
Cesium-137 
Tritium 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Hexavalent chromium 
lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Vanadium 
Zinc 
TPH - diesel 
TPH - diesel EXT 
Aroclor-1260 
Benzo(a)pyrene - PAH 
Benzo(b)fiuoranthene • PAH 
Benzo(k)fiuoranthene - PAH 
Chrysene • PAH 
Fluoranthene - PAH 
Phenenthrene - PAH 
Pvrene - PAH 
3-Part Test Evaluation 

95% UCL or Maximum > Cleanup limit" 
> 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limit? 

95% UCL Maximum 
Result Result 
0.237 -
0.258 -
0.150 -
- 1.1 

4.8 -
68.9 -
0.92 --
- 0.96 

0.062 --
10.3 --
9.0 -
17.2 --
- 0.391 

8.2 -
317 --
- 0.019 
.. 0.72 

10.1 --
66.0 -
65.3 .. 

12221 --
17352 .. 

-· 12 
-- 7.2 
.. 20 
-- 6.7 
-- 23 
.. 99 
- 140 
.. 65 

NO YES 
NO NO 
YES NO 

42 "The 95% UCL result or maximum value, depending on data 
43 censorship. as described in the methodology section. 
44 -- = not applicable 
45 B = blank contamination (inorganic constituents) 
46 DE = direct exposure 
47 GW = groundwater 
48 J = estimate 
49 M = sample duplicate precision not met 
50 MTCA = Model Toxics Control Act 
51 P = RPO between the primary and confinnation columns 
52 exceeded 25% for aroclor 1260. 
53 PQL = practical quantitation limit 
54 a = qualifier 
55 QNQC = quality assurance/quality control 
56 RAG = remedial action goal 
57 RDR/RAWP = remedial design report/remedial action work plan 
58 RESRAD = RESidual RADioactivity (dose model) 
59 RPD = relative percent difference 
60 RSVP = remaining sites verification package 

Units 

pCl/g 
pCi/g 
pCi/g 
mg/kg 
mg/kg 
mg/kg 
m!l/kQ 
mg/kg 
mg/kg 
mg/kg 
mg/kQ 
mQ/kg 
mg/kg 
mg/kg 
mq/kc:i 
mg/kg 
mg/kg 
mg/kg 
ma/kg 
mg/kQ 
ug/kg 
ug/kg 
UQ/k!l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
UQ/ko 

Results Summarv - StaQlnQ Pile Area 

Analyte 95% UCL Maximum 
Result Result 

Ceslum-137 0.11 1 -
Tritium 0.0291 -
Antimony - 0.52 
Arsenic 3.4 -
Barium 79.7 -
Beryllium 0.60 -
Boron 2.1 -
Cadmium 0.15 -
Chromium 10.2 -
Cobalt 7.5 -
Copper 17.5 -
Hexavalent chromium - 1.11 
Lead 22.4 -
Manganese 317 --
Mercury 0.024 -
Molybdenum - 0.33 
Nickel 12.6 --
Vanadium 54.4 -
Zinc 59.0 -
TPH -diesel 35280 --
TPH - diesel EXT 118551 --
Aroclor-1260 8.9 --
Acenaphthene - PAH - 17 
Anthracene • PAH - 7.2 
Benzo(a)anthracene - PAH - 63 
Benzo(a)pyrene - PAH - 63 
Benzo(b)fiuoranthene - PAH - 77 
Benzo(ghi)perylene - PAH -- 32 
Benzo(k)fluoranthene - PAH - 30 
Chrysene - PAH 58 .. 
Ruoranthene - PAH 82 -
Ruorene - PAH - 14 
lndeno(1 ,2,3-cd)pyrene - PAH -- 46 
Phenanlhrene - PAH -- 78 
Pyrene-PAH 97 -
Bis(2-ethylhexyl)phthalate - SVOA 105 -
Dibenzofuran - SVOA - 20 
3-Part Test Evaluation 

95% UCL or Maximum > Cleanup Lirr YES YES 
> 10% above Cleanup Limit? YES YES 
Anv sample > 2x Cleanup Limit? YES YES 
"The 95% UCL result or maximum value, dependin on data g 
censorship, as described in the methodology section. 

SAP = sampling and analysis plan 
SPA= staging pile area 
TDL = target detection limit 
U = undetected 
UCL = upper confidence limit 
WAC= Washington Administrative Code 

Units 

pCi/g 
pCi/Q 
mci/kci 
mg/kg 
mg/kg 
mg/kg 
mg/ko 
mci/kQ 
mg/kg 
mg/kg 
mQ/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mQ/kci 
mg/kg 
mg/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ucilkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/Kg 
ug/kg 
UQ/kQ 

X (metals) = Serial dilution in the analytical batch indicates that physical 
and chemical interferences are present. 

X (SVOAs) = MS, MSD: recovery exceeds upper or lower control limits. 
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Washington Closure Hanford CALCULATION SHEET 

Originator N. K. Schiffern YU Date 05/07/12 
Project 100-0 Job No.14655 
Subject 100-0-50:4 Subsite Cleanup Verification 95% UCL Calcul~ 

Summary (continued) 

Cale. No. 01000-CA-V0455 
Checked I. B. Berezovskiy t@ 

Rev. 0 

Rev. No. O -----
Date 05/07 /12 

Sheet No. --4-o""f..,.2.,..1 '---

1 
Results: 

~ The results presented in the tables that fol low include the summary of the results of the 95% UCL calculations for the excavation, staging pile area, the 

4 
WAC 173-340-740(7)(e) 3-part test evaluation, and the RPO calculations, and are for use in risk analysis and the RSVP for this site. 

5 
6 
7 R I . P D'ff d Q e at1ve ercent I erence Resu ts an A/QC Ana1vsii 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Analyte 
Duplicate Analysis 

Excavation Staging Pile Area 
Aluminum 10.3% 2.1% 

Barium 3.5% 10.8% 
Calcium 1.0% 44.4% 

Chromium 4 .5% 11.0% 
Copper 1.3% 10.7% 

Iron 0.5% 19.0% 
Magnesium 7.6% 0.2% 
Manganese 4.2% 1.6% 

Silicon 10.0% 19.4% 
Sodium 0.9% 8.3% 

Vanadium 1.5% 7.5% 
Zinc 2.7% 5.6% 

TPH - diesel EXT ~;i~,;~-.-~~~ . :.!El' - .. :-~~wt-i~ 41 .7% 
Grey cells md1cate not applicable 

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

Originator N. K. Schiffern fi Date 05/07/12 
Project_1_0_0-_D _ _____________________ _ Job No. 14655 
Subject 100-0 -50:4 Subsite Cleanup Verification 95% UCL Calculations 

1 100-0-50:4 Subsite Statistical Calculatio ns 
2 Verif ication 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 
33 
34 
35 

36 

37 
38 
39 
40 
41 
42 
43 

Sample Sample Sample 
Area Number Date 

EXC-1 1 J1N1T7 1/5/2012 
Duplicate of J1 N1T7 J1N1T9 1/5/2012 

EXC-1 J 1N1R7 1/5/2012 
EXC-2 J1N1R8 1/5/2012 
EXC-3 J 1N1R9 1/5/2012 
EXC-4 J1N1TO 1/5/2012 
EXC-5 J 1N1T1 1/5/2012 
EXC-6 J1N1T2 1/5/2012 
EXC-7 J 1N1T3 1/5/2012 
EXC-8 J1N1T4 1/5/2012 
EXC-9 J 1N1TS 1/5/2012 

EXC-10 J1 N1T6 1/5/2012 
EXC-12 J1 N1T8 1/5/201 2 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
EXC-11 J1N1T7/J1N1T9 1/5/2012 
EXC-1 J1N1R7 1/5/2012 
EXC-2 J 1N1R8 1/5/2012 
EXC-3 J1N1R9 1/5/2012 
EXC-4 J1N1TO 1/5/2012 
EXC-5 J1N1T1 1/5/2012 
EXC-6 J1N1T2 1/5/2012 
EXC-7 J1N1T3 1/5/2012 
EXC-8 J 1N1T4 1/5/201 2 
EXC·9 J 1N1T5 1/5/2012 

EXC-10 J 1N1T6 1/5/2012 
EXC-12 J 1N1T8 1/5/2012 

StatIst1ca IC amputations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

Z-statistic 
95% UCL on mean 

Maximum value 

Carbon-14 
pCi/g Q MDA 
-0.189 I UJ , 0.472 
0.0684 UJ 0.472 
-0.0657 UJ 0.472 
0.327 UJ 0.472 
0.321 UJ 0.470 
0.238 UJ 0.470 
0.687 J 0.472 
-0.106 UJ 0.470 
-0.1 80 UJ 0.471 
0.0448 UJ 0.472 
-0.0866 UJ 0.473 
0.31 3 UJ 0.472 

-0.0726 UJ 0.472 

Carbon-14 
oCi/Q 

-0.0603 
-0.0657 
0.327 
0.321 
0.238 
0.687 
-0.106 
-0.180 
0.0448 
·0.0866 
0.313 

-0.0726 

Carbon-14 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 
92% 
0. 113 
0.261 
1.64 

0.237 
0.687 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Cesium-137 Tritium 
oCi/a a MDA oCi/a a MOA 

0.0871 I I 0.0211 0.0214 I J i 0.0159 
0 .0408 u 0.0288 0.0197 J O.Q1 59 
0.0456 0.0198 0.0156 UJ 0.0158 
0.555 0.0333 0.0556 J 0.01 66 
0.184 0.0242 0.0565 J 0.0181 
0.106 0.0381 0 .07 11 J 0.01 59 
0.304 0.0256 0.0622 J 0.0185 
0.121 0.0254 0.0374 J 0.0143 

0.0138 u 0.0372 0.0177 J 0.011 5 
0.238 0.0370 0.156 J 0.01 60 
0.160 0.0198 0.101 J 0.0157 
0.365 0.0331 0.461 J 0.0145 

0.0270 u 0.0391 0.0399 J 0.0164 

Cesium-137 Tritium 
oCi/a oCi/q 

0.0640 0.0206 
0.0456 0.0156 
0.555 0.0556 
0.184 0 .0565 
0.106 0.0711 
0.304 0.0622 
0.121 0.0374 

0.0138 0.0177 
0.238 0.156 
0.160 0.101 
0.365 0.461 
0.0270 0 .0399 

Cesium-137 Tritium 

Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. 

12 12 
17% 8% 

0.182 0.0912 
0.161 0.123 
1.64 1.64 

0.258 0.1 50 
0.555 0.461 

Rev. 0 

Cale. No. ___ 0_1_0_0D_ -_C_A_-V_0_4_5_5_:A+-r() _ 
Checked _ __ l_.B_._B_e_r_ez_o_v_sk_iy __ ~._':LU 
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Washington Closure Hanford 

1 100-D-50:4 Subsite Statistical Calculations 
2 Verification Data - Excavation 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

Sample 
Area 

EXC-11 
Duplicate of J 1N1T7 

EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC-9 
EXC-10 
EXC-12 

Sample Sample 
Number Date 
J1N1T7 1/5/2012 
J1N1T9 1/5/2012 
J1N1R7 1/5/2012 
J 1N1R8 1/5/201 2 
J 1N1R9 1/5/2012 
J1N1T0 1/5/2012 
J1 N1T1 1/5/2012 
J1N1T2 1/5/2012 
J1N1T3 1/5/2012 
J1N1T4 1/5/2012 
J1N1T5 1/5/2012 
J1N1T6 1/5/201 2 
J1N1T8 1/5/2012 

18 St ti IC abs ca omp, at on ut I npu tD t aa 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

Sample Sample Sample 
Area Number Date 

EXC-11 J1N1T7/J1N1T9 1/5/2012 
EXC-1 J1N1R7 1/5/2012 
EXC-2 J1N1R8 1/5/2012 
EXC-3 J1N1R9 1/5/2012 
EXC-4 J1N1T0 1/5/2012 
EXC-5 J1N1T1 1/5/2012 
EXC-6 J1N1T2 1/5/2012 
EXC-7 J1N1T3 1/5/2012 
EXC-8 J1N1T4 1/5/2012 
EXC-9 J1N1T5 1/5/2012 

EXC-10 J1N1T6 1/5/2012 
EXC-12 J1N1T8 1/5/2012 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide and 
RAG type 

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

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Attachment to Waste Site Reclassification Form 20 12-026 

Originator N. K. Schiflern Yv.S 
Project 100-D Field Remediation 

CALCULATION SHEET 

Date 05/07/12 
Job No. 14655 

Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations 

Arsenic Barium Beryllium Cadmium 
ma/ko a PQL m g/kg a PQL mg/kg a PQL mil/kg a PQL 

3.6 I 0.66 62.4 X 0 .077 0 .82 0.033 0.061 B 0.041 
3.1 0 .67 64.6 X 0.077 0 .77 i 0 .033 0 .055 B 0.042 
2 .1 0.60 58.1 X 0.069 0.85 I 0 .030 0.042 BM 0.037 
3.2 0 .69 61.3 X 0.079 0 .81 I 0.035 0.083 B 0.043 
5.8 0.68 60.0 X 0.078 0.94 0.034 0.050 B 0.042 
3.4 0.68 52.0 X 0.078 0.95 0.034 0.042 u 0.042 
9.2 0.64 74.3 X 0.074 0.83 0.032 0.040 u 0.040 
2.0 0.68 97.2 X 0.078 0.95 B 0.17 0 .042 B 0.042 
1.5 0.65 48.5 X 0 .075 0.94 B 0.16 0.040 u 0.040 
3.3 0 .64 60.0 X 0.074 0.94 0.032 0.085 B 0.040 
2.6 0 .61 57.9 X 0 .070 0 .90 0.031 0.056 B 0.038 
3.2 0 .61 61 .7 X 0.071 0.90 0.031 0 .069 B 0.038 
2.5 · 0 .67 62.0 X 0.077 0.88 I 0 .034 0 .055 B 0.042 

Arsenic Barium Beryllium Cadmium 
mQ/kg mcvkc ma/ka ma/kc 

3 .4 63 .5 0 .80 I 0.058 
2 .1 58.1 0.85 0.042 
3 .2 61.3 0.81 0.083 
5.8 60.0 0.94 0.050 
3 .4 I 52.0 0.95 0.021 
9.2 74.3 0.83 0.020 
2.0 97.2 0.95 0.042 
1.5 48.5 0.94 0 .020 
3.3 60 .0 0.94 0.085 
2.6 57.9 0.90 0 .056 
3.2 61 .7 0.90 0 .069 
2.5 62.0 0 .88 0 .055 

Arsenic Barium Beryllium Cadmium 

Large data set (n 2: 10), use 
Large data set (n.?: 10), 

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

MTCAStat lognormal 
distribution rejected, use 

MTCAStat normal MTCAStat normal 
distribution. 

z-statistic. 
distribution. distribution. 

12 12 12 12 
0% 0% 0% 25% 
3.5 63.0 0.89 0.050 
2.1 12.4 0.057 0 .023 
4.8 68.9 0 .92 0.062 
9.2 97.2 1.0 0 .085 

20 DE, GW & River 200 1.51 GW & River 0 .81 GW & River 
Protection GW Protection Protection Protection 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

Because all values are below Because all values are below Because all values are below Because all values are below 
background (6.5 mg/kg) the backg round (132 mg/kg) the background (1 .51 mg/kg) the background (0 .81 mg/kg) the 
WAC 173-340 3-part 1est is WAC 173-340 3-part test is WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. not required. not required. 

Chromium 
mg/ka a PQL 

9.0 I X 0.058 
8.6 X 0.059 
7.6 ' X 0.053 
7.9 I X 0.061 
5.7 X 0.060 
6.8 X 0.059 
22.0 X 0.057 
6 .2 X 0.059 
4.6 X 0.057 
7 .1 X 0.056 
5.7 X 0.054 
7 .2 X 0.054 
8. 1 X 0.059 

Chromium 
mafkq 

8.8 
7 .6 
7 .9 
5.7 
6 .8 
22.0 
6 .2 
4 .6 
7.1 
5 .7 
7 .2 
8.1 

Chromium 
Large data set (n ;?. 10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
0% 
8.1 
4.5 
10.3 
22.0 

18.5 GW & River 
Protection 

NO 
NO 
NO 

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

stringent RAG . 

Remaining Sites Verification Package for the J00-D-50:4 Gas Recirculation Pipelines 

Rev. 0 

Cale. No. 0100D-CA-V0455 q(J,..., 
Checked ___ l __ -B-. B-e_r_e_zo_v_s-ki_y_\-t· (W Rev. No. o 

Date 05/07 /12 
Sheet No. 6 of 21 

Cobalt Copper Lead 
ma/ka a POL ma/ka Q PQL mQ/kQ a PQL 

8.0 I X 0.10 15.1 X i 0.22 4 .0 0.27 

8.2 i X 0.1 0 14.9 X 0.22 3.6 0 .27 

8.3 X 0.091 13.5 X I 0.20 3 .2 0.25 

8.0 !X 0.10 15.5 X 0.23 4 .9 0.28 

8.7 X 0.10 16.9 I X 0.22 3 .6 0.28 

9.0 X 0.10 15.4 X 0.22 4.2 0.28 
9.9 ' X 0.10 2 1.2 X 0.21 23.4 0.26 
9.3 X 0.51 18.6 X 1.1 3.3 1.4 

9.3 X 0.49 16.2 X 1.1 2.5 1.3 
8.3 X 0.10 15.1 X 0.2 1 4.8 0.26 
8.5 X 0.093 17.5 X 0.20 3 .9 0 .25 

8.6 X 0.093 15.2 X 0.20 4.3 0.25 
8.3 X 0.10 15.1 X 0.22 3.8 I 0.27 

Cobalt Copper Lead 
mQ/kl mq/k( mg/k! 

8.1 I 15.0 I 3.8 
8.3 13.5 3.2 
8.0 15.5 4.9 
8.7 I 16.9 3.6 
9.0 15.4 4 .2 
9.9 21 .2 23.4 
9.3 18.6 3 .3 
9.3 16.2 2.5 
8.3 15.1 4 .8 
8.5 17.5 3.9 
8.6 15.2 4.3 
8.3 15.1 3.8 I 

Cobalt Copper Lead 

Large data set (n 2: 10), use 
Large data set (n;?. 10), Large data set (n ;?. 10), 
lognormal and normal lognormal and normal 

MTCAStat lognormal 
distribution rejected, use distribution rejected, use 

distribution. 
z-statistic. z-statistic. 

12 12 12 I 
0% 0% 0% I 
8.7 16.3 5.5 I 
0.57 2.0 5.7 I 
9.0 17.2 8.2 I 
9.9 I 21 .2 23 I 

15.7 22.0 10.2 GW & River 
GW Protection River Protection Protection 

NA NA NO 
NA NA NO 
NA NA YES 

Because all values are below Because all values are below 
A detailed assessment will be 

background (15 .7 mg/kg) the background (22.0 mg/kg) the 
performed. The data set 

meets the 3-part test criteria 
WAC 173-340 3-part test is WAC 173-340 3-part test Is 

when compared to the direct 
not required. not required. 

exposure RAG. 
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Washington Closure Hanford 

1 100-D-50:4 Subsite 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 
33 

34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

Sample Sample Sample 

Area Number Date 
EXC-11 J 1N1T7 1/5/2012 

Duplicate of J1 N1T7 J1N1T9 1/5/2012 
EXC-1 J1N1R7 1/5/2012 
EXC-2 J1N1R8 1/5/2012 
EXC-3 J1N1R9 1/5/2012 
EXC-4 J1N1TO 1/5/2012 
EXC-5 J1 N1T1 1/5/2012 
EXC-6 J1N1T2 1/5/2012 
EXC-7 J1N1T3 1/5/2012 
EXC-8 J1N1T4 1/5/2012 
EXC-9 J1N1T5 1/5/2012 

EXC-10 J1N1T6 1/5/2012 
EXC-12 J1N1T8 1/5/2012 

Statistical Computation Input Data 

Sample Sample Sample 

Area Number Date 
EXC-11 J1 N1T7/J1 N1T9 1/5/2012 
EXC-1 J1N1R7 1/5/2012 
EXC-2 J1N1R8 1/5/2012 
EXC-3 J1N1R9 1/5/2012 
EXC-4 J1N1TO 1/5/2012 
EXC-5 J1 N1T1 1/5/2012 
EXC-6 J1N1T2 1/5/2012 
EXC-7 J1 N1T3 1/5/2012 
EXC-8 J1N1T4 1/5/2012 
EXC-9 J1 N1T5 1/5/2012 

EXC-10 J1N1T6 1/5/2012 
EXC-12 J1N1T8 1/5/2012 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide and 
RAG type 

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

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Attachment to Waste Site Reclassification Form 201 2-026 

Ori ginator N. K. Schiffern Y½ 
Project 100-0 Field Remediation 

CALCULATION SHEET 

Date 05/07/12 
Job No. 14655 

Subject 100-0 -50:4 Subsite Cleanup Verification 95% UCL Calculations 

Manganese Nickel Vanadium Zinc 

mg/kg Q POL mg/kg 0 POL mg/kg 0 POL mg/kg 0 POL 
290 I X 0.10 10.7 X 0.12 53.0 X 0.095 41.4 X 0.40 
278 X 0.10 9.7 X 0.12 52.2 X 0.095 40.3 X 0.40 
283 X 0.091 11 .3 X 0.11 57.0 X 0.086 40.0 X 0.36 
273 ' X 0.10 9.4 X 0.13 51 .6 X 0.098 46.2 X 0.42 
268 X 0.10 8.7 X 0.13 60.7 X 0.097 53.3 X 0.41 
283 X I 0.10 11.4 X 0.13 61 .9 X 0.096 47.9 X 0.41 
413 X 0.098 10.5 X 0.12 54.4 X 0.092 128 X 0.39 
335 X 0.10 9.4 X I 0.1 3 83.9 X 0.48 47.4 X 0.41 I 

307 X 0.098 7.3 X 0.12 76.7 X 0.46 42.1 X 0.39 
289 X 0.097 8.8 X 0.12 61 .2 X 0.091 59.8 X 0.39 
275 X 0.093 7.3 X 0.11 59.3 X 0.087 43.8 X 0.37 
277 X I 0.093 8.4 X 0.11 59.1 X 0.088 43.6 X 0.37 
284 X 0.1 0 9.1 X 0.13 58.7 X 0.096 53.0 I X 0.41 

Manganese Nickel Vanadium Zinc 

mg/kg ma/k<1 ma/kc ma/k~ 
284 10.2 52.6 40.9 
283 11.3 57.0 40.0 
273 9.4 51 .6 46.2 
268 8.7 60.7 53.3 
283 11.4 61.9 47.9 
413 10.5 I 54.4 128 
335 9.4 83.9 47.4 
307 7.3 I 76.7 42.1 

. 289 8.8 61 .2 59.8 
275 7.3 59.3 43.8 
277 8.4 59.1 43.6 
284 ! 9.1 I I 58.7 I 53.0 

Manganese Nickel Vanadium Zinc 

Large data set (n a: 10), 
Large data set (n;;: 10), use 

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

MTCAStat lognormal 
lognormal and normal lognormal and normal 

distribution rejected, use 
distribU1ion. 

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

12 12 12 12 I 
0% 0% 0% 0% 
298 9.3 61 .4 53.8 
40.6 1.4 9.5 24.1 
317 10.1 66.0 65.3 
413 11.4 83.9 128 

512 19.1 85.1 67.8 
GW Protection GW Protection GW Protection River Protection 

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

Because all values are below Because all values are below Because all values are below The data set meets the 3-
background (512 mg/kg) the background {19.1 mg/kg) the background (85.1 mg/kg) the part test criteria when 
WAC 173-340 3-part test is WAC 173-340 3-part test is WAC 173-340 3-part test is compared to the most 

not required. not required. not required. stringent RAG. 

TPH- diesel 

ua/ka 0 PQL 
1300 J 71 0 
2900 J 670 
8100 650 
12000 680 
2400 J 780 
1500 J 670 
9600 710 
2800 J 680 
670 u 670 

6600 670 
3300 J 690 
3700 J 700 
1400 J 680 

TPH-diesel 

ua/ka 
2100 
8100 
12000 I 
2400 
1500 
9600 
2800 
335 

6600 
3300 
3700 
1400 

TPH-diesel 

Large data set (n a: 1 0), use 
MTCAStat lognormal 

distribution. 

12 
8% 

4486 
3702 
12221 
12000 

200000 
ug/kg DE, GW & River 

Protection 

NO 
NO 
NO 

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

stringent RAG. 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Cale. No. ----'o'-1..:.0..:.00;::,...c-Cc,;.A.c..•_V0-'--4--'5..:.5__,dYI" 
Checked I. B. Berezovskiy :,-\liU 

TPH - diesel EXT 

ua/ka Q POL 
3800 J 1000 
6900 980 
25000 960 
36000 1000 
6400 1100 
4000 980 
21000 1000 
8700 1000 
990 u 990 

15000 980 
9000 1000 
14000 1000 
3900 J 1000 

TPH - diesel EXT 

ua/ka 
5350 I 

25000 
36000 
6400 
4000 

21000 
8700 
495 

15000 
9000 
14000 
3900 

TPH • diesel EXT 

Large data set (n a: 10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
8% 

12404 
10421 
17352 
36000 I 

200000 
ug/kg DE, GW & River 

Protection 

NO 
NO 
NO 

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

stringent RAG. 

Rev. 0 

Rev. No. O 
Date 05/07/12 
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Washington Closure Hanford 
Originator N. K. Schiffern -~ 

Project 100-D Field Remediation 

Attachment to Waste Site Reclassifica tion Form 2012-026 

MAXIMUM VALUE 3-PARTTEST CALCULATION SHEET 

Date 05/07/12 
Job No. 14655 

Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations 
1 100-0-50:4 Subsite Maximum 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 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 

Sample Sample Sample 
Area Number Date 

EXC-11 J1N1T7 1/5/2012 
Duolicate of J1 N1T7 J1N1T9 1/5/2012 

EXC-1 J1N1R7 1/5/2012 
EXC-2 J1N1R8 1/5/2012 
EXC-3 J1N1R9 1/5/2012 
EXC-4 J1N1TO 1/5/2012 
EXC-5 J1 N1T1 1/5/2012 
EXC-6 J1N1T2 1/5/2012 
EXC-7 J1N1T3 1/5/2012 
EXC-8 J1N1T4 1/5/2012 
EXC-9 J1N1T5 1/5/2012 
EXC-10 J1N1T6 1/5/2012 
EXC-12 J1N1T8 1/512012 

Statistical Computations 

% < Detection limit 
. Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) unless otherwise noted 
WAC 173-340 3-PARTTEST 

Maximum > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Sample Sample Sample 
Area Number Date 

EXC-11 J1N1TT 1/5/2012 
Duplicate of J1N1TT J1N1T9 1/5/2012 

EXC-1 J1N1R7 1/5/2012 
EXC-2 J1N1R8 1/5/2012 
EXC-3 J1N1R9 1/5/2012 
EXC-4 J1N1TO 1/5/2012 
EXC-5 J1N1T1 1/5/2012 
EXC-6 J1N1T2 1/5/2012 
EXC-7 J1N1T3 1/5/2012 
EXC-8 J1N1T4 1/512012 
EXC-9 J1N1T5 1/5/2012 
EXC-10 J1N1T6 1/5/2012 
EXC-12 J1N1T8 1/5/2012 

Statistical Computations 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionucllde and RAG type 

lua/kal 
WAC 173-340 3-PARTTEST 

Maximum > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Antimony Boron 
mo/ka o POL mq/kq o POL 
0.38 UJ 0 .38 0.99 u I 0.99 
0 .39 UJ 0 .39 0.99 u I 0.99 
0 .40 BJ 0.35 0.90 u 0.90 
0 .40 UJ 0.40 1.0 u 1.0 
0 .84 J 0.39 1.0 u 1.0 
0 .47 BJ 0.39 1.0 u i 1.0 
1.1 J 0.37 0.96 u I 0.96 

0 .39 UJ 0.39 1.0 u 1.0 
0 .39 BJ 0.37 0.96 u 0.96 
0 .37 UJ 0.37 0 .96 B 0.95 
0.35 UJ 0.35 0 .91 u 0.91 
0.35 UJ 0.35 0.91 u 0.91 
0.39 UJ 0.39 1.0 u 1.0 

Antimony Boron 
58% I I 92% I I 
1.1 I I 0 .96 I I 

5 GW & River 320 
Protection GW Protection 

NA NO 
NA NO 
NA NO 

Because all values are below 
background (5 mg/kg) the 

The data set meets the 3-part 

WAC 173-340 3-part test is 
test criteria when compared to 

not required. 
the most stringent RAG. 

Chrysene Fluoranthene 
ua/ka o POL uq/kq o POL 

5.0 I u 5.0 13 u i 13 
4.9 u 4.9 13 u 13 
4.8 u 4.8 13 u 13 
4.9 u 4.9 13 u I 13 
5.5 u 5.5 15 u 15 
5.0 I u 5.0 13 u 13 
23 J 5.0 99 13 
4.9 u 4.9 13 u 13 
4.9 u 4.9 13 u I 13 
4.9 u 4.9 13 u 13 
4.9 u 4.9 13 u 13 
5.0 u 5.0 14 u 14 
5.0 I u 5 .0 13 u I 13 

Chrvsene Fluoranthene 
92% I I 92% I I 

23 I I 99 I I 

100 18000 
River Protection River Protection 

NO NO 
NO NO 
NO NO 

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

the most stringent RAG. the most stringent RAG. 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Hexavalent Chromium Mercun Molybdenum 
mq/kq a POL ma/ka o POL mq/kq o POL 
0.155 u 0.155 0 .0060 I u 0.0060 0.26 u 0.26 
0.155 I u 0.155 0.0071 u 0.0071 0.26 u 0.26 
0.155 u 0.155 0.0065 u 0.0065 0.24 B 0.24 
0.155 u 0.155 0.0064 u 0.0064 0.57 B 0.27 
0.155 u 0.155 0.0068 u 0.0068 0.28 B 0.27 
0.391 0.155 0.0063 u 0.0063 0.27 u 0.27 
0.242 0.155 0.0067 I u 0.0067 0.72 B 0.25 
0.155 u 0.155 0.0058 u 0.0058 0.27 u I 0.27 
0.155 u 0.155 0.0054 u 0.0054 0.26 u 0.26 
0.155 u 0.155 0.019 B 0.0066 0.25 B 0.25 
0.155 u 0.155 0.013 I B 0.0059 0.24 u 0.24 
0.155 u 0.155 0 .0057 B 0.0054 0.24 u 0.24 
0.155 u 0.155 0 .0071 u 0.0071 0.26 u 0.26 

Hexavalent Chromium Mercurv Molvbdenum 
83% I I 75% I I 58% I I 
0.391 I I 0.019 I I 0.72 I I 

2 0.33 GW & River 8 
River Protection Protection GW Protection 

NO NA NO 
NO NA NO 
NO NA NO 

Because all values are below 
The data set meets the 3-part 

background (0.33 mg/kg) the 
The data set meets the 3-part 

test criteria when compared to 
WAC 173-340 3-part test is not 

test criteria when compared to 
the most stringent RAG. 

required. 
the most stringent RAG. 

Phenanthrene Pyrene Aroclor-1260 
uq/ka o POL ua/kQ o POL ua/ka o POL 

12 u 12 12 u 12 2.6 ' u 2.6 I 

12 u 12 12 u 12 2.5 u 2.5 
12 u 12 12 u 12 12 2.6 
12 ! u 12 12 u 12 2.5 u 2.5 
14 u 14 14 u 14 3.0 u 3.0 
12 u 12 12 u 12 2.6 u 2.6 

140 12 65 12 4.3 J 2.7 
12 u 12 12 u 12 2.7 u 2.7 
12 u 12 12 u 12 2.4 u 2.4 
12 u 12 12 u 12 2.5 I u 2.5 
12 u 12 12 u 12 2.7 u 2.7 
13 u 13 13 u 13 2.7 u 2.7 
12 u 12 12 u 12 2.7 u 2.7 

Phenanthrene Pvrene Aroclor-1260 
92% I I 92% I I 83% I I 
140 I I 65 I I 12 I I 

240000 48000 17 GW & River 
GW Protection GW Protection Protection 

NO NO NO 
NO NO NO 
NO NO NO 

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

the most stringent RAG. the most stringent RAG. the most stringent RAG . 

Cale. No. 01 00D-CA-V0455 -Af'ri 
Checked __ -'-i.~B~-~B~e;;..re~z~o;;..vs~k~iy.__~\~.,yVo1--

Rev. No. ____ o __ _ 
Date __ 0"'5""/0;;..7-'-/-'"12;c.__ 

Sheet No. 8 of 21 -------

Bem:o(alovrene Benzo(b fluoranthene Benzo/klfluoranthene 
uq/kq o POL uq/kq o POL ug/kq a POL 

6.6 u 6.6 4.3 u I 4.3 4.0 I u I 4.0 
6.4 u 6.4 4.2 u 4.2 4.0 u 4.0 
6.4 u 6.4 4.2 u 4.2 3.9 u 3.9 
6.5 u 6.5 4.3 u 4.3 4.0 u 4.0 
7.3 u 7.3 4.8 u 4.8 4.5 u 4.5 
6.6 u 6.6 4.3 u 4.3 4.1 u 4.1 
7.2 J 6.6 20 4.3 6.7 J 4.0 
6.5 u 6.5 4,3 u 4.3 4.0 u 4.0 
6.5 u 6.5 4.3 u 4.3 4 .0 u 4.0 
6.5 u 6.5 4.3 u I 4.3 4.0 u 4.0 
6.5 u 6.5 4.3 u I 4.3 4.0 u 4.0 
6.7 u 6.7 4.4 u ! 4.4 4.1 u 4.1 
6.6 u 6.6 4.3 u 4.3 4.1 u 4.1 

Benzo(aJpyrene Benzo(b lfluoranthene Benzo(klfluoranthene 
92% I I 92% I I 92% I I 
7.2 I I 20 I I 6.7 I I 

15 ug/kg GW & River 15 ug/kg GW & River 15 ug/kg GW & River 
Protection Protection Protection 

NO YES NO 
NO NO NO 
NO NO NO 

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

the most stringent RAG. compared to the direct the most stringent RAG. 
exposure RAG. 
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Washington Closure Hanford 
Originator N. K. Schiffern "(',b 

Project 100-D Field Remediation 
Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations 

1 100-D-50:4 Subsite Statistical Calculations 
2 V T I en Icat on Data -Sta~ ing pile Area 
3 
4 
5 
6 
7 
8 
9 

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

36 

37 
38 
39 
40 
41 
42 
43 

Sample Sample Sample 
Area Number Date 

SPA-7 J1N1V8 3/15/2012 
Duolicate of J 1 N 1 Va J1N1 W4 3/15/2012 

SPA-1 J1N1V2 3/15/2012 
SPA-2 J1N1V3 3/15/2012 
SPA-3 J1N1V4 3/15/2012 
SPA-4 J1N1V5 3/15/2012 
SPA-5 J1N1V6 3/15/2012 
SPA-6 J1N1V7 3/15/2012 
SPA-8 J1N1V9 3/15/2012 
SPA-9 J1N1WO 3/15/2012 

SPA-iO J1N1W1 3/15/2012 
SPA-11 J1N1W2 3/15/2012 
SPA-12 J1N1W3 3/15/2012 

tatistical Comoutation lnout Data 
Sample Sample sample 

Area Number Date 
SPA-7 J1 N1 V8/J1 N1W4 3/15/2012 
SPA-1 J1N1V2 3/15/2012 
SPA-2 J1N1V3 3/15/2012 
SPA-3 J1N1V4 3/15/2012 
SPA-4 J1N1V5 3/15/2012 
SPA-5 J1N1V6 3/15/2012 
SPA-6 J1N1V7 3/15/2012 
SPA-8 J1N1V9 3/15/2012 
SPA-9 J1N1WO 3/15/2012 

SPA-10 J1N1W1 3/15/2012 
SPA-11 J1N1W2 3/15/2012 
SPA-12 J1N1W3 3/15/2012 

i IC tat1st ca omcutatIons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

Z-statistic 
95% UCL on mean 

Maximum value 

Cesium-137 
pCJ/q a MDA 
0.136 0.0348 
0.1 31 0.0426 

0.00964 u 0.0363 
0.0599 0.0255 
0.0312 0.0227 
o.o6n 0.0339 
0.0345 u 0.0411 
0.00598 u 0.0350 
0.0247 u 0.0393 
0.120 0.0243 

0.0512 u 0.0414 
0.245 0.0244 
0.148 0.0296 

Cesium-137 
oCi/a 

0.134 
0.00964 
0.0599 I 
0.0312 
0.0677 
0.0345 
0.00598 
0.0247 
0.120 

0.0512 
0.245 
0.148 

Cesium-137 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 
42% 

0.0776 
0.07 11 

1.64 
0.11 1 
0.245 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Attachment to Waste Site Reclassification Form 20 12-026 

CALCULATION SHEET 

Date 05/07/12 
Job No. 14655 

Tritium 
oCi/a a MOA 

0.0158 J 0.0314 
·0.00205 u 0.0323 
0.0379 0.0377 
0.0342 0 .0311 
0.0176 u 0.0361 
0 .0218 u 0.0315 
0.0208 u 0.0302 
0.0457 0 .0311 

0.00654 u 0.0277 
0.0174 u 0.0275 
0.•148 u 0.0324 
0.0227 0.0226 
0.0335 0.0289 

Tritium 
pCi/Q 

0.00688 
0.0379 
0.0342 
0.0176 
0.0218 
0.0208 
0.0457 

0.00654 
0.0174 
0.0148 
0.0227 
0.0335 

Tritium 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 I 

50% 
0.0233 
0.0122 

1.64 
0.0291 
0.0457 

Cale. No. 
Checked 

01 OOD-CA· V0455 
I. B. Berezovskiy 

Rev. No. 0 
Date 05/07/12 

Sheet No. 9 of 21 
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2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Washington Closure Hanford 

100-D-50:4 Subsite Statistical Calculations 
Verification Data - Stac inq Pile Area 

Sample Sample Sample 
Area Number Date 

SPA-7 J1N1V8 3/15/2012 
Duplicate of J 1 N 1 VS J1N1W4 3/15/2012 

SPA-1 J1N1V2 3/15/2012 
SPA-2 J1N1V3 3/15/2012 
SPA-3 J1N1V4 3/15/2012 
SPA-4 J1N1V5 3/15/2012 
SPA-5 J1N1V6 3/15/2012 
SPA-6 J1N1V7 3/15/2012 
SPA-8 J1N1V9 3/15/2012 
SPA-9 J1N1WO 3/15/2012 
SPA-10 J1N1W1 3/15/2012 
SPA-11 J1N1W2 3/15/2012 
SPA-12 J1N1W3 3/15/2012 

Statistical Comoutation Input Data 
Sample Sample Sample 

Area Number Date 
SPA-7 J1N1V8/J1N1W4 3/15/2012 
SPA-1 J1N1V2 3/15/2012 
SPA-2 J1N1V3 3/15/2012 
SPA-3 J1N1V4 3/15/2012 
SPA-4 J1N1V5 3/15/2012 
SPA-5 J1N1V6 3/15/2012 
SPA-6 J1N1V7 3/15/2012 
SPA-8 J1N1V9 3/15/2012 
SPA-9 J1N1WO 3/15/2012 
SPA-10 J1N1W1 3/15/2012 
SPA-11 J1N1W2 3/15/2012 

32 
33 S 
34 

SPA-12 
tatIst1ca IC omputatIons 

J1N1W3 3/15/2012 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradlonucllde and 
RAG type 

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

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Attachment to Waste Site Reclassification Form 201 2-026 

Originator N. K. Schiffern Yv\ 
Project 100-D Field Remediation 

CALCULATION SHEET 

Date 05/07/1 2 
Job No. 14655 

Subject 100-0-50:4 Subsite Cleanup Verification 95% UCL Calculations 

Arsenic Barium Beryllium Boron 
mg/kg 0 POL mg/kq 0 PQL mQ/kQ 0 PQL mQ/k<1 a PQL 

3.0 0.67 77.4 I X 0.077 0.55 0.034 1.8 8 1.0 
3.4 0.62 69.5 X 0.072 0.52 0.031 1.7 8 0.93 
3.5 0.63 77.9 X 0.072 0.56 0.031 1.0 BM 0.93 
2.7 0.60 70.4 X 0.069 0.56 0.030 1.4 B 0.89 
2.5 0.58 69.2 X 0.067 0.61 I 0.029 1.6 8 0.87 
3.0 0.63 68 .0 X 0.073 0.56 0.032 1.7 8 0.94 
2.9 0.62 65.6 X 0.072 0.54 0.031 1.2 B 0.93 
2.4 0.64 60.1 X 0.074 0.56 0.032 1.0 u 0.95 
5.4 0.67 80.0 X 0.078 0.62 0.034 2.2 1.0 
2.3 0.64 74.2 X 0.074 0.53 0.032 1.5 B 0.96 
3.2 0.66 75.7 X 0.076 0.62 0.033 1.7 B 0.98 
2.4 0.66 78.4 X 0.076 0.57 0.033 2.2 0.98 
2.8 0.64 99.8 X 0.074 0.65 0.032 4.0 

' 
0.96 

Arsenic Barium Beryllium Boron 
mg/kg mg/k~ ma/kc mg/k~ 

3.2 I 73.5 0.54 1.8 
3.5 77.9 0.56 1.0 
2.7 70.4 0.56 1.4 
2.5 69.2 0.61 1.6 
3.0 68.0 0.56 1.7 
2.9 65.6 0.54 1.2 
2.4 60.1 0.56 I 0.48 
5.4 80.0 0.62 2.2 
2.3 74.2 0.53 1.5 
3.2 75 .7 0.62 1.7 
2.4 78.4 0.57 2.2 
2.8 99.8 0.65 4.0 

Arsenic Barium Beryllium Boron 
Large data set (n 2: 10), 

Large data set (n 2: 10), use Large data set (n 2: 10), use 
Large data set (n 2: 10), 

lognormal and normal 
MTCAStat lognormal MTCAStat lognormal 

lognormal and normal 
distribution rejected, use 

distribution. distribution. 
distribution rejected, use 

z-statistic. z-statistic. 
12 I 12 12 ' 12 
0% I 0% 0% 8% 
3.0 I 74.4 0.58 1.7 

0.84 I 9.9 0.039 0.86 
3.4 I 79.7 0.60 2.1 
5.4 I 99.8 0.65 4.0 

20 DE, GW & River 200 1.51 GW & River 320 
Protection GW Protection Protection GW Protection 

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

Because all values are below Because all values are below Because all values are below The data set meets the 3-
background (6.5 mg/kg) the background (132 mg/kg) the background (1.51 mg/kg) the part test criteria when 
WAC 173-340 3-part test is WAC 173-340 3-part test is WAC 173-340 3-part test is compared to the most 

not required. not required. not required. stringent RAG. 

Cadmium 
mQ/kq a POL 
0.17 B 0.042 
0.15 8 0.039 
0.12 B 0.039 
0.11 B 0.037 
0.14 B 0.036 
0.13 B I 0.039 
0.12 B 0.039 

0.072 B 0.040 
0.099 B 0.042 
0.13 B 0.040 
0.14 B 0.041 
0.17 I 8 0.041 
0.14 I B 0.040 

Cadmium 
mg/kg 

0.16 
0.12 
0.11 
0.14 
0.13 
0.12 

0.072 
0.099 
0.13 
0.14 
0.17 
0.14 

Cadmium 

Large data set (n 2: 10), use 
MTCAStat normal 

distribution. 

12 
0% 
0.13 

0.026 
0.15 
0.17 

0.81 GW & River 
Protection 

NA 
NA 
NA 

Because all values are below 
background (0.81 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Cale. No. 
Checked 

01 00D-CA-V0455 
I. B. Berezovskiy 

Chromium Cobalt 
mg/kg a POL mQ/kQ 0 POL 

11 .5 I I 0.059 7.2 X I 0.10 
10.3 I 0.055 6.4 X 0.095 
9.5 0.055 6.9 X 0.095 
12.5 0.053 6.9 X 0.091 
8.5 0.051 8.5 X 0.089 
8.8 0.056 7.4 X 0.096 
9.7 I 0.055 7.0 X 0.094 
8.9 0.056 7.5 X 0.097 
9.3 0.059 7.1 X 0.10 
10.0 I 0.057 6.0 X 0.098 
9.5 0.058 7.8 X 0.10 
8.7 0.058 6.4 X 0.10 
8.1 I 0.057 7.4 X 0.098 

Chromium Cobalt 
ma/ku mQ/k<1 

10.9 6.8 I 

9.5 6.9 
12.5 6.9 
8.5 8.5 
a.a 7.4 
9.7 7.0 
8.9 7.5 
9.3 7.1 
10.0 6.0 
9.5 7.8 
8.7 6.4 
8.1 7.4 

Chromium Cobalt 

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

distribution. distribution. 

12 12 
0% 0% 
9.5 7.1 
1.2 0.65 

10.2 7.5 
12.5 8.5 

18.5 GW & River 15.7 

Protection GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (18.5 mg/kg) the background (15.7 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 

Rev. No. O 
Date 05/07 /12 

Sheet No. 10 of 21 

Copper 
mg/kq a POL 
18.7 0.22 
16.8 0.21 
16.4 0.21 
16.3 I 0.20 
17.1 0.19 
18.1 0.21 
16.8 0.21 
16.4 0.21 
17.6 0.22 
16.4 0.21 
18.0 0.22 
16.9 0.22 
17.8 0.21 

Copper 
ma/ka 

17.8 I 
16.4 
16.3 
17.1 
18.1 
16.8 
16.4 
17.6 
16.4 
18.0 
16.9 
17.8 

Coooer 

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

distribution. 

12 
0% 
17.1 
0.69 
17.5 
18.7 

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 

100-D-50:4 Subsite Statistical Calculations 
2 Verification Data - Stai ing Pile Area 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 S 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Sample Sample 
Area Number 

SPA-7 J 1N1V8 
Dupl icate of J1N1V8 J1N1W4 

SPA-1 J1N1V2 
SPA-2 J1N1V3 
SPA-3 J1N1V4 
SPA-4 J1N1V5 
SPA-5 J1N1V6 
SPA-6 J1N1V7 
SPA-8 J1N1V9 
SPA-9 J1N1W0 

SPA-10 J1N1W1 
SPA-11 J1N1W2 
SPA-12 J1N1W3 

tatistical Comoutation Input Data 
Sample Sample 

Area Number 
SPA-7 J1 N1 V8/J1 N1W4 
SPA-1 J1N1V2 
SPA-2 J1N1V3 
SPA-3 J1N1V4 
SPA-4 J1N1V5 
SPA-5 J1N1V6 
SPA-6 J1N1V7 
SPA-8 J1N1V9 
SPA-9 J1N1WO 

SPA-10 J1N1W1 
SPA-11 J1N1W2 
SPA-12 J1N1W3 

Sample 
Date 

3/1 5/2012 
3/ 15/2012 
3/ 15/2012 
3/ 15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 

Sample 
Date 

3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 
3/15/2012 32 

33 
34 

Statistical Computations 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide and 
RAG type 

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

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Attachment to Waste Site Reclassification Form 201 2-026 

Originator N. K. Schiffem '\f'1!':i 
Project 1 00·D Field Remediation 

CA LCULATION SHEET 

Date 05/07/12 
Jo b No. 14655 

Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculat ions 

Lead Manganese Mercurv Nickel 
mg/kg a POL ma/kci a POL mci/ka a PQL mQJkg a PQL 
33.6 I 0.27 319 X I 0.10 0.015 i B 0.0065 11.9 X 0.12 I 

12.2 0.26 324 X 0 .095 0 .019 0.0058 11.1 X 0.1 2 
10.3 0.26 308 X 0 .095 0.0086 BM 0.0052 9.8 X 0. 12 
6.4 I 0.25 302 X 0.091 0.0067 I u 0.0067 12.7 X 0.11 
6.6 I 0.24 330 X 0.089 0.0076 B 0.0052 20.4 X 0 .11 
9.6 0.26 305 X 0.096 0.013 B 0.0050 11 .6 X 0.12 
6.5 ' 0.26 313 X 0.094 0.013 I B 0.0051 10.1 X 0.12 
4.2 0.26 321 X 0 .097 0.0063 u 0.0063 9.4 X 0 .12 
19.3 0.28 319 I X 0.10 0.0058 u 0.0058 10.3 X 0 .13 
12.6 0.26 279 X 0.098 0.048 0.0058 9.3 X 0.12 
7.9 0.27 324 X 0.10 0.0086 B 0.0064 9.6 X 0.12 

50.5 0.27 278 X 0.10 0.0090 B 0.0051 9.0 X 0.12 
10.9 0.26 314 I X I 0.098 0.015 8 0.0060 9.5 X 0.12 

Lead Manganese Mercury Nickel 
mq/kQ mQ/kCI ma/k<: ma/kc 

22.9 322 I 0.Q17 11 .5 
10.3 308 0.0086 9.8 
6.4 I 302 0.0034 12.7 
6.6 330 0.0076 20.4 
9.6 305 0.013 11 .6 
6.5 313 0.013 10.1 
4.2 321 0.0032 9.4 

19.3 319 0.0029 10.3 
12.6 279 0.048 9.3 
7 .9 324 0.0086 9.6 

50.5 278 0.0090 9.0 
10.9 314 0.015 9.5 I 

Lead Manqanese Mercurv Nickel 

Large data set (n 2: 10), use 
Large data set (n 2: 10), 

Large data set (n 2: 10), use 
Large data set (n 2: 10), 

MTCAStat lognormal 
lognormal and normal 

MTCAStat lognormal 
lognormal and normal 

distribution rejected, use distribution reiected, use 
distribution. 

z-statistlc. 
distribution. 

z-statistic. 

12 12 12 12 ! 
0% 0% 25% 0% I 
14.0 310 0.012 11.1 I 
12.7 16.6 0.012 3.1 i 
22.4 317 I 0.024 12.6 i 
50.5 330 0.048 20.4 I 

10.2 GW & River 512 0 .33 GW & River 19.1 

Protection GW Protection Protection GW Protection 

YES NA NA NO 
YES NA NA NO 
YES NA NA NO 

A detailed assessment will be 
Because all values are below Because all values are below The data set meets the 3-

performed. The data set 
background (512 mg/kg) the background (0.33 mg/kg) the part test criteria when 

meets the 3-part test criteria 
when compared to the direct 

WAC 173-340 3-part test is WAC 173-340 3-part test is compared to the most 

exposure RAG. 
not required. not required. stringent RAG. 

Vanadium 
mQJkg Q PQL 
48.3 X 0.095 
44.8 X 0.089 
52.3 X 0.090 
49.7 X 0.086 
56.8 X 0.083 
53.4 X 0.090 
47.3 X 0.089 
53.0 X 0.091 
54.0 X 0.096 
49.6 X 0.092 
55.8 X 0.094 
53.2 X 0.094 
57.6 X 0.092 

Vanadium 
ma/ka 

46.6 
52.3 
49.7 
56.8 
53.4 
47.3 
53.0 I 

54.0 
49.6 
55.8 
53.2 
57.6 

Vanadium 

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

distribution. 

12 
0% 

52.4 
3.5 

54.4 
57.6 

85.1 

GW Protection 

NA 
NA 
NA 

Because all values are below 
background (85.1 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Cale. No. 0100D-CA-V0455 .()A.,., 
Checked _ _ _ l_. _B_. _B_ere_zo_v_s_k_,_iY-~,._..1£:1 

Zinc TPH-diesel 
ma/ka 0 POL ug/kg a POL 
48.4 I X I 0 .40 17000 690 I 

51 .2 X 0 .38 24000 640 
49.3 XM 0 .38 71000 660 
42.0 X 0 .36 12000 710 
45.1 X 0 .35 5700 690 
57.8 X 0.38 25000 680 
55.3 X 0 .38 23000 680 
40.8 X I 0 .39 3600 J 690 
42.6 X 0.41 9200 680 
50.6 X 0 .39 6300 690 
48.2 X 0.40 18000 680 
95.2 X 0.40 5700 670 
49.0 X 0 .39 4200 680 

Zinc TPH -diesel 
ma/k1 uQ/kc 

49.8 20500 
49.3 71000 
42.0 12000 
45.1 5700 
57.8 25000 
55.3 23000 
40.8 3600 
42.6 9200 
50.6 6300 
48 .2 18000 
95.2 5700 
49.0 4200 

Zinc TPH •diesel 

Large data set (n 2: 10), 
Large data set (n 2: 10), use 

lognormal and normal 
MTCAStat lognormal 

distribution rejected , use 
z-statistic. 

distribution. 

12 12 
0% 0% 
52.1 17017 
14.5 18656 
59.0 35280 
95.2 71000 

200000 
67.8 

ug/kg DE, GW & River 
River Protection Protection 

NO NO 
NO NO 
NO NO 

The data set meets the 3-
part test criteria when 

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

compared to the most 
the most stringent RAG. 

stringent RAG. 

Rev. 0 

Rev. No. O 
Date 05/07/12 
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TPH diesel EXT 
uClfkCI 0 POL 
57000 1000 
87000 950 

200000 I 980 
32000 1000 

13000 1000 
74000 1000 
65000 990 
8200 1000 
30000 1000 
14000 1000 
49000 1000 
14000 990 
10000 1000 

TPH diesel EXT 
UQ/k\'.l 

72000 I 
I 

200000 
32000 
13000 
74000 
65000 
8200 

30000 ' 
14000 
49000 
14000 
10000 

TPH diesel EXT 

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

distribution . 

12 
0% 

48433 
53758 
118551 
200000 

200000 
ug/kg DE, GW & River 

Protection 

NO 
NO 
NO 

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

stringent RAG. 
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Washington Closure Hanford 

1 100-D-50:4 Subsite Statistical Calculations 
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 

42 

43 
44 
45 
46 

47 

Verification Data - Sta< inQ Pile Area 

Sample Sample Sample 

Area Number Date 
SPA-7 J1N1V8 3/15/2012 

Duplicate of J 1 N 1 V8 J1N1W4 3/15/2012 
SPA-1 J1N1V2 3/15/201 2 
SPA-2 J1N1V3 3/1 5/2012 
SPA-3 J1N1V4 3/15/2012 
SPA-4 J1N1V5 3/15/2012 
SPA-5 J1N1V6 3/15/2012 
SPA-6 J1N1V7 3/1 5/2012 
SPA·8 J1N1V9 3/15/2012 
SPA-9 J1N1W0 3/15/2012 
SPA-10 J1N1W1 3/1 5/2012 
SPA-11 J1N1W2 3/15/2012 
SPA-12 J1N1W3 3/15/2012 

Statistical Comoutatlon lnout Data 

Sample Sample Sample 

Area Number Date 
SPA-7 J1N1V8/J1N1W4 3/15/2012 
SPA-1 J1N1V2 3/15/2012 
SPA-2 J1N1V3 3/15/2012 
SPA-3 J1N1V4 3/15/2012 
SPA-4 J1N1V5 3/15/2012 
SPA-5 J1N1V6 3/15/2012 
SPA·6 J1N1V7 3/15/2012 
SPA-8 J1N1V9 3/15/201 2 
SPA-9 J1N1WO 3/15/2012 
SPA-10 J1N1W1 3/15/2012 
SPA-11 J1 N1W2 3/15/2012 
SPA-12 J1N1W3 3/15/201 2 

Statistical Comoutatlons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 
Most Stringent Cleanup Limit for nonradionuclide and 

RAG type 
(ua/ka) 

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

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

WAC 173-340 Compliance? 

Attachment to Waste Site Reclassification Form 20 12-026 

Originator N. K. Schiffern ')'16 
Project 100-D Field Remediation 

CALCULATION SHEET 

Date 05/07 /12 
Job No. 14655 

Subject 100-D-50 :4 Subsite Cleanup Verification 95% UCL Calculations 

Chrysene Fluoranthene Pyrene Aroclor-1260 

UQ/kQ a PQL ua/ka Q PQL ua/ka Q PQL ua/ka a PQL 
62 4.9 110 X 13 130 12 4.3 I JP I 2.5 
38 J 5.0 69 I 13 74 X 12 4.2 JP I 2.6 
13 I JX 4.8 30 JX 13 26 JX 12 3.4 JP 2.7 
9.2 J 5.0 14 J 13 14 JX 12 2.7 u 2.7 
5.0 u 5.0 13 u 13 12 u 12 2.5 u 2.5 
9.1 J 4.9 16 J 13 16 JX 12 6.5 J 2.5 
5.6 J 4.8 19 JX 13 16 JX 12 19 2.5 
4.7 u I 4.7 13 u 13 12 u 12 2.5 u I 2.5 
7.0 J 5.0 13 u 13 16 J 12 2.7 u 2.7 
38 J 4.7 49 X 13 63 12 10 2.6 
7.8 J ! 4.9 14 J 13 14 JX 12 9.2 J 2.5 
77 4.8 130 13 160 12 14 2.5 
17 J 4.9 27 J 13 27 JX I 12 2.6 u 2.6 

Chrysene Fluoranthene Pyrene Aroclor-1260 

ua/ka uQ/kci uQ/kci ua/ka 

50 90 I 102 I 4.3 
13 30 26 3.4 
9.2 14 14 1.4 
2.5 6.5 6 1.3 
9.1 16 I 16 ; 6.5 
5.6 19 16 

' 
19 

2.4 6.5 6.0 1.3 
7.0 6.5 16 1.4 
38 49 63 10 
7.8 14 14 9.2 
77 130 160 14 
17 27 27 I 1.3 

Chrysene Fluoranthene Pyrene Aroclor-1260 

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

MTCAStat lognormal MTCAStat lognormal MTCAStat lognormal 
lognormal and normal 

distribution. distribution. distribution. 
distribution rejected, use 

z-statistic. 
12 12 12 12 

17% 25% 17% 42% 
20 34 39 6.1 
23 38 47 5.9 
58 82 97 8.9 
77 130 160 19 

100 18000 48000 17 GW & River 
GW Protection River Protection GW Protection Protection 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

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

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

test criteria when compared to 
compared to the most compared to the most 

stringent RAG. 
the most stringent RAG. 

stringent RAG. stringent RAG. 

Bis(2•ethylhexyl) phthalate 

ug/ka a PQL 
97 JB I 46 
110 JB 47 
47 u 47 
98 JB 45 
88 JB 48 
98 JB 46 
98 JB 46 
94 I JB 47 
96 JB 47 
110 JB 44 
97 JB 45 
120 JB 46 
96 JB 46 

Bis(2-ethylhexyl) phthalate 

unlka 
104 I 

24 
98 
88 
98 
98 
94 
96 
110 
97 
120 
96 

Bis(2-ethylhexyl) phthalate 

Large data set (n :? 10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
8% 
94 
24 
105 
120 

360 
GW Protection 

NO 
NO 
NO 

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

stringent RAG. 
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Washington Closure Hanford 

1 100-D-50:4 Subsite Maximum Calculations 
2 V T I D S P"I A en 1cat on ata • taqin~ 1 ea rea 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Sample 
Area 

SPA-7 
Duplicate of Jl N1V8 

SPA-1 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-8 
SPA-9 
SPA-10 
SPA-11 
SPA-12 

Sample Sample 
Number Date 
J1N1V8 3/15/2012 
J1N1W4 3/15/2012 
J1N1V2 3/15/2012 
J1N1V3 3/15/2012 
J1N1V4 3/15/2012 
J1N1V5 3/15/2012 
J1N1V6 3/15/2012 
J1N1V7 3/15/2012 
J1N1V9 3/15/2012 
J1N1WO 3/15/2012 
J1N1W1 3/15/2012 
J1N1W2 3/15/2012 
J1N1W3 3/15/2012 

19 S . . IC tatIsllca omoutatlons 
20 
21 
22 

23 

24 
25 
26 
27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

(ma/l<0\ unless otherwise noted 
WAC 173-340 3-PARTTEST 

Maximum> Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Sample Sample Sample 
Area Number Date 

SPA-7 J1N1V8 3/15/2012 
Duplicate of J 1 N 1V8 J1N1W4 3/15/2012 

SPA-1 J1N1V2 3/15/2012 
SPA-2 J1N1V3 3/15/2012 
SPA-3 J1N1V4 3/15/2012 
SPA-4 J1N1V5 3/15/2012 
SPA-5 J1N1V6 3/15/2012 
SPA-6 J1N1V7 3/15/2012 
SPA-8 J1N1V9 3/15/2012 
SPA-9 J1N1WO 3/15/2012 

SPA-10 J1N1W1 3/15/2012 
SPA-11 J1N1W2 3/15/2012 
SPA-12 J1N1W3 3/15/2012 

46 S . I IC tat1st ca omoutat ons 
47 
48 
49 

50 

51 
52 
53 
54 

55 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

(uQ/kq) 
WAC 173-3403-PARTTEST 

Maximum > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv sample > 2X Cleanuo Limit? 

3-Part Test Compliance? 

Attachment to Waste Site Reclassification Form 20 12-026 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Originator N. K. Schiflern Yv~ 
Project 100-D Field Remediation 
Subject 100-0-50:4 Subsite Cleanup Verification 95% UCL Calculations 

Antimonv Hexavalent Chromium Molybdenum 
ma/ka o POL ma/kct o POL mruka o POL 
0.39 u I 0.39 1.11 0.0155 0.26 u 0.26 
0.36 u 0.36 0.1 95 0.0155 0.25 u 0.25 
0.52 B 0.36 0.171 0.0155 0.33 B 0.25 
0.35 I B 0.35 0.0155 u 0.0155 0.28 B 0.24 
0.34 u 0.34 0.0155 u 0.01 55 0.23 u 0.23 
0.36 u 0.36 0.196 0.0155 0.25 u 0.25 
0.36 u 0.36 0.0155 u 0.0155 0.25 u 0.25 
0.37 u 0.37 0.0155 u 0.0155 0.25 u 0.25 
0.39 u 0.39 0.0155 u 0.0155 0.27 u 0.27 
0.37 u 0.37 0.216 0.0155 0.25 u 0.25 
0.38 u 0.38 0.0155 u 0.0155 0.26 u 0.26 
0.38 u 0.38 0.282 I 0.0155 0.27 B 0.26 
0.37 u 0.37 0.0155 u 0.0155 0.25 u 0.25 

Antimony Hexavalent Chromium Molvbdenum 
83% I I 58% I i 75% I I 
0.52 I I 1.11 I I 0.33 I I 

5 GW &River 2 8 
Proleclion River Protection GW Protection 

NA NO NO 
NA NO NO 
NA NO NO 

Because all values are below 
The data set meets the 3-part The data set meets the 3-part test 

background (5 mg/kg) the WAC 
test criteria when compared to criteria when compared to the most 

173-340 3-part test is not 
the most stringent RAG. stringent RAG. 

required. 

Benzo :cthl)pe ylene Benzo(k)fluoranthene Fluorene 
un/lcn o POL ua/ka Q POL ua/ka o POL 

7.3 u 7.3 22 I 4.0 5.3 u 5.3 
7.4 u 7.4 13 J 4.0 5.4 u 5.4 
7.2 u 7.2 3.9 u 3.9 5.3 u 5.3 
7.4 u 7.4 4.1 u 4.1 5.5 u 5.5 
7.4 u 7.4 4.0 u 4.0 5.4 u 5.4 
7.2 u 7.2 4.0 u 4.0 5.3 u 5.3 
7.2 u 7.2 3.9 u 3.9 14 J 5.3 
7.0 u 7.0 3.8 u 3.8 5.1 u 5.1 
7.5 u 7.5 4.1 u 4.1 5.5 u 5.5 
19 J 6.9 22 3.8 5.1 u 5.1 
7.3 u 7.3 4.0 u 4.0 5.3 u 5.3 
32 7.1 30 3.9 5.2 u 5.2 
7.3 u 7.3 4.0 u 4.0 5.4 u 5.4 

Benzolohiloervlene Benzo(k)fluoranthene Fluorene 
83% I I 75% I I 92% I ! 
32 I I 30 I I 14 I I 

48000 15 GW & River 64000 
GW Protection Protection GW Protection 

NO YES NO 
NO YES NO 
NO NO NO 

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

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

RAG. 

Date 05/07/12 
Job No. 14655 

Acenaphthene Anthracene 
UCl/l<Q o POL ua/ka o POL 

10 u I 10 6.3 J 3.1 
10 u 10 3.1 u 3.1 
17 J 10 3.0 u 3.0 
10 u 10 3.2 u I 3.2 
10 u 10 3.1 u 3.1 
10 u 10 3.1 u 3.1 
10 u 10 3.0 u 3.0 
9.7 u 9.7 3.0 u 3.0 
10 u 10 3.2 u 3.2 
9.6 u 9.6 2.9 u 2.9 
10 u 10 3.1 u 3.1 
9.9 u 9.9 7.2 J 3.0 
10 u 10 3.1 u 3.1 

Acenaohthene Anthraceno 
92% I I 83% I I 
17 I I 7.2 I I 

96000 240000 
ug/kg ug/kg 

GW & River 
GW Protection Protection 

NO NO 
NO NO 
NO NO 

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

the most stringent RAG. the most stringent RAG. 

lndeno 1,2,3-cd lovrene Phenanthrene 
ua/ka o POL uQ/ka o POL 

28 J 12 78 I 12 
12 u 12 41 12 
12 u 12 12 J 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
12 u 12 30 JX 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
27 J 12 17 J 12 
12 u 12 12 u 12 
46 12 58 12 
12 u 12 12 u 12 

lndeno(1 ,2,3-cd lPvrene Phenanthrene 
75% I I 58% I I 
46 I I 78 I I 

330 GW & River 240000 
Protection GW Protection 

NO NO 
NO NO 
NO NO 

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

the most stringent RAG. the most stringent RAO. 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Rev. 0 

Rev. No. 0 -------
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Benzo a)anthracene Benzo<alPvrene Benzo(b)fluoranthene 

ua/ka o POL ua/ka o POL uQ/kq o POL 
56 X 3.2 50 I 6.5 48 4.2 
29 X 3.3 29 6.6 31 4.3 
3.2 u 3.2 36 X 6.4 4.2 u 4.2 
3.3 u 3.3 6.6 u 6.6 4.3 u 4.3 
3.3 u 3.3 6.6 u 6.6 4.3 u 4.3 
3.2 u 3.2 6.4 u 6.4 4.2 u 4.2 
3.2 u 3.2 6.4 u 6.4 4.2 u 4.2 
3.1 u 3.1 6.2 u 6.2 4.1 u 4.1 
3.3 u 3.3 6.6 u 6.6 4.3 u 4.3 
29 3.1 30 6.2 40 X 4.0 
3.2 u 3.2 6.5 u 6.5 4.2 u 4.2 
63 3.2 63 6.3 77 4.2 
17 3.2 13 J 6.5 13 JX 4.3 

Benzo(a)anthracene Benzo(a)ovrene Benzolblfluoranthene 
67% I I 58% I I 67% I I 
63 I I 63 I I 77 I I 

15 ug/kg GW & River 15 ug/kg GW & River 15 GW & River 
Protection Protection Protection 

YES YES YES 
YES YES YES 
YES YES YES 

A detailed assessment will be A detailed assessment will be A detailed assessment will be 
performed. The data set meets performed. The data set meets performed. The data set meets 

the 3-part test criteria when the 3-part test criteria when the 3-part test criteria when 
compared to the direct compared to the direct compared to the direct exposure 

exposure RAG. exoosure RAG. RAO. 

Dibenzofuran 
UCl/l<Q o POL 

20 u I 20 
20 u 20 
20 u 20 
20 u 20 
21 u 21 
20 u 20 
20 J 20 
21 u 21 
20 u 20 
19 u 19 
19 u 19 
20 u 20 
20 u 20 

Dibenzofuran 
92% I I 
20 I I 

3200 
GWProtection 

NO 
NO 
NO 

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

the most stringent RAO. 
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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 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Washington Closure Hanford 
Originator N. K. Schiffern 'b/J 
Project 100-D Field Remediation 
Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95% UCL Calculation 
3.4 J1N1T7/J1N1T9 
2.1 J1N1R7 
3.2 J1N1R8 Number of samples Uncensored values 
5.8 J1N1R9 Uncensored 12 Mean 
3.4 J1N1T0 Censored Lognormal mean 
9.2 J1N1T1 Detection limit or POL Std. devn. 
2.0 JiN1T2 Method detection limit Median 
1.5 JiN1T3 TOTAL 12 Min. 
3.3 J1N1T4 Max. 
2.6 JiN1T5 
3.2 J1N1T6 
2.5 J1N1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.904 r-squared is: 0.724 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 4.8 

DATA ID Cadmium 95% UCL Calculation 
0.058 J1 N1T7/J1 N1T9 
0.042 JiN1R7 
0.083 J1N1R8 Number of samples Uncensored values 
0.050 J1NiR9 Uncensored 12 Mean 
0.021 J1N1T0 Censored Lognormal mean 
0.020 J1 N1T1 Detection limit or PQL Std. devn. 
0.042 J1N1T2 Method detection limit Median 
0.020 JiNiT3 TOTAL 12 Min. 
0.085 J1NiT4 Max. 
0.056 J1N1T5 
0.069 J1N1T6 
0.055 J1N1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.892 r-squared is: 0.945 
Recommendations: 
Use nonmal distribution. 

UCL (based on I-statistic) is 0.062 

DATA ID Copper 95% UCL Calculation 
15.0 J1 N1T7/Ji N1T9 
13.5 J1N1R7 
15.5 J1N1R8 Number of samples Uncensored values 
16.9 J1N1R9 Uncensored 12 Mean 
15.4 J1NiT0 Censored Lognonmal mean 
21 .2 J1NiT1 Detection limit or PQL Std. devn. 
18.6 J1NiT2 Method detection llm it Median 
16.2 Ji N1T3 TOTAL 12 Min. 
15.1 J1N1T4 Max. 
17.5 J1N1T5 
15.2 J1N1T6 
15.i J1N1TB 

Lognormal distribution? Normal distribution? 
r-squared is: 0.893 r-squared is: 0.859 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 17.2 

3.5 
3.5 
2.1 
3.2 
1.5 
9.2 

0.050 
0.051 
0.023 
0.053 
0.020 
0.085 

16.3 
16.3 
2.0 
15.5 
13.5 
21 .2 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

DATA 
63.5 
58.1 
61 .3 
60.0 
52.0 
74.3 
97.2 
48.5 
60.0 
57.9 
61.7 
62.0 

DATA 
8.8 
7.6 
7.9 
5.7 
6.8 
22 
6.2 
4.6 
7.1 
5.7 
7.2 
8.1 

DATA 
3.8 
3.2 
4.9 
3.6 
4.2 

23.4 
3.3 
2.5 
4.8 
3.9 
4.3 
3.8 

Attachment to Waste Site Reclassification Form 2012-026 

Date 
Job No. 

CALCULATION SHEET 

05/07/12 
14655 

Ecology Software (MTCAStat) Results, 100-0-50·4 ·sub site Excavation 
ID Barium 95% UCL Calculation 

J1 N1T7/J1 N1T9 
J1N1R7 
JiN1R8 Number of samples Uncensored values 
J1N1R9 Uncensored 12 Mean 
J1N1T0 Censored Lognormal mean 
J1N1T1 Detection limit or POL Std. devn . 
J1N1T2 Method detection limit Median 
J1N1T3 TOTAL 12 Min . 
J1N1T4 Max. 
JiN1T5 
JiN1T6 
JiN1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.819 r-squared is: 0.742 
Recommendat ions: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 68.9 

ID Chromium 95% UCL Calculatlon 
JiNiT7/J1N1T9 

JiN1R7 
JiN1R8 Number of samples Uncensored values 
JiN1R9 Uncensored 12 Mean 
J1N1T0 Censored Lognormai mean 
J1NiT1 Detection llmlt or POL Std. devn. 
J1NiT2 Method detection limit Median 
J1NiT3 TOTAL 12 Min. 
J1N1T4 Max. 
J1NiT5 
J1N1T6 
JiN1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.754 r-squared is: 0.551 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statlstic) is 10.3 

ID Lead 95% UCL Calculation 
Ji N1T7/J1 N1T9 

J1N1R7 
J1N1R8 Number of samples Uncensored values 
JiN1R9 Uncensored 12 Mean 
J1N1TO Censored Lognormal mean 
J1N1T1 Detection limit or POL Std. devn. 
J1N1T2 Method detection limit Median 
JiN1T3 TOTAL 12 Min. 
JiN1T4 Max. 
J1N1T5 
JiN1T6 
J1N1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.616 r-squared is: 0.406 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 8.2 

63.0 
63.1 
12.4 
60.7 
48.5 
97.2 

8.1 
8.0 
4.5 
7.2 
4.6 

22 .0 

5.5 
5.1 
5.7 
3.9 
2.5 

23.4 

Cafe. No. 
Checked 

DATA 
0.80 
0.85 
0.81 
0.94 
0.95 
0.83 
0.95 
0.94 
0.94 
0.90 
0.90 
0.88 

DATA 
8.1 
8.3 
8.0 
8.7 
9.0 
9.9 
9.3 
9.3 
8.3 
8.5 
8.6 
8.3 

DATA 
284 
283 
273 
268 
283 
413 
335 
307 
289 
275 
277 
284 
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ID Beryllium 95% UCL Calculation 
J1N1T7/J1N1T9 

JiN1R7 
J1N1R8 Number of samples Uncensored values 
J1N1R9 Uncensored 12 Mean 0.89 

J1N1T0 Censored Lognormal mean 0.89 
J1N1T1 Detection limit or PQL Std. devn. 0.057 
J1N1T2 Method detection lim it Median 0.90 
J1N1T3 TOTAL 12 Min. 0.80 
J1N1T4 Max. 0.95 
J1N1T5 
J1N1T6 
J1N1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.899 r-squared is: 0.903 
Recommendations: 
Use normal distribution. 

UCL (based on I-statistic) is 0.92 

ID Cobalt 95% UCL Calculation 
J1NiT7/J1N1T9 

JiN1R7 
JiN1R8 Number of samples Uncensored values 
JiN1R9 Uncensored 12 Mean 8.7 
J1N1T0 Censored Lognormal mean 8.7 
J1NiT1 Detection limit or POL Std. devn. 0.57 
J1N1T2 Method detection limit Median 8.6 
JiN1T3 TOTAL 12 Min. 8.0 
J1N1T4 Max. 9.9 
J1N1T5 
J1N1T6 
J1N1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .933 r-squared is: 0.921 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 9.0 

ID Manganese 95% UCL Calculation 
Ji N1T7/Ji N1T9 
JiN1R7 
J1N1R8 Number of samples Uncensored values 
JiN1R9 Uncensored 12 Mean 298 
J1N1T0 Censored Lognormal mean 298 
J1N1Ti Detection limit or POL Std. devn. 40.6 
J1N1T2 Method detection limit Median 284 
J1N1T3 TOTAL 12 Min. 268 
J1N1T4 Max. 41 3 
JiN1T5 
J1N1T6 
JiN1T8 

Lognormal distribution? Nonmal distribution? 
r-squared is: 0.685 r-squared is: 0.641 
Recommendations: 
Reject BOTH lognonmal and normal distributions. 

UCL (based on Z-statistic) is 317 
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Washington Closure Hanford 
Originator N. K. Schiff em '{'i) 
Project 100-D Field Remediation 
Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Nickel 95% UCL Calculation 
10.2 J1 N1T7/J1N1T9 
11.3 J1N1R7 
9.4 J1N1A8 Number of samples Uncensored values 
8.7 J1N1A9 Uncensored 12 Mean 
11.4 J1N1TO Censored Lognormal mean 
10.5 J1N1T1 Detection limit or PQL Std. devn. 
9.4 J1N1T2 Method detection limit Median 
7.3 J1N1T3 TOTAL 12 Min. 
8.8 J1 N1T4 Max. 
7.3 J1N1T5 
8.4 J1N1T6 
9.1 J1N1T8 

Lognormal distribution? Normal distribution? 
r- squared is: 0.960 r-squared is: 0.964 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 10.1 

DATA ID TPH-dlesel 95% UCL Calculation 
2100 J1N1T7/J1N1T9 
8100 J1N1R7 
12000 J1N1R8 Number of samples Uncensored values 
2400 J1N1R9 Uncensored 12 Mean 
1500 J1N1TO Censored Lognormal mean 
9600 J1N1T1 Detection limit or PQL Std. devn. 
2800 J1N1T2 Method detection limit Median 
335 J1N1T3 TOTAL 12 Min. 
6600 J1N1T4 Max. 
3300 J1N1T5 
3700 J1N1T6 
1400 J1N1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.941 r-squared is: 0.886 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 12221 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

DATA 
52.6 
57.0 
51.6 

9.3 60.7 
9.3 61.9 
1.4 54.4 
9.3 83.9 
7.3 76.7 
11.4 61 .2 

59.3 
59.1 
58.7 

DATA 
5350 
25000 
36000 

4486 6400 
5083 4000 
3702 21000 
3050 8700 
335 495 

12000 15000 
9000 
14000 
3900 

Attachment to Waste Site Reclassification Form 2012-026 

CALCULATION SHEET 

Ecology Software (MTCAStat) Results, 100-0-50:4 Subsite Excavation 
ID Vanadium 95% UCL Calculation 

J1N1T7/J1 N1T9 
J1 N1A7 
J1N1A8 Number of samples Uncensored values 
J1N1R9 Uncensored 12 Mean 61.4 
J1N1TO Censored Lognormal mean 61.4 
J1N1T1 Detection limit or POL Std. devn. 9.5 
J1N1T2 Method detection limit Median 59.2 
J1N1T3 TOTAL 12 Min. 51.6 
J1N1T4 Max. 83.9 
J1N1T5 
J1N1T6 
J1N1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.840 r-squared is: 0.793 
Recommendations: 
Reject BOTH lognormal and normal distributions . 

UCL (based on Z-statistic) is 66.0 

ID TPH- diesel EXT 95% UCL Calculation 
J1 N1 T7/J1 N1T9 

J1N1R7 
J1N1R8 Number of samples Uncensored values 
J1N1A9 Uncensored 12 Mean 12404 
J1N1TO Censored Lognormal mean 15463 
J1N1T1 Detection limit or POL Std. devn. 10421 
J1N1T2 Method detection limit Median 8850 
J1N1T3 TOTAL 12 Min. 495 
J1N1T4 Max. 36000 
J1N1T5 
J1N1T6 
J1N1T8 

Lognormal distribution? Normal distribution? 
r-squared is: 0.895 r-squared is: 0.892 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statlstlc) Is 17352 

Cale. No. 
Checked 

DATA 
40.9 
40.0 
46.2 
53.3 
47.9 
128 
47.4 
42.1 
59.8 
43.8 
43.6 
53.0 

01 00D-CA-V0455 ff}) 
I. B. Berezovskiy 

ID Zinc 95% UCL Calculation 
J1 N1T7/J 1N1T9 

J1N1R7 
J1N1A8 Number of samples 
J1N1R9 Uncensored 12 
J1N1TO Censored 
J1N1T1 Detection limit or PQL 
J1 N1T2 Method detection limit 
J1 N1T3 TOTAL 12 
J1N1T4 
J1N1T5 
J1N1T6 
J1N1T8 

Rev. No. O -----
Date 05/07/1 2 

Sheet No. 15 of 21 

Uncensored values 
Mean 53.8 

Lognormal mean 53.4 
Std. devn. 24.1 

Median 46.8 
Min. 40.0 
Max. 128.0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.653 r-squared is: 0.517 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-s!atistic) is 65.3 
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Washington Closure Hanford 
Originator N. K. Schiffern "y'\b 
Project 100-D Field Remediation 
Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calcu lations 

DATA ID Arsenic 95% UCL Calculation 
3.2 J1N1V8/J1N1W4 
3.5 J1N1V2 
2.7 J1N1V3 Number of samples Uncensored values 
2.5 J1N1V4 
3.0 J1N1V5 
2.9 J1N1V6 
2.4 J1N1V7 
5.4 J1N1V9 
2.3 J1N1WO 
3.2 J1N1W1 
2.4 J1N1W2 
2.8 J1N1W3 

Uncensored 12 Mean 
Censored Lognormal mean 
Detection limit or POL 
Method detection limit 
TOTAL 

Lognormal distribution? 
r-squared is: 0 .835 
Recommendations: 

12 

Normal distribution? 
r-squared is: 0.723 

Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) Is 3.4 

Std. devn. 
Median 

Min. 
Max. 

3.0 
3.0 

0.84 
2.9 
2.3 
5.4 

Attachment to Waste Site Reclassification Form 20 12-026 

CALCULATION SHEET 

Date _ _..:.0'::'5/-:':0:-:7/:-::1_2 _ _ 
Job No. ___ 14_6_5_5 __ 

Ecology Software (MTCAStat) Results, 100-D-50:4 Sub site Staging Pile Area 
DATA ID Barium 95% UCL Calculation 
73.5 J1N1V8/J1 N1W4 
77.9 J1N1V2 
70.4 J1N1V3 
69.2 J1N1V4 
68.0 J1N1V5 
65.6 J1N1V6 
60.1 J1N1V7 
80.0 J1N1V9 
74.2 J1N1WO 
75.7 J1N1W1 
78.4 J1N1W2 
99.8 J1N1W3 

Number of samples 
Uncensored 12 
Censored 
Detection limit or POL 
Method detection limit 
TOTAL 12 

Uncensored values 
Mean 

Lognormal mean 
Std. devn. 

Median 
Min. 
Max. 

Lognormal distribution? 
r-squared is: 0.910 
Recommendations: 

Normal distribution? 
r-squared is: 0.862 

Use lognormal distribution. 

UCL (Land's method) is 79.7 

74.4 
74.4 
9.9 
73.8 
60.1 
99.8 

Cale. No. 
Checked 

DATA 
0.54 
0.56 
0.56 
0.61 
0.56 
0 .54 
0.56 
0 .62 
0.53 
0.62 
0.57 
0 .65 
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ID Beryllium 95% UCL Calculation 
J1N1V8/J1N1W4 

J1N1V2 
J1N1V3 
J1N1V4 
J1N1V5 
J1N1V6 
J1N1V7 
J1N1V9 
J1N1WO 
J1N1W1 
J1N1W2 
J1N1W3 

Number of samples Uncensored values 
Uncensored 12 Mean 
Censored Lognormal mean 
Detection limit or POL Std. devn. 
Method detection lim it Median 
TOTAL 

Lognormal distribution? 
r-squared is 0 .906 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 

12 

Normal distribution? 
r-squared Is 0 .897 

0.60 

Min. 
Max. 

0.58 
0.58 
0.039 
0.56 
0.53 
0.65 

201----------------------------------1--------------------------------+--.,...,.,....---,,..,,...------:-,----,--=~~~.....,...-=-.....,...---------t Boron 95% UCL Calculation Cadmium 95% UCL Calculation DATA ID Chromium 95% UCL Calculation 21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

DATA 
1.8 
1.0 
1.4 
1.6 
1.7 
1.2 

0.48 
2.2 
1.5 
1.7 
2.2 
4.0 

ID 
J1N1V8/J1N1W4 

J1N1V2 
J1N1V3 Number of samples Uncensored values 
J1N1V4 Uncensored 12 Mean 
J1N1V5 Censored Lognormal mean 
J1N1V6 Detection lim it or POL Std. devn. 
J1N1V7 Method detection limit Median 
J1N1V9 TOTAL 12 Min. 
J1N1WO Max. 
J1N1W1 
J1N1W2 
J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared Is: 0.893 r-squared is: 0 .825 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 2.1 

DATA 
0.16 
0.12 
0.11 

1.7 0.14 
1.8 0.13 

0.86 0.12 
1.7 0.072 

0.48 0.099 
4.0 0.13 

0.14 
0.17 
0.14 

ID 
J1N1V8/J1 N1W4 10.9 J1N1V8/J1N1W4 

J1N1V2 9.5 J1N1V2 
J1N1V3 Number of samples Uncensored values 12.5 J1N1V3 Number of samples Uncensored values 

J1N1V4 Uncensored 12 Mean 0.13 8.5 J1N1V4 Uncensored 12 Mean 9.5 

J1N1V5 Censored Lognormal mean 0.13 8.8 J1N1V5 Censored Lognormal mean 9.5 

J1N1V6 Detection limit or POL Std. devn. 0.026 9.7 J1N1V6 Detection limit or POL Std. devn. 1.2 

J1N1V7 Method detection limit Median 0.13 8.9 J1N1V7 Method detection limit Median 9.4 

J1N1V9 TOTAL 12 Min. 0.072 9.3 J1N1V9 TOTAL 12 Min. 8.1 

J1N1WO Max. 0.17 10,0 J1N1WO Max. 12.5 

J1N1W1 9.5 J1N1W1 
J1N1W2 8.7 J1N1W2 
J1N1W3 8.1 J1N1W3 

Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? 
r-squared is: 0.900 r-squared is: 0.957 r-squared is 0.907 r-squared is 0.865 
Recommendations: Recommendations: 
Use normal distribution. Use lognormal distribution . 

UCL (based on !-statistic) is 0.15 UCL (Land's method) is 10.2 

401-_ _ ____ __________________________ .,_ ____________________ ......,__,,.....,......,.......,.......,.....-----------+----...,..,.,...,....--,.....---------..,,.,,.,..,...,,=-:-,:--..,.,..-----------~ 
ID Cobalt 95% UCL Calculation DATA ID Copper 95% UCL Calculation DATA ID Lead 95% UCL Calculation 41 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

DATA 
6.8 
6.9 
6.9 
8.5 
7.4 
7.0 
7.5 
7.1 
6.0 
7 .8 
6.4 
7.4 

J1N1V8/J1N1W4 
J1N1V2 
J1N1V3 Number of samples Uncensored values 
J1N1V4 Uncensored 12 Mean 
J1N1V5 Censored Lognormal mean 
J1N1V6 Detection lim it or POL Std. devn. 
J1N1V7 Method detection limit Median 
J1N1V9 TOTAL 12 Min. 
J1N1WO Max. 
J1N1W1 
J1N1W2 
J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.965 r-squared is: 0.959 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 7 .5 

17.8 
16.4 
16.3 

7.1 17.1 
7.1 18.1 

0.65 16.8 
7.1 16.4 
6.0 17.6 
8.5 16.4 

18.0 
16.9 
17.8 

J1N1V8/J1N1W4 22.9 J1N1V8/J1N1W4 
J1N1V2 10.3 J1N1V2 
J1N1V3 Number of samples Uncensored values 6.4 J1N1V3 Number of samples Uncensored values 
J1N1V4 Uncensored 12 Mean 17.1 6.6 J1N1V4 Uncensored 12 Mean 14.0 

J1N1V5 Censored Lognormal mean 17.1 9.6 J1N1V5 Censored Lognormal mean 13.7 

J1N1V6 Detection limit or POL Std. devn. 0.69 6.5 J1N1V6 Detection limit or POL Std. devn. 12.7 

J1N1V7 Method detection limit Median 17.0 4.2 J1N1V7 Method detection limit Median 10.0 

J1N1V9 TOTAL 12 Min. 16.3 19.3 J1N1V9 TOTAL 12 Min . 4.2 

J1N1WO Max. 18.1 12.6 J1N1WO Max. 50.5 

J1N1W1 7.9 J1N1W1 
J1N1W2 50.5 J1N1W2 
J1N1W3 10.9 J1N1W3 

Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? 
r-squared is: 0.908 r-squared is: 0.908 r-squared is 0.922 r-squared is 0 .667 
Recommendations: Recommendations: 
Use lognormal distribution. Use lognormal distribution. 

UCL (Land 's method) is 17.5 UCL (Land's method) is 22.4 60 .._ ______________________________ _.._ _____________________________ _.._ ____________________________ _ 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 
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Washington Closure Hanford 
Originator N. K. Schiffern "[t 
Project 100-D Field Remediation 
Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Manganese 95% UCL Calculation 
322 J1 N1V8/J1 N1 W4 
308 J1N1V2 
302 J1N1V3 Number of samples Uncensored values 
330 J1 N1V4 Uncensored 12 Mean 
305 J1N1V5 Censored Lognormal mean 
313 J1 N1V6 Detection limit or PQL Std. devn. 
321 J1N1V7 Method detection limit Median 
319 J1 N1V9 TOTAL 12 Min. 
279 J1N1W0 Max. 
324 J1N1W1 
278 J1N1W2 
314 J1 N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.870 r-squared is: 0.885 
Aecom mendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 317 

DATA ID Vanadium 95% UCL Calculation 
46.6 J1 N1V8/J1 N1W4 
52.3 J1N1V2 
49.7 J1N1V3 Number of samples Uncensored values 
56.8 J1N1V4 Uncensored 12 Mean 
53.4 J1N1V5 Censored Lognormal mean 
47.3 J1N1V6 Detection limit or POL Std. devn. 
53.0 J1N1V7 Method detection limit Median 
54.0 J1N1V9 TOTAL 12 Min. 
49.6 J1N1W0 Max. 
55.8 J1N1W1 
53.2 J1N1W2 
57.6 J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.958 r-squared is : 0.964 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 54.4 

DATA ID TPH • diesel EXT 95% UCL Calculation 
72000 J1N1V8/J1N1W4 
200000 J1N1V2 
32000 J1N1V3 Number of samples Uncensored values 
13000 J1N1V4 Uncensored 12 Mean 
74000 J1N1V5 Censored Lognormal mean 
65000 J1N1V6 Detection limit or POL Std. devn. 
8200 J1N1V7 Method detection limit Median 

30000 J1N1V9 TOTAL 12 Min. 
14000 J1N1WO Max. 
49000 J1N1W1 
14000 J1N1W2 
10000 J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.946 r-squared is: 0.704 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) Is 118551 

Remaining Sites Verification Package/or the 100-D-50:4 Gas Recirculation Pipelines 

310 
310 
16.6 
314 
278 
330 

52.4 
52.4 
3.5 
53.1 
46.6 
57.6 

48433 
49965 
53758 
31000 
8200 

200000 

Attachment to Waste Site Reclassification Form 20 12-026 

CALCULATION SHEET 

Date 05/07/12 
Job No. ----'~1-46_5_5 __ 

Ecoloqv Software (MTCAStat) Results, 100-D-50:4 Subsite Staging PIie Area 
DATA ID Mercury 95% UCL Calculation 
0.017 J1N1V8/J1N1W4 

0.0086 J1N1V2 
0.0034 J1N1V3 Number of samples Uncensored values 
0.0076 J1N1V4 Uncensored 12 Mean 
0.01 3 J1N1V5 Censored Lognormal mean 
0.013 J1N1V6 Detection limit or PQL Std. devn. 

0.0032 J1N1V7 Method detection limit Median 
0.0029 J1N1V9 TOTAL 12 Min. 
0.048 J1N 1WO Max. 

0.0086 J1N1W1 
0.0090 J1N1W2 
0.015 J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.926 r-squared is: 0.661 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.024 

DATA ID Zinc 95% UCL Calculation 
49.8 J1 N1 V8/J1 N1W4 
49.3 J1N1V2 
42.0 J1N1V3 Number of samples Uncensored values 
45.1 J1N1V4 Uncensored 12 Mean 
57.8 J1N1V5 Censored Lognormal mean 
55.3 J1N1V6 Detection limit or PQL Std. devn. 
40.8 J1N1V7 Method detection limit Median 
42.6 J1N1V9 TOTAL 12 Min. 
50.6 J1N1WO Max. 
48.2 J1N1W1 
95.2 J1N1W2 
49.0 J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.747 r-squared is: 0.632 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 59.0 

DATA ID Chrysene 95% UCL Calculation 
50 J1 N1 V8/J1 N1W4 
13 J1N1V2 
9.2 J1N1V3 Number of samples Uncensored values 
2.5 J1N1V4 Uncensored 12 Mean 
9.1 J1N1V5 Censored Lognormal mean 
5.6 J1N1V6 Detection limit or PQL Std. devn. 
2.4 J1N1V7 Method detection limit Median 
7.0 J1N1V9 TOTAL 12 Min. 
38 _ J1N1WO Max. 
7.8 J1N1W1 
77 J1N1W2 
17 J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.959 r-squared is: 0.739 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 58 

0.012 
0.013 
0.012 

0.0088 
0.0029 
0.048 

52.1 
52.1 
14.5 
49.2 
40.8 
95.2 

20 
21 
23 
9.2 
2.4 
77 

Cale. No. 
Checked 

DATA 
11 .5 
9.8 
12.7 
20.4 
11 .6 
10.1 
9.4 
10.3 
9.3 
9.6 
9.0 
9.5 

DATA 
20500 
71000 
12000 
5700 

25000 
23000 
3600 
9200 
6300 
18000 
5700 
4200 

DATA 
90 
30 
14 
6.5 
16 
19 
6.5 
6.5 
49 
14 
130 
27 
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ID Nickel 95% UCL Calculation 
J1N1V8/J1N1W4 

J1N1V2 
J1N1V3 Number of samples Uncensored values 
J1N1V4 Uncensored 12 Mean 11 .1 
J1N1V5 Censored Lognormal mean 11 .1 
J1N1V6 Detection limit or PQL Std. devn. 3.1 
J1N1V7 Method detect ion limit Median 10.0 
J1N1V9 TOTAL 12 Min. 9.0 
J1N1W0 Max. 20.4 
J1N1W1 
J1N1W2 
J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is 0.707 r-squared is 0.609 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 12.6 

ID TPH • diesel 95% UCL Calculation 
J1N1V8/J1N1W4 

J1N1V2 
J1N1V3 Number of samples Uncensored values 
J1N1V4 Uncensored 12 Mean 17017 
J1N1V5 Censored Lognormal mean 17019 
J1N1V6 Detection limit or POL Std. devn. 18656 
J1N1V7 Method detection limit Median 10600 
J1N1V9 TOTAL 12 Min. 3600 
J1N1W0 Max. 71000 
J1N1W1 
J1N1W2 
J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is 0.945 r-squared is 0.668 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 35280 

ID Fluoranthene 95% UCL Calculation 
J1N1V8/J1N1W4 

J1N1V2 
J1N1V3 Number of samples Uncensored values 
J1N1V4 Uncensored 12 Mean 34 
J1N1V5 Censored Lognormal mean 34 
J1N1V6 Detection limit or PQL Std. devn. 38 
J1N1V7 Method detection Hmit Median 18 
J1N1V9 TOTAL 12 Min. 6.5 
J1N1W0 Max. 130 
J1N1W1 
J1N1W2 
J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is 0.941 r-squared is 0.727 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 82 

Rev. 0 
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2 
3 
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5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Washington Closure Hanford 
Originator N. K. Schiffern 'M 
Project 100-D Field Remediation 
Subject 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Pyrene 95% UCL Calculation 
102 J1N1V8/J1N1W4 
26 J1N1V2 
14 J1N1V3 Number of samples Uncensored values 
6.0 J1N1V4 Uncensored 12 Mean 
16 J1N1V5 Censored Lognormal mean 
16 J1N1V6 Detection limit or POL Std. devn. 
6.0 J1N1V7 Method detection limit Median 
16 J1N1V9 TOTAL 12 Min. 
63 J1N1W0 Max. 
14 J1N1W1 
160 J1N1W2 
27 J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.917 r-squared is: 0.687 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 97 , 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

39 
39 
47 
16 
6.0 
160 

Attachment to Waste Site Reclassifica tion Fonn 2012-026 

CALCULATION SHEET 

Date __ 0_5/_0 __ 7 /_1_2 __ 
Job No. ___ 1_4_6_5_5 __ 

Ecology Software (MTCAStat) Results, 100-0-50:4 Subsite Staging Pile Area 
DATA ID Aroclor-1260 95% UCL Calculation 

4.3 J1N1V8/J1N1W4 
3.4 J1N1V2 
1.4 J1N1V3 Number of samples Uncensored values 
1.3 J1N1V4 Uncensored 12 Mean 
6.5 J1N1V5 Censored Lognormal mean 
19 J1N1V6 Detection limit or POL Std. devn. 
1.3 J1N1V7 Method detection limit Median 
1.4 J1N1V9 TOTAL 12 Min. 
10 J1N1WO Max. 
9.2 J1N1W1 
14 J1N1W2 
1.3 J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.889 r-squared is: 0.837 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 8.9 

DATA 
104 
24 
98 

6.1 88 
6.5 98 
5.9 98 
3.8 94 
1.3 96 
19 110 

97 
120 
96 

Rev. No. o 
I. B. Berezovski Date 05/07/12 

Sheet No. 18 of 21 

ID Bis(2-ethylhexyl)phthalate 95% UCL Calculation 
J1 N1V8/J1 N1W4 

J1N1V2 
J1 N1V3 Number of samples Uncensored values 
J1N1V4 Uncensored 12 Mean 94 
J1N1V5 Censored Lognormal mean 97 
J1N1V6 Detection limit or PQL Std. devn. 24 
J1N1V7 Method detection limit Median 98 
J1N1V9 TOTAL 12 Min. 24 
J1N1W0 Max. 120 
J1N1W1 
J1N1W2 
J1N1W3 

Lognormal distribution? Normal distribution? 
r-squared is 0.463 r-squared Is 0.611 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 105 

Rev.0 
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Attachment to Waste Site Reclassification Form 20 12-026 

Washington Closure Hanford 
Originator N. K. Schiffern )'\~ 

Project 100-0 Field Remediation 
Subject 100-0-50:4 Subsite Cleanup Verification 95% UCL Calculations 

1 D r t A I . 1 00 D up ,ca e naIvs1s - - -50:4 Subsite Excavation 
Sampling Sample 

Area Number 
EXC-11 J1N1T7 

2 
3 
4 
5 Duplicate of J1 NH? J1N1T9 
6 Anal srs: 
7 TDL 

Sample 
Date pCi/g 

1/5/2012 0.0214 
1/5/2012 0.0197 

Tritium Aluminum 
o MDA mg/kg o POL 
J 0.0159 7020 X 1.6 
J 0.0159 6330 X 1.6 

10 

CALCULATION SHEET 

Date 05/07/12 Job No. _;__;...;.1.;...4-,-65 __ 5 ____ _ 

Arsenic Barium 
mg/kg a POL mg/kg Q POL 

3.6 0.66 62.4 X 0.077 
3.1 0.67 64.6 X 0.077 

2 

Cale. No. 
Checked 

0100D-CA-V0455 -{1b 
I. 8 . Berezovskiy t-

Beryllium Cadmium 
mq/kg 0 POL mg/kg 0 POL 
0.82 0.033 0.061 B 0.041 
0.77 0.033 0.055 B 0.042 

0.2 0.2 

Rev. No. 0 
Date 05/07 /12 

Sheet No. 19 of 21 

Calcium 
mq/kq Q POL 
8370 X 14.2 
8450 X 14.3 

Chromium 
mg/kq al POL 

9.0 X I 0.058 
8.6 X I 0.059 

8 t----------.----::,--.-=-:c-,-:---+-----::--:---,-----,.---4----------,---+-------.;..._---+---.....,...----,.--+-------,.----,---lf-----------+----------i----------l 5 10 100 1 
Both> PQL? Yes (continue) Yes (continue Yes continue) Yes (continue) Yes (continue) Yes continue Yes (continue) 

9 
10 
11 

Duplicate Analysis Both >5xTDL? 
RPO 

No-Sto (acceptable) Yes {calc RPD) 
10.3% 

No-Stop (acceptable) Yes calc RPD) No-Stop acce table) Yes (calc RPD) Yes {calc RPO) 
3.5% 1.0% 4.5% 

12'----------'------------'---'-.:..:;_-=c...:....:..===----'--'-...:.::.:-====.:..::_--L.. _ _:_:_::........;::=..;;.i;_=;.;:._-.L-_;..:.:;.:....::i::.=.==--...1--.:....:..=--=:=..::..i::..:.=.:-=---'-'-_;_:-=--=.-====--..J.._-;..:.:;.:....::[:=;_==---1---.:....:..=.:...=Ji:.==::..:..::.---l Difference > 2 TDL? No - acce table Not a licable No - acce table Not a licable No - acce table No - acce table Not a licable Not a licable 

13 D 
14 

uphcate Analysis - 100-D-50:4 Subsite Excavation 
Sampling HEIS Sample 

15 Area Number Date mo/kq 
16 EXC-11 J1N1T7 1/5/2012 8.0 
17 Duplicate of J1 N1T7 J1N1T9 1/5/2012 8.2 
18 Anal sis: 
19 TDL 

Cobalt Copper Iron 
1a POL mg/kg Q POL mg/kg a 
I X 0.10 15.1 X 0.22 20900 X 
I X 0.10 14.9 X 0.22 20800 X 

2 

Lead Ma!1nesium Manganese Nickel Potassium 
PQL mg/kg a POL mg/kg a PQL mg/kg a POL mg/kg Q POL mg/kg a POL 
3.8 4.0 0.27 4670 X 3.7 290 X 0.10 10.7 X 0.12 1190 41.3 
3.9 3.6 0.27 4330 X 3.7 278 X 0.10 9.7 X 0.12 1070 41 .6 

2ot----------.-----=,--.--:::-:::,..,....,,--+---,-,-.....,...--__,.---l-'---------+-----'-'-----+-----'-----+-------''-----1------=----4----_;_----+----..;..:;..;;__ __ -i 
5 5 75 5 4 400 

Both> PQL? Yes continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes{continue Yes continue) Yes (continue) 
21 
22 

Duplicate Analysis Both >5xTDL? No-Stop (acceptable Yes (calc RPO} Yes {calc RPD) No-Stop (acceptable) Yes (calc RPO) Yes (calc RPD) No-Stop (acceptable) No-Stop (acce table) 
RPO 1.3% 0.5% 7.6% 4.2% 

23 24'----------'--"--'--'-_;_;____;;;:_;_;:..;;:_;.....i. _ _.;...;_;;_-====_;_--'_;_;__:..;.;;.;;..=;.i:;;.;;==---'--_;_;;.;;.;..====--..J..__.;..:.::...-====:........;-L.. _ _;_;_;:.:..;====----L--___;...:.::.:-=:===--...1-___.:..:.::..._.::;===:........;....1-.__:..:.::..._:::.====--_J Difference > 2 TDL? No - acce table· Not a licable Not a licable No - acce table Not a licable Not a licable No - acce table No - acce table 

25 

26 

27 
28 
29 

Duplicate Analysis - 100-0-50:4 Subslte Excavation 

Sampling HEIS Sample 

Area Number Date mq/kq 
EXC-11 J1N1T7 1/5/2012 347 

Duplicate of J1N1T7 J1N1T9 1/5/2012 314 
30 Anal sis: 

Silicon Sodium 

o POL mg/kg o POL 
J 5.7 534 59.4 
J 5.7 539 59.8 

Vanadium Zinc TPH -diesel TP H - diesel EXT 

mg/kg a POL mg/kg a POL ug/kg 0 POL ug/kg a POL 
53.0 X 0.095 41.4 X 0.40 1300 J 710 3800 J 1000 
52.2 X 0.095 40.3 X 0.40 2900 J 670 6900 980 

31 5000 32t----------.----::c--.-=-::,.,..--:,--+---.....,...------l'-----;_;_----+.-----'-----+-----'-----+----.;;...;..;_;_ ___ l--__ _;_;...;;..;; __ ---I 
TDL 2 50 2.5 1 5000 

Both> PQL? Yes continue Yes (continue) Yes continue) Yes {continue) Yes {continue) 
33 
34 

Duplicate Analysis Both >5xTDL? Yes {calc RPO} Yes (calc RPD) Yes (calc RPO) Yes calc RPO No-Sto (acceptable) 
RPO 10.0% 0.9% 1.5% 2.7% 

35 No - acce table 36.__ ______ ......_ _______ ...__ ___ _;_;_.i;;.i;;.;.;..:;.;;;;;;.;.;;.. ___ ._____;...:.::.:....;;;i;.i:;.;;.;;=-=--...L--...;_;_;:~==::..:...:....--L---::..:....::=~==---'--..:....:..;:--=:=.=..:::=.:..=----L.-_:_:_::........;==:.:==-.....J Difference > 2 TDL? Not a licable Not a licable Not a licable Not ap licable No - acce table 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 
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Attachment to Waste Site Reclassification Form 20 12-026 

Washington Closure Hanford 
Originator N. K. Schiffern r4: 

Project 100-D Field Remediation 
Subject 100-0-50:4 Subsite Cleanup Verification 95% UCL Calculations 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Duplicate Analysis • 100-D-50:4 Subsite Staging Pile Area 
Sampling Sample Sample Cesium-137 

Area Number Date pCi/g Q MDA 
SPA-7 J1N1V8 3/15/2012 0.136 0.0348 

Duplicate of J 1 N 1 VB J1N1W4 3/15/2012 0.131 0.0426 
Analysis: 

TDL 0.05 
Both> POL? Yes (continue) 

Duplicate Analysis 
Both >5xTDL? No-Stop (acceptable) 

RPO 
Difference > 2 TDL? No - acceptable 

13 D r t A I . 100 D 50 4 S b ·t St . p·1 A up Ica e naIysIs - - - U SI e aging Ie rea 

14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Sampling HEIS Sample 

Area Number Date 
SPA-7 J1N1V8 3/15/2012 

Duplicate of J 1 N1 VB J1N1W4 3/15/2012 
Analysis: 

TDL 
Both> PQL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

Chromium 

mg/kg Q PQL 
11.5 0.059 
10.3 0.055 

1 
Yes (continue) 
Yes (calc RPO) 

11.0% 
Not applicable 

Duplicate Analysis -25 
26 
27 
28 
29 
30 A 
31 

1 00-0-5 : u site 04Sb' S taging p·1 1 e Area 
Sampling HEIS Sample Mercury 

Area Number Date mci/kq o POL 
SPA-7 J1N1V8 3/15/2012 0.015 B 0.0065 

Duplicate of J 1 N 1 VB J1 N1W4 3/15/2012 0.019 0.0058 
na1vsIs: 

TDL 0.2 
Both> PQL? Yes (continue) 

Duplicate Analysis 
Both >5xTDL? No-Stop (acceptable) 

RPD 
Difference > 2 TDL? No - acceptable 

32 
33 
34 
35 
36 
37 Duplicate Analysis - 100-0-50:4 Subsite Staging Pile Area 

38 

39 
40 
41 

Sampling 

Area 
SPA-7 

Duplicate of J1N1V8 
42 A I • na1ys1s: 

HEIS Sample 

Number Date 
J1N1V8 3/15/2012 
J1N1W4 3/15/2012 

43 
44 
45 
46 
47 

TDL 
Both> POL? 

Duplicate Analysis 
Both >5xTDL? 

RPD 
Difference > 2 TDL? 

TPH - diesel EXT 

uq/kq o POL 
57000 1000 
87000 950 

5000 
Yes (continue) 
Yes (calc RPD} 

41.7% 
Not applicable 

Remaining Sites Verification Package for the 100-D-50:4 Gas Recirculation Pipelines 

Aluminum 
mg/kg Q PQL 
7220 X 1.6 
7070 X 1.5 

5 
Yes (continue) 
Yes (calc RPD) 

2.1% 
Not aoolicable 

Cobalt 

mci/kg o POL 
7.2 X 0.10 
6.4 X 0.095 

2 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Nickel 
mci/kq o POL 

11.9 X 0.12 
11.1 X 0.12 

4 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Benzo(a)anthracene -
PAH 

uq/kq o POL 
56 X 3.2 
29 X 3.3 

15 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

CALCULATION SHEET 

Date 05/07/12 ------Job No. ___ 1_46_5_·5 __ 

Arsenic Barium 
mg/kg Q PQL mg/kg Q POL 

3.0 0.67 77.4 X 0.077 
3.4 0.62 69.5 X 0.072 

10 2 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPD) 
10.8% 

No - acceptable Not applicable 

Copper 
Hexavalent 
Chromium 

mg/kg o PQL mci/kci o POL 
18.7 0.22 1.11 0.0155 
16.8 0.21 0.195 0.0155 

1 0.5 
Yes (continue) Yes (continue) 
Yes (calc RPD) No-Stop (acceptable) 

10.7% 
Not applicable No - acceptable 

Potassium Silicon 
mg/kq 0 POL mci/kq o POL 
1240 41.6 627 X 5.7 
1200 38.8 516 X 5.4 

400 2 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
19.4% 

No - acceptable Not aoPlicable 

Benzo(a)pyrene - PAH 
Benzo(b )fluoranthene 

-PAH 
uci/kci o POL ug/kCI Q PQL 

50 6.5 48 4.2 
29 6.6 31 4.3 

15 15 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 

Cale. No. 
Checked 

0100D-CA-V0455& 
I. B. Berezovskiy 

Bervllium Boron 
mg/kg o POL mg/kg 0 POL 
0.55 0.034 1.8 B 1.0 
0.52 0.031 1.7 B 0.93 

0.2 2 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 

Iron Lead 

mci/kq o POL mg/kg o POL 
21900 X 3.9 33.6 0.27 
18100 X 3.6 12.2 0.26 

5 5 
Yes (continue) Yes (continue) 
Yes (calc RPD) No-Stop (acceptable) 

19.0% 
Not apolicable Yes - assess further 

Sodium Vanadium 
mg/kq o POL mq/kq o POL 

289 59.9 48.3 X 0.095 
266 55.8 44.8 X 0.089 

50 2.5 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPO) 

8.3% 7.5% 
Not applicable Not applicable 

Benzo(k}fluoranthene 
Chrysene - P AH 

PAH 
uq/kq o PQL uq/kci o POL 

22 4.0 62 4.9 
13 J 4.0 38 J 5.0 

15 15 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 

Rev.0 

Rev. No. O 
Date--0-5...,/0-'-7-,/1_2 __ 

Sheet No. 20 of 21 -------

Cadmium Calcium 
mci/kq 0 POL mci/kci Q POL 
0.17 B 0.042 6290 X 14.3 
0.15 B 0.039 9880 X 13.3 

0.2 100 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPD) 
44.4% 

No - acceptable Not applicable 

Magnesium Manganese 

mg/kg Q PQL mg/ka o POL 
4370 X 3.8 319 X 0.10 
4360 X 3.5 324 X 0.095 

75 5 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

0.2% 1.6% 
Not applicable Nol aoolicable 

Zinc TPH- diesel 
mq/kq o POL uci/kg o POL 
48.4 X 0.40 17000 690 
51.2 X 0.38 24000 640 

1 5000 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

5.6% 
Not applicable No - acceptable 

Fluoranthene • P AH Phenanthrene - P AH 

uci/kq Q PQL uci/kg Q POL 
110 X 13 78 12 
69 13 41 12 

15 15 
Yes (continue) Yes (continue) 

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

Yes - assess further Yes - assess further 

B-24 



Attachment to Waste Site Reclassification Form 201 2-026 

Washington Closure Hanford 
Originator N. K. Schittern Yb 

Project 100-D Field Remediation 
Subject 100-0-50:4 Subsite Cleanup Verification 95% UCL Calculations 

1 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

14 

15 
16 
17 

Duplicate Analysis - 100-D-50:4 Subsite Staciinci Pile Area 

Sampling Sample Sample Pyrene - PAH 

Area Number Date ug/kg Q PQL 
SPA·? J1N1V8 3/15/2012 130 12 

Duplicate of J1N1V8 J1N1W4 3/15/2012 74 X 12 
Analysis: 

TDL 15 
Both> PQL? Yes (continue) 

Duplicate Analys is 
Both >5xTDL? No-Stop (acceptable) 

RPO 
Difference > 2 TDL? Yes - assess further 

Duplicate Analysis - 100-0-50:4 s ubsite Staging Pile Area 

Sampling HEIS Sample Fluoranthene - SVOA 

Area Number Date uci/kci 0 POL 
SPA-7 J1N1V8 3/15/2012 99 J 36 

Duplicate of J1 N1 V8 J1N1W4 3/15/2012 62 J 37 
18 A I • naIys1s: 
19 
20 
21 
22 
23 
24 

Duplicate Analysis 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

660 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Aroclor-1260 

ua/kq Q POL 
4.3 JP 2.5 
4.2 JP 2.6 

20 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Phenanthrene - SVOA 

uq/kq a POL 
55 J 17 
36 J 17 

660 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Remaining Sites Verification Package for the J00-D-50:4 Gas Recirculation Pipelines 

CALCULATION SHEET 

Date 05/07/12 - ------
Job No. ---'1-'4_6_55 __ _ 

Benzo(a)anthracene - Benzo(a)pyrene -
$VOA SVOA 

ua/kq o POL uq/kq a POL 
45 J 20 92 J 20 
27 J 20 82 J 20 

660 660 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 

Pyrene - SVOA 

uq/kq al POL 
100 J I 12 
48 J I 12 

660 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Cale. No. 
Checked 

01 00D-CA-V0455 
I. B. Berezovskiy t[[h 

Benzo(b )fluoranthene Benzo(ghi)perylene -
$VOA SVOA 

UQ/kci o POL uci/kci Q POL 
170 JK 26 33 J 16 
150 JK 27 37 J 16 

660 660 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 

Rev. 0 

Rev. No. O -------Date 05/07/12 --- - - --
Sheet No. 21 of 21 -------

Bis(2-ethylhexyl) 
Chrysene - $VOA 

phthalate - SVOA 
uci/kci Q POL UQ/kCI a POL 

97 JB 46 78 J 27 
110 JB 47 48 J 28 

660 660 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 
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to 
I 

N 
-..J 

Attachment I. IOO-D-50:4 Subsite Vcrilie:llion Sampling Results - Radionuclides 

Snmplc Location 
HEIS Sample Amcricium-241 GEA 

Number D•te 
EXC-11 J IN ID 1/5/2012 

Dunl icate of JIN I T7 J INIT9 1/5/20 12 
EXC-1 JJ NIR7 1/5/20 12 
EXC-2 JI N IR8 1/5/20 12 
EXC-3 JINIR9 1/5/2012 
EXC-4 JINITO 1/5/20 12 

EXC-5 J IN ITI 1/5/2012 
EXC-6 JINIT2 1/5/2012 
EXC-7 J INIT3 1/5/2012 
EXC-8 JIN1T4 1/5/2012 
EXC-9 JJNIT5 1/5/2012 

EXC-1 0 JIN1T6 1/5/2012 
EXC-12 J INI TS 1/5/2012 
SPA-7 JI NI VS 3/15/2012 

Dupl icatc of JIN I Y8 J INIW4 3/15/2012 
SPA-I JINIV2 3/15/2012 
SPA-2 JI N IV3 3/15/2012 
SPA-3 JINIV4 3/15/2012 
SPA-4 JINIY5 3/1 5/20 12 
SPA-5 JINIV6 3/15/2012 
SPA-6 JI N IV 7 3/15/20 12 
Sl'A-8 JlNIY9 3/15/20 12 
Sl'A-9 JIN IW0 3/15/2012 

Sl'A-10 JINIW I 3/15/2012 
SPA-I I JINIW2 3/15/20 12 
SPA-.12 JINIW3 3/15/2012 

Cl'ey cell s indicJ'lte not n11plicublc or dnrn will not be use tJ. 

Acronyms and nolcs apply lo all of the rnbles in this rinnchnicnt. 

nCil!! 
0.0594 
0 .0367 
-0.0191 
0.00321 
-0. 173 

-0.0084 1 
-0.0509 
-0.0255 
0.0255 
-0.0405 
-0.0570 
-0.0161 
-0.0482 
0.0315 
-0.0546 
-0.0538 
0.00604 
-0.0624 
0.00732 
-0.00501 
-0.0261 
-0.0354 
0.0397 
0.0399 

0.000357 
0.00635 

Note: Oa1a qu(llificd with B. C, J and/or X are considered acceptable values. 

AEA = Alpha Spectroscopy 

J3 = blank comamin:uion (morgmuc cOnitltuCJ\iS) 

C .. delcctcd in both the sample ,m<l the ass.ociatcd QC blank, and 

the sain11lc com:1:nlrnt10n \V.\S </=5 X the blank concentration. 

GEA "" Oanmlo-1 S1'H.'ctroscopy 

HEIS := Manford E1wlr<.mmen1nl lnformilli('ln System 

J = 1.:sunmtc 

h = Bcn;,,o(b&k}nuornnthenc :ire unresolved due to matrix. result 1s 

rcporlc-d as bcnzo(b)fluoranlhcnc. 

M • :tllmplc duplicalc prec ision not met. 

N~ rccove1)' exceeds tipper or lower contro l limits. 

0 MDA 
u 0. 148 
u 0. 143 
u 0. 127 
u 0.107 
u 0.202 
u 0.0579 
u 0.229 
u 0.117 
u 0.105 
u 0.0580 
u 0. 123 
u 0. 10 1 
u 0.0963 
u 0.112 
u 0.0694 
u 0.0648 
u 0.0378 
u 0.209 
u 0. 100 
u 0.0628 

u 0.0655 
u 0.0649 
u 0.218 
u 0.0650 
u 0.0394 
u 0.0987 

Carbon-14 Cesium-137 GEA 
nCi/sr 0 MDA nCi/e 0 
-0 .189 UJ 0.472 0.0871 
0.0684 UJ 0.472 0.0408 u 
-0.0657 UJ 0.472 0.0456 
0.327 UJ 0.472 0.555 
0.321 UJ 0.470 0. 184 
0.238 UJ 0.470 0. 106 
0.687 J 0.472 0 .304 
-0.106 UJ 0.470 0. 121 
-0. 180 UJ 0.471 0 .0138 u 
0.0448 UJ 0.472 0.238 
-0.0866 UJ 0.473 0 .160 
0.313 UJ 0.472 0.365 

-0.0726 UJ 0.472 0.0270 u 
0.0922 u 0.454 0 .136 
0.183 u 0.453 0 .131 
0.157 u 0.458 0.00964 u 

-0.0350 u 0.454 0.0599 
0.102 u 0.454 0.03 12 

-0.0340 u 0.456 0.0677 
0.0633 u 0.454 0.0345 u 
0.0624 u 0.453 0.00598 u 
0.212 u 0.453 0 .0247 u 
0. 179 u 0.454 0 .120 
0.248 u 0.456 0.0512 u 
-0.126 u 0.456 0 .245 
0.215 u 0.457 0 .148 

P • RPO between the primary .lnd con firmation columns 
exceeded 25,-~ for moclor 1260, 

PAH = polycyclic aromatice hydrocarbon 
PCB = polychlorinated biphcnyl 

PQL "" practical qunntitation Jimi1 

Q = qualifier 

R = detected, but due to a major QA 

deficiency, the data is unusable. 

RAG = rcmcdfol ac1ion goa l 
SVO.r\ = sem1volatile organic compowids 

TPH =- total petroleum hydroca,bon 

U = undetec ted 

MDA 
0.0211 
0.0288 
0.0198 
0.0333 
0.0242 
0.0381 
0 .0256 
0 .0254 
0,0372 
0.0370 
0.0198 
0 .033 1 
0.0391 
0 .0348 
0.0426 
0.0363 
0 .0255 
0.0227 
0.0339 
0.04 11 
0.0350 
0.0393 
0 .0243 
0 .04 14 
0 .0244 
0.0296 

Cobalt-60 GEA 

11Ci/2 0 MDA 
0.0115 u 0.0256 
0.0195 u 0.0283 

-0.00265 u 0.0219 
-0.00278 u 0.0314 
0 .00202 u 0,0266 
-0.0156 u 0.0314 
-0 .0120 u 0.0249 

-0.00553 u 0.0239 
-0.00413 u 0.0350 
-0.00392 u 0.0365 
-0.00116 u 0.0193 
-0.0105 u 0.0312 
0.00369 u 0.0306 
0.004 12 u 0.0384 
-0.0107 u 0.0379 
-0 .0237 u 0.0276 

-0.00624 u 0.0259 
-0.00106 u 0.0242 
0.00166 u 0.0330 
0.00905 u 0.0338 
-0.00234 u 0.0331 
-0.00296 u 0.0313 
0 .00727 u 0,0267 

-0.000536 u 0.0325 
-0 .00276 u 0.0247 
0 .0 163 u 0.0328 

X (metals) • Serial di lution in the analyucal batch indicates that phy,ica l and chemical imerferences ~re prcsL'fll. 

X (SVOAs) ,.. MS, MSD: recovery exceeds upper or lower con lrol limits. 

Euronium-152 GEA Europium-1 54 GEA 
nCil~ 0 MDA nCi/g 0 MDA 

0.00976 u 0.0556 0.00872 u 0.0762 
0 .00325 u 0.0533 0.0 174 u 0.0788 
-0.00558 u 0.0485 -0 .00596 u 0.0698 
-0.0275 u 0.0797 -0.0273 u 0.0966 
0,028 1 u 0.0682 -0.0259 u 0.0764 
0.0352 u 0.0938 -0.01 32 u 0.11 4 

-0 .00755 u 0.0655 0.0735 I u 0.094 1 
0.00291 u 0.0706 -0.0515 u 0.069 1 
-0.0148 u 0.0803 -0.00948 u 0,103 
-0.0 134 u 0.0944 -0 .0 135 u 0.104 
0.00277 u 0.0514 0.00483 u 0.071 1 
-0.0576 u 0.0782 -0.0562 u 0.0923 

-0.00207 u 0.081 8 0.026 1 u 0. 11 1 
0.0131 u 0.0927 -0.0734 u 0.0989 
-0.01 8 1 u 0.103 0.00474 u 0.11 8 

-0.00301 u 0.0820 -0.0339 u 0.100 
-0.00638 u 0.0585 -0.0160 u 0.0746 
-0 .012 1 u 0. 0572 -0.0253 u 0.083 1 

-0.00652 u 0.0805 0.0388 u 0.1 10 
-0.00340 u 0.0878 0.00434 u 0.102 
-0.0540 u 0.0794 0.0323 u 0.105 
0 .0274 u 0.0940 0.0 152 u 0. 11 7 

0.00648 u 0.0571 0 .0 114 u 0.0857 
0.0643 u 0.0859 -0.01 8 1 u 0.0984 

0.000733 u 0.0600 0.000804 u 0.0769 
-0.0509 u 0.0783 0.01 28 u 0.112 



to 
I 

N 
00 

Sample Loca tion 

EXC-11 
Duol icate of J IN I T7 

EXC- 1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC-9 
EXC-10 
EXC- 12 
SPA-7 

Duolicate of.llNIV8 
SPA-I 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-8 
SPA-9 
SPA- JO 
SPA-11 
SPA-12 

1-11£1S Sample 
Number Date 

JIN ITI 1/5/20 12 
JlNlT9 1/5/2012 
J1N 1R7 1/5/2012 
JIN IR8 1/5/20 12 
JINlR9 1/5/20 12 
J lNlTO 1/5/2012 
JlNlTI 1/5/20 12 
JINIT2 1/5/2012 
.11NIT3 1/5/20 12 
JlN IT4 1/5/2012 
JlN 1T5 1/5/20 12 
JIN 1T6 1/5/2012 
JINIT8 1/5/2012 
JIN IV8 3/15/2012 
JlNIW4 3/15/2012 
J1NIV2 3/15/2012 
JINI V3 3/15/2012 
JINIV4 3/15/20 12 
JINIV5 3/15/2012 
J INIV6 3/15/2012 
JI NIV7 3/15/20 12 
J1 N lV9 3/15/2012 
JlNIWO 3/15/2012 
JlNIWI 3/15/2012 
JJN 1W2 3/ 15/2012 
J IN IW3 3/ 15/2012 

Atlac hmcnt - - : u sit e Vcrifica hon 1 100 D SO 4 S b . s r amp, Ill!! Resul ts - R . adrnnuchdes 

Europium-1 S5 GEA Nickcl-63 Plutonium-238 AEA Plutonium-239/240 AEA 
Total beta 

Tritium 
rndiostroutium 

pCi/2 0 MDA 11Ci/e 0 MDA pCi/2 0 MDA nCi/!! 0 MDA nCi/2 0 MDA nCil!! 0 MDA 
0.0433 u 0.0647 -2.54 u 14.0 0 UJ 0_106 0 u 0. 106 0.0386 u 0_)54 0.02 14 J 0.0159 
0.05 14 u 0.0669 -3.43 u 14.3 0 UJ 0.0786 0 u 0.0786 0.0757 u 0_ 159 0.0197 J 0.0 159 
0.0 10 1 u 0.0588 2.18 u 13.9 -0.00146 UJ 0.0608 -0.00582 u 0.0822 0.0606 u 0.155 0.0156 VJ 0.0158 
0.0744 u 0.0863 4.09 u 13.9 0.0196 UJ 0.0909 -0.002 18 u 0.0909 0.0769 u 0.171 0.0556 J 0_0166 
0.0122 u 0.0771 2.21 u 14.0 -0.00312 UJ 0.0753 -0.00452 u 0.126 0.0882 u 0.169 0.0565 J 0.018 1 
0.0624 u 0.0890 1.57 u 13.8 0 UJ 0.0807 0 u 0.0807 0.01 00 u 0. 166 0.071 1 J 0.01 59 
0.0557 u 0.0806 3.30 u 14.6 -0.00270 UJ 0113 0.0243 u 0.113 0.0575 u 0.1 50 0.0622 J 0.0185 
0.0279 u 0.0887 1.50 u 13.9 -0.002 18 UJ 0.091 I 0.0 195 u 0. 165 -0.0 140 u 0.1 72 0.0374 J 0.0143 
0 .0464 u 0.0861 -3.70 u 15.7 -0.00181 UJ 0,0754 -0.00181 u 0.0753 0.0266 u 0.173 0_0 177 J 0.0 11 5 
0.00221 u 0.0895 3.31 u 14. 1 -0.00315 VJ 0.0752 0.0157 u 0.0656 0.0624 u 0.147 0.156 J 0.0160 
0.0254 u 0.0580 3.57 u 14.2 0.0156 UJ 0.0937 0 u 0.081 7 0.0720 u 0. 171 o_ 10 1 J 0.0157 
0.0447 u 0.0797 0.478 u 13.7 0 UJ 0.084 1 -0.00403 u 0.0963 -0.00929 u 0.167 0.461 J 0.0 \45 
0 .05 11 u 0.0785 5.35 u 26.7 -0.00432 UJ 0.103 0 u 0.0903 0.0440 u 0.148 0.0399 J 0.0164 
0.0409 u 0.0898 -1.52 u 12.3 -0.00 165 u 0.0688 0.0164 u 0.0687 0.0775 u 0. 164 0.0158 J O.o314 

0 .00831 u 0.0987 0.794 u 12.7 -0.000754 u 0.0686 -0.000753 u 0.0685 0.0234 u 0. 159 -0.00205 u 0.0323 
0.01 70 u 0.0938 1.68 u 12.9 -0.00 158 u 0.0660 0.0158 u 0.0660 0.0407 u 0.152 0.0379 0.0377 
0.0552 u 0.0615 3.88 u 14.1 -0.00139 u 0.0581 -0.00 139 u 0.0580 0_0705 u 0. 163 0.0342 0_03 11 
0 .0376 u 0.0720 2.47 u 12.8 -0.00176 u 0.0735 -0 .001 76 u 0.0735 0.0217 u 0.165 0.0176 u 0.036 1 
0.0276 u 0.0834 2.81 u 12,2 -0.00463 u 0.08 11 -0.0108 u 0.102 0.0297 u 0.176 0.0218 u 0.03 15 
0 .0383 u 0.0934 -1.22 u 13.0 -0 .00161 u 0.0673 -0 ,00322 u 0.0771 0.0966 u 0.155 0.0208 u 0.0302 
0.0213 u 0.0922 5.35 u 12.8 -0.00144 u 0.0602 -0.00288 u 0.0689 0.0497 u 0.1 76 0.0457 0.03 11 
0.0665 u 0.0984 -0.388 u 12.5 -0.00412 u 0.0987 0 u 0_0861 0. 109 u 0.160 0.00654 u 0 ,0277 
0.0479 u 0.0725 - 1.29 u 13 .0 -0.000630 u 0.0573 0.0157 u 0.0573 0.0454 u 0.1 76 0.0 174 u 0.0275 
0.0247 u 0.0948 2.77 u 12_5 -0.00153 u 0.0772 -0.000767 u 0.0697 0.00295 u 0. 159 0.0148 u 0.0324 
0.0335 u 0.0555 4.31 u 12.2 -0.000701 u 0.0638 0 u 0.0637 0.0640 u 0.168 0.0227 0.0226 
0.040 1 u 0.0806 0.855 u 12.5 -0.00 125 u 0.0629 0.0150 u 0.0568 0.0512 u 0. 158 0.0335 0.0289 
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Sample Location 
HEIS 

Number 
EXC- 11 JIN 1T7 

Duolicate of JlN IT7 JINIT9 
EXC-1 JI NIR7 
EXC-2 Jl N1R8 
EXC-3 JIN1R9 
EXC-4 JINJTO 
EXC-5 JINITI 
EXC-6 JINIT2 
EXC-7 J lN lT3 
EXC-8 JIN1T4 
EXC-9 JINJT5 

EXC-1 0 JIN!T6 
EXC-12 JI NIT8 
SPA-7 J IN IV8 

Duol icatc of JIN I VS JJNIW4 
SPA- I JINIV2 
SPA-2 J1NIV3 
SPA-3 JINIV4 
SPA-4 J! NIY5 
SPA-5 JIN JV6 
SPA-6 J JN1V7 
SPA-8 J IN1V9 
SPA-9 Jl NlWO 

SPA-10 JlNIWI 
SPA- I I J lN IW2 
SPA- 12 J INIW3 

Eq uipment Blank JINIVO 

A 100-D-50:4 S 

Sample Date 
Aluminum Antimonv 

mg/kg Q POL ml!lk!! Q POL 
l/5/201 2 7020 X 1.6 0.38 UJ 0.38 
1/5/20 12 63 30 X 1.6 0.39 UJ 0.39 
1/5/201 2 5620 X 1.4 0.40 BJ 0.35 
1/5/20 12 6350 X 1.6 0.40 UJ 0.40 
1/5/20 12 5490 X 1.6 0.84 J 0.39 
1/5/20 12 6020 X 1.6 0.47 BJ 0.39 
1/5/2012 6510 X 1.5 I.I J 0.37 
1/5/2012 6090 X 1.6 0.39 UJ 0.39 
1/5/2012 4420 X 1.5 039 BJ 0.37 
1/5/2012 6320 X 1.5 0.37 UJ 0.37 
l/5/20 12 5460 X 1.4 0.35 UJ 0.35 
1/5/2012 5760 X 1.4 0.35 UJ 0.35 
1/5/2012 5930 X 1.6 0.39 UJ 0.39 

3/15/20 12 7220 X 1.6 0.39 u 0.39 
3/1 5/2012 7070 X 1.5 0.36 u 0.36 
3/1 5/2012 6650 X 1.5 0.52 B 0.36 
3/15/2012 7050 X 1.4 0.35 B 0.35 
3/15/2012 6460 X 1.4 0.34 u 0.34 
3/15/2012 6570 X 1.5 0.36 u 0.36 
3/15/20 12 6600 X 1.5 0.36 u 0.36 
3/15/20 12 5930 X 1.5 0.37 u 0.37 
3/15/2012 7470 X 1.6 0.39 u 0.39 
3/15/2012 5820 X 1.5 0.37 u 0.37 
3/15/20 12 72!0 X 1.5 0.38 u 0.38 
3/15/2012 57 10 X 1.6 0.38 u 0.38 
3/15/2012 6370 X 1.5 0.37 u 0.37 
1/5/2012 224 X 1.5 0.37 UJ 0.37 

Vcrifi s 
Arsenic 

ml!lke Q 
3.6 
3. 1 
2. 1 
3.2 
5.8 
3.4 
9.2 
2.0 
1.5 
3.3 
2.6 
3.2 
2.5 
3.0 
3.4 
3.5 
2,7 
2.5 
3.0 
2.9 
2.4 
5.4 
2.3 
3.2 
2,4 
2.8 
0.63 u 

Barium Beryllium Boron 
POL me/ke 0 POL m!!/kg 
0.66 62.4 X 0.077 0.82 
0.67 64.6 X 0.077 0.77 
0.60 58. 1 X 0.069 0.85 
0.69 61.3 X 0.079 0.81 
0.68 60.0 X 0.078 0.94 
0.68 52.0 X 0.078 0.95 
0.64 74.3 X 0.074 0.83 
0.68 97.2 X O.o78 0.95 
0.65 48.S X O.D75 0,94 
0.64 60.0 X 0.074 0.94 
0.61 57.9 X 0.070 0.90 
0.6 1 61.7 X 0.071 0.90 
0.67 62.0 X 0.077 0.88 
0.67 77.4 X 0.077 0.55 
0.62 69.5 X 0.072 0.52 
0.63 77.9 X 0.072 0.56 
0.60 70 .4 X 0.069 0.56 
0.58 69.2 X 0.067 0.61 
0.63 68 .0 X 0.073 0.56 
0.62 65.6 X 0.072 0.54 
0.64 60. 1 X 0.074 0.56 
0.67 80.0 X 0.078 0.62 
0.64 74.2 X 0.074 0.53 
0.66 75.7 X 0.076 0.62 
0.66 78.4 X 0.076 0.57 
0.64 99.8 X 0.074 0.65 
0.63 2.0 X 0.073 0.032 
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Originator--,.N.,._""'K.,._""'Sc-c..,.h..,.ifti""e,...r_n __ 
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Q POL me:ik!! 0 
0.033 0.99 u 
0.033 0.99 u 
0.030 0.90 u 
0.035 1.0 u 
0.034 1.0 u 
0.034 1.0 u 
0.032 0.96 u 

B 0.17 1.0 u 
B 0.16 0.96 u 

0.032 0.96 B 
0.031 0.9 1 u 
0.031 0.91 u 
0.034 1.0 u 
0.034 1.8 B 
0.031 1.7 B 
0.031 1.0 BM 
0.030 1.4 B 
0.029 1.6 B 
0.032 1.7 B 
0.03 1 1.2 B 
0.032 0.95 u 
0.034 2.2 
0.032 1.5 B 
0.033 1.7 B 
0.033 2.2 
0,032 4.0 

u 0.032 0.94 u 
Sheet No. 3 of 18 

Date 05/07/12 
Date 05/07/12 

Rev. No. 0 

POL 
0.99 
0.99 
0.90 
1.0 
1.0 
1.0 

0.96 
1.0 

0.96 
0.95 
0.91 
0.91 
1.0 
1.0 

0.93 
0.93 
0.89 
0.87 
0.94 
0.93 
0.95 
1.0 

0.96 
0.98 
0.98 
0,96 
0.94 
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Sample Location 

EXC- 11 
Duplicate ofJlNIT7 

EXC- 1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC-9 
EXC- 10 
EXC-12 
SPA-7 

Duolicate of J INIV8 
SPA-I 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-8 
SPA-9 

SPA-10 
SPA-11 
SPA-12 

Equipment Blank 

HEIS Sample Date 
Number 

JINIT7 1/5/2012 
JIN IT9 1/5/2012 
JIN1R7 1/5/2012 
JIN1R8 1/5/20 12 
JlNIR9 1/5/2012 
JlNJTO 1/5/20 12 
JlNITI 1/5/2012 
JINITI 1/5/2012 
JJN1T3 1/5/2012 
JIN1T4 1/5/2012 
JlNIT5 1/5/2012 
JINIT6 1/5/2012 
JINIT8 1/5/201 2 
JINIV8 3/15/20 12 
JlNIW4 3/15/201 2 
JlNIV2 3/15/2012 
JJN IV3 3/15/20 12 
JIN1V4 3/15/20 12 
J1NIV5 3/15/2012 
JlNlV6 3/15/2012 
J1NIV7 3/15/2012 
JIN IV9 3/15/2012 
JlNlWO 3/15/2012 
JlNIWI 3/15/2012 
J IN1W2 3/15/2012 
JJN IW3 3/15/2012 
JlNIVO 1/5/2012 

A h ttac ment - -:, : u site eri 1cat1on 1 100 D "0 4 S b . V ' fi S l' R amn me CSU ts - M I etas 

Cadmium Calcium Chromium Cobalt Copper Hcxavalcnt Chromium 

mg/kg 0 PQL mg/kg 0 POL mg/kg 0 POL mg/k2 0 POL m2/k2 0 POL m!!'/k!! 0 POL 
0.061 B 0.041 8370 X 14.2 9.0 X 0.058 8.0 X 0.10 15 .1 X 0.22 0.155 u 0.155 
0.055 B 0.042 8450 X 14.3 8.6 X 0.059 8.2 X 0.10 14.9 X 0.22 0.155 u 0.155 
0.042 BM 0.037 6370 X 12.9 7.6 X 0.053 8.3 X 0.091 13.5 X 0.20 0.155 u 0.155 
0.083 B 0.043 9900 X 14.7 7.9 X 0.061 8.0 X 0.10 15.5 X 0.23 0.1 55 u 0.155 
0.050 B 0.042 12200 X 14.S 5.7 X 0.060 8.7 X 0.10 16.9 X 0.22 0.155 u 0.155 
0.042 u 0.042 8650 X 14.4 6.8 X 0.059 9.0 X 0.10 15.4 X 0.22 0.391 0.155 
0.040 u 0.040 19000 X 13.8 22.0 X 0.057 9.9 X 0.098 21.2 X 0.21 0.242 0.155 
0.042 B 0.042 6820 X 14.4 6.2 X 0.059 9.3 X 0.51 18.6 X 1.1 0.155 u 0.155 
0.040 u 0.040 5570 X 13.9 4.6 X 0.057 9.3 X 0.49 16.2 X l.1 0.155 u 0.155 
0.085 B 0.040 12800 X 13 .7 7.1 X 0.056 8.3 X 0.097 15.1 X 0.21 0.155 u 0.155 
0.056 B 0.038 8420 X 13.1 5.7 X 0.054 8.5 X 0.093 17.5 X 0.20 0.155 u 0.155 
0.069 B 0.038 8710 X 13 .1 7.2 X 0.054 8.6 X 0.093 15.2 X 0.20 0.155 u 0.155 
0.055 B 0.042 7700 X 14.3 8.1 X 0.059 8.3 X 0.10 15.1 X 0.22 0.155 u 0.155 
0.17 B 0.042 6290 X 14.3 11.5 0.059 7.2 X 0.10 18.7 0.22 l.l I 0.0155 
0. 15 B 0.039 9880 X 13.3 10.3 0.055 6.4 X 0.095 16,8 0.21 0.195 0.0155 
0.12 B 0.039 9430 X 13.4 9.5 0.055 6.9 X 0.095 16.4 0.21 0.171 0.0155 
0.11 B 0.037 6590 X 12.8 12.S 0.053 6.9 X 0.091 16.3 0.20 0.0155 u 0.0155 
0.14 B 0.036 6740 X 12.5 8.5 0.051 8.5 X 0.089 17.1 0.19 0.0155 u 0.0155 
0.13 B 0.039 7690 X 13.5 8.8 0.056 7.4 X 0.096 18.1 0.21 0.196 0.0155 
0.12 B 0.039 6570 X 13.3 9.7 0.055 7.0 X 0.094 16.8 0.21 0.0155 u 0.0155 

0.072 B 0.040 7110 X 13 .7 8.9 0.056 7.5 X 0.097 16.4 0.21 0.0155 u 0.0155 
0.099 B 0.042 7190 X 14.4 9.3 0.059 7.1 X 0.10 17.6 0.22 0.0155 u 0.0155 
0.13 B 0.040 7030 X 13 .7 10.0 0.057 6.0 X 0.098 16.4 0.21 0.2 16 0.0155 
0.14 B 0.04 1 8920 X 1.4.l 9.5 0.058 7.8 X 0.10 18.0 0.22 0.0155 u 0.0155 
0.17 B 0.041 5650 X 14.1 8.7 0.058 6.4 X 0.10 16.9 0.22 0.282 0.0155 
0.14 B 0.040 8400 X 13 .7 8. 1 0.057 7.4 X 0.098 17.8 0.21 0.0155 u 0.0155 

0.039 u 0.039 43 .2 BX 13.6 0.16 BXCUJ 0.056 0.12 BX 0.096 0.21 BX 0.21 t~l~fit,:Wt ~l! -~lj~}~t\t 
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Sample Location 

EXC- 11 
DuDlicate of.TJNJT7 

EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC-9 

EXC-10 
EXC-12 
SPA-7 

Duplicate of J IN I V8 
SPA- I 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-8 
SPA-9 

SPA- 10 
SPA-I I 
SPA-12 

Eauiomcnt Blank 

HEIS 
Number 
J IN IT7 
JIN IT9 
JI N IR7 
.J INlR8 
J IN IR9 
JI N lTO 
Jl N IT I 
JINIT2 
JINI T3 
J lNIT4 
JJN IT5 
JIN IT6 
JINIT8 
JINI V8 
JINIW4 
JINIV2 
JINIV3 
.J INIV4 
JI N IV5 
.J IN IV6 
JINI V7 
JIN IV9 
JIN IW0 
JINI W I 
.JlN IW2 
JIN IW3 
JI N I V0 

h Attac mcn t 

Sample Date 
Iron 

m!!/ke 0 POL 
1/5/20 12 20900 X 3.8 
1/5/20 12 20800 X 3.9 
1/5/20 12 2 1500 X 3.5 
1/5/20 12 20300 X 4 .0 
1/5/20 12 22700 X 3.9 
1/5/2012 23200 X 3.9 
1/5/20 12 57700 X 3.7 
1/5/201 2 24400 X 3.9 
1/5/2012 25200 X 3.7 
1/5/20 12 22500 X 3.7 
1/5/201 2 23200 X 3.5 
1/5/2012 22300 X 3.5 
1/5/2012 22200 X 3.9 

3/ 15/2012 21900 X 3.9 
3/15/2012 1&100 X 3.6 
3/15/2012 20200 X 3.6 
3/15/2012 19800 X 3.5 
3/15/20 12 23200 X 3.4 
3/15/20 12 20900 X 3.6 
3/15/2012 19800 X 3.6 
3/15/201 2 20800 X 3.7 
3/ 15/20 12 2 1100 X 3.9 
3/ 15/2012 18300 X 3.7 
3/15/201 2 21200 X 3.8 
3/15/2012 19600 X 3.& 
3/15/20 12 21500 X 3.7 
1/5/2012 26& X 3.7 

- - : u site en 1cat1on I JOO D 50 4 S b . V ' ti S I' R amping CS U ts - M etas 
Lead Magnesium Man2anese Mercury Molybdenum 

m!!lk!! 0 POL m!!/k!! 0 POL m!!/k!! 0 POL m!!fk!! 0 POL m!!/k!! 0 PQL 
4.0 0.27 4670 X 3.7 290 X 0.10 0.0060 u 0.0060 0.26 u 0.26 
3.6 0.27 4330 X 3.7 278 X 0.10 0.007 1 u 0.0071 0.26 u 0.26 
3.2 0.25 4670 X 3.4 283 X 0.091 0.0065 u 0.0065 0.24 B 0.24 
4.9 0.28 4080 X 3.9 273 X 0.10 0.0064 u 0.0064 0.57 B 0.27 
3.6 0.28 4 170 X 3.8 268 X 0.10 0.0068 u 0.0068 0.28 B 0.27 
4.2 0.28 4540 X 3.8 283 X 0.10 0.0063 u 0.0063 0.27 u 0.27 

23.4 0.26 3730 X 3.6 413 X 0.098 0.0067 u 0.0067 0.72 B 0.25 
3.3 1.4 4520 X 3.8 335 X 0.10 0.0058 u 0.0058 0.27 u 0.27 
2.5 1.3 401 0 X 3.6 307 X 0.098 0.0054 u 0.0054 0.26 u 0.26 
4.8 0.26 4050 X 3.6 289 X 0.097 0.019 13 0.0066 0.25 B 0.25 
3.9 0.25 4030 X 3.4 275 X 0.093 0.0 13 B 0.0059 0.24 u 0.24 
4.3 0.25 4040 X 3.4 277 X 0.093 0.0057 B 0.0054 0.24 u 0.24 
3.8 0.27 4100 X 3.8 284 X 0. 10 0.0071 u 0.007 1 026 u 0.26 

33.6 0.27 4370 X 3.8 319 X O.IO 0.01 5 B 0,0065 0.26 u 0.26 
12.2 0.26 4360 X 3.5 324 X 0.095 0.019 0.0058 0.25 u 0.25 
10.3 0.26 4360 X 3.5 308 X 0.095 0.0086 BM 0.0052 0.33 B 0.25 
6.4 0.25 4510 X 3.4 302 X 0.091 0.0067 u 0.0067 0.28 13 0.24 
6.6 0.24 5530 X 3.3 330 X 0.089 0.0076 B 0.0052 0.23 u 0.23 
9.6 0.26 4470 X 3.6 305 X 0.096 0.013 B 0.0050 0.25 u 0.25 
6.5 0.26 4270 X 3.5 313 X 0.094 0.01 3 13 0.0051 0.25 u 0.25 
4.2 0.26 4640 X 3.6 321 X 0.097 0.0063 u 0.0063 0.25 u 0.25 
19.3 0.28 4330 X 3.8 319 X 0.10 0.0058 u 0.0058 0.27 u 0.27 
12.6 0.26 3760 X 3.6 279 X 0.098 0.048 0.0058 0.25 u 0.25 
7.9 0.27 4490 X 3.7 324 X 0.10 0.0086 B 0.0064 0.26 u 0.26 
50.5 0.27 4130 X 3.7 278 X 0.1 0 0.0090 8 0.0051 0.27 B 0.26 
10.9 0.26 4600 X 3.6 314 X 0.098 0.0 15 B 0.0060 0.25 u 0.25 
0.40 B 0.26 23.0 X 3.6 5.9 X 0.096 0.0049 u 0.0049 0.25 u 0.25 
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Sample Location 

EXC-1 1 
Dunlicatc of JIN lTI 

EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC-9 
EXC-lO 
EXC-12 
SPA-7 

Duplica te of JIN I VS 
SPA-I 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-8 
SPA-9 
SPA- 10 
SPA-I I 
SPA-1 2 

Equipment Blank 

1-I EIS 
Sam ple Date 

Number 
JIN1T7 1/5/2012 
JJN1T9 1/5/2012 
JINlR7 1/5/2012 
JINIR8 1/5/2012 
JINIR9 1/5/2012 
Jl NITO 1/5/20 l2 
JIN!TI 1/5/2012 
J 1NIT2 l/5/20 12 
J lN1T3 1/5/2012 
JINJT4 1/5/2012 
J INIT5 1/5/2012 
JINJT6 1/5/2012 
JJN IT8 1/5/2012 
J lN lV8 3/1 5/20 12 
J lNIW4 3/15/20 12 
J IN 1V2 3/15/2012 
JJN1V3 3/15/2012 
JINIV4 3/15/2012 
J1NIV5 3/15/2012 
JINIV6 3/15/2012 
JI N 1V7 3/15/20 12 
JlN IV9 3/15/2012 
JINIWO 3/15/2012 
JINIWI 3/15/20 12 
JINIW2 3/ 15/2012 
JINIW3 3/ 15/2012 
JINIVO 1/5/2012 

Attach I. 100-D-50:4 Subsitc Vcrifi 
Nickel Potassium 

m1!/k!! 0 POL me/ke 0 POL me/ke 
10.7 X 0.12 l 190 41.3 0.87 
9.7 X 0.12 1070 41.6 0.87 
l l.3 X O.l I 787 37.5 0.79 
9.4 X 0.13 972 42.9 0.90 
8.7 X 0.13 803 42.1 0.88 
11.4 X 0.13 840 42.0 0.88 
l0.5 X 0.1 2 981 40.0 0.84 
9.4 X 0.13 1140 41.9 0.88 
7.3 X 0.12 598 40.3 0.85 
8.8 X 0.12 1000 39.9 0.84 
7.3 X 0.1 I 836 38.0 0.80 
8.4 X 0.11 847 38.2 0.80 
9.1 X 0.13 892 41.7 0.88 
11.9 X 0.12 1240 41.6 0.87 
11.l X 0.12 1200 38.8 0.81 
9.8 X 0.12 1090 39.1 0.82 
12.7 X 0.1 l 1200 37.4 0.78 
20.4 X 0.11 1100 36.3 0.76 
11.6 X 0.12 1050 39.4 0.83 
10.1 X 0.12 11 70 38.7 0.81 
9.4 X 0.12 949 39.8 0.84 
l0.3 X 0.13 1270 41.9 0.88 
9.3 X 0.12 936 40.0 0.84 
9.6 X 0.12 1120 40.9 0.86 
9.0 X 0.12 941 41.1 0.86 
9.5 X 0.12 1160 40.0 0.84 

0.12 ux 0.12 49.l B 39.4 0.83 

Sam plin!! R M - - -- - - - - - ---- -

Selenium Silicon Silver Sodium 
0 POL m!!lk!! 0 POL m1!/k!! 0 POL m!!ik!! 0 
u 0.87 347 J 5.7 0.16 u I 0.16 534 
u 0.87 314 J 5.7 0.16 u 0.16 539 
u 0.79 330 NJ 5.2 0. 15 u 0.15 279 
u 0.90 288 J 5.9 0.17 u 0.17 344 
u 0.88 298 J 5.8 0.16 u 0.16 594 
u 0.88 316 J 5.8 0.16 u 0.16 753 
u 0.84 329 J 5.5 0.16 u 0.1 6 44 1 
u 0.88 302 J 5.8 0.16 u 0. 16 387 
u 0.85 246 J 5.6 O.l 6 u 0. 16 301 
u 0.84 382 J 5.5 0.16 u 0.16 406 
u 0.80 320 J 5.2 0.15 u 0.15 356 
u 0.80 286 J 5.3 0.15 u 0. 15 417 
u 0.88 301 J 5.8 0.16 u 0.16 424 
u 0.87 627 X 5.7 0.16 u 0. 16 289 
u 0.81 5 16 X 5.4 0.15 u 0.15 266 
u 0.82 491 XN 5.4 0.15 u 0. 15 345 
u 0.78 31 l X 5.2 0.15 u 0. 15 264 
u 0.76 375 X 5.0 0 .1 4 u 0.14 272 
u 0.83 482 X 5.4 0.15 u 0.1 5 300 
u 0.81 323 X 5.3 0.1 5 u 0.15 285 
u 0.84 496 X 5.5 0.16 u 0. 16 300 
u 0.88 434 X 5.8 0.16 u 0.16 293 
u 0.84 517 X 5.5 0. 16 u 0.1 6 300 
u 0.86 438 X 5.6 0.16 u 0.16 377 
u 0.86 45 1 X 5.7 0.1 6 u 0.16 294 
u 0.84 494 X 5.5 0.16 u 0.16 302 
u 0.83 148 J 5.4 0.15 u 0.15 56.7 u 
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Sample Location 

EXC- 11 
Dmilicate of JINl TI 

EXC-1 
EXC-2 
EXC-3 
EXC-4 
EXC-5 
EXC-6 
EXC-7 
EXC-8 
EXC-9 

EXC-1 0 
EXC- 12 
SPA-7 

Duplicate of JIN I VS 
SPA-I 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-8 
SPA-9 

SPA-10 
SPA-I I 
SPA-12 

Eq uipment Blank 

Attachment I. 100-D-50:4 s ubsite Verification Sampling Results - 1\'lctals, TPH, and Physical 

HEIS Vanadium Zinc TPH - diesel TPH diesel EXT 
Percent moisture (wet 

Number 
Sample Date samnlc) 

mg/kg 0 POL mg/kg Q POL ug/kg Q PQL ug/kg Q PQL pH unit 0 POL 
JINITI l/5/2012 53 .0 X 0.095 41.4 X 0.40 1300 J 710 3800 J l000 4.5 0.10 
JINIT9 1/5/2012 52.2 X 0.095 40.3 X 0.40 2900 J 670 6900 980 4.2 0.10 
JlNIR7 1/5/2012 57.0 X 0.086 40.0 X 0.36 8100 650 25000 960 4.0 M 0.10 
JIN1R8 1/5/20 12 51.6 X 0.098 46.2 X 0.42 12000 680 36000 l000 4.4 0.10 
JIN1R9 1/5/2012 60.7 X 0.097 53 .3 X 0.41 2400 J 780 6400 1100 14.6 0.10 
J!NITO 1/5/2012 61.9 X 0.096 47.9 X 0.41 1500 J 670 4000 980 4.3 0.10 
JlNJTI 1/5/2012 54.4 X 0.092 128 X 0.39 9600 710 21000 1000 5.1 0.10 
JINIT2 1/5/2012 83.9 X 0.48 47.4 X 0.4 1 2800 J 680 8700 l000 4.2 0.10 
JINITI 1/5/2012 76.7 X 0.46 42.1 X 0.39 670 u 670 990 u 990 3.1 0.10 
JINIT4 1/5/2012 61.2 X 0.091 59.8 X 0.39 6600 670 15000 980 3.9 0.10 
J IN1T5 1/5/2012 59.3 X 0.087 43.8 X 0.37 3300 J 690 9000 l000 4 ,4 0.10 
JINIT6 1/5/2012 59.1 X 0.088 43.6 X 0.37 3700 J 700 14000 l000 4.1 0.10 
JIN1T8 1/5/20 12 58.7 X 0.096 53.0 X 0.41 1400 J 680 3900 J 1000 4.6 0.10 
J INlV8 3/1 5/20 12 48.3 X 0.095 48.4 X 0.40 17000 690 57000 1000 4.4 0.10 
JINIW4 3/15/2012 44.8 X 0.08 9 51.2 X 0.38 24000 640 87000 950 3.8 0. 10 
JlNIY2 3/15/20 12 52.3 X 0.090 49.3 XM 0.38 71000 660 200000 980 3.8 0. 10 
J lN IV3 3/15/2012 49.7 X 0.086 42.0 X 0.36 12000 710 32000 1000 4.6 0.10 
JlNlV4 3/15/20 12 56.8 X 0.083 45. l X 0.35 5700 690 13000 1000 4.4 0.10 
JINlV5 3/15/2012 53.4 X 0.090 57.8 X 0.38 25000 680 74000 1000 4.4 0.10 
J1NlV6 3/15/2012 47.3 X 0.089 55.3 X 0.38 23000 680 65000 990 3.8 0.10 
J1NIV7 3/15/20 12 53.0 X 0.091 40 .8 X 0.39 3600 J 690 8200 1000 3.8 0.10 
JINIV9 3/15/2012 54.0 X 0.096 42.6 X 0.41 9200 680 30000 l000 4.0 0.10 
JlNIWO 3/15/2012 49.6 X 0.092 50.6 X 0.39 6300 690 14000 1000 3.3 0.10 
.llNIWl 3/1 5/2012 55.8 X 0.094 48.2 X 0.40 18000 680 49000 l000 3.7 0.10 
JINIW2 3/15/2012 53.2 X 0.094 95.2 X 0.40 5700 670 14000 990 3.0 0.10 
.llN IW3 3/15/2012 57.6 X 0.092 49.0 X 0.39 4200 680 10000 1000 4.2 0.10 
JINIYO 1/5/2012 0.32 BX 0.090 1.2 X 0.38 ~-rt~~ l~f/i~¾ -~-m t•i!g, ft,,~,~ 11~¥11 0.10 u 0.10 
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Attachment to Waste Site Reclassification Fonn 201 2-026 Rev. 0 

J IN IT7, EXC- 11 
JIN!T9, Dupl icate of 

J J NIR7, EXC-1 JJNIR8, EXC-2 
JJ NJT7 

CONSTITUENT C LASS 
1/5/12 8:42 1/5/12 8:42 1/5/12 8:22 l/5/ 12 8:24 

uo/ku 0 POL u!'./kg Q POL ug/kg Q POL ug/kg 0 POL 
1,2,4-Trichlorobenzene SVOA 28 u 28 29 u 29 78 u 28 28 u 28 

1,2-Dichlorobenzene SVOA 22 u 22 23 u 23 22 u 22 22 u 22 -
1,3-Dichlorobenze ne SVOA 12 u 12 12 u 12 12 u 12 12 u 12 
1,4-Dichlorobenzene SVOA 14 u 14 14 u 14 14 u 14 13 u 13 

2,4,5-Trichloroohenol SVOA 10 u IO 10 u 10 10 u 10 9 .8 u 9.8 
2,4,6-Trichlorophenol SVOA IO u 10 10 u 10 10 u 10 9.8 u 9.8 

2,4-Dichlorophcnol SVOA IO u 10 10 u 10 10 u 10 9.8 u 9.8 
2,4-Di merhylphenol SVOA 67 u 67 69 u 69 67 u 67 65 u 65 
2,4-Dinitroohenol SVOA 340 u 340 350 u 350 340 u 340 330 u 330 
2,4-Dinitroto luene SVOA 67 u 67 69 u 69 67 u 67 65 u 65 
2.6-Dinitrotolucne SVOA 28 u 28 29 u 29 28 u 28 28 u 28 

2-Chloronaohthalcne SVOA 10 u 10 10 u 10 10 u 10 9.8 u 9.8 
2-Chloroohenol SVOA 21 u 2 1 22 u 22 21 u 21 2 1 u 2 1 

2-Me1hylnaohthalene SVOA 19 u 19 20 u 20 19 u 19 19 u 19 
2-Melhylphenol ( cresol, o-) SVOA 13 u 13 14 u 14 13 u 13 13 u 13 

2-Nitroaniline SVOA 5 1 u 51 52 u 52 50 u 50 49 u 49 
2-Nitrophenol SVOA 10 u IO 10 u 10 10 u 10 9.8 u 9.8 

3+4 Mcthylphenol (cresol, m+p) SVOA 33 u 33 34 u 34 33 u 33 32 u 32 
3,3'-Dichlorobenz idine SVOA 9 1 u 91 94 u 94 9 1 u 91 88 u 88 

3-Niiroaniline SVOA 74 u 74 76 u 76 74 u 74 72 u 72 
4,6-Dinitro-2-melhvlohenol SVOA 330 u 330 340 u 340 330 u 330 320 u 320 
4-Bromoohenvlohenvl ether SVOA 19 u 19 20 u 20 19 u 19 19 u 19 
4-Chloro-3-methvlohenol SVOA 67 u 67 69 u 69 67 u 67 65 u 65 

4-Chloroaniline SVOA 83 u 83 85 u 85 83 u 83 8 1 u 8 1 
4-Chlorophenylphenyl ether SVOA 2 1 u 2 1 22 u 22 2 1 u 21 21 u 2 1 

4-Nitroaniline SVOA 73 u 73 75 u 75 73 u 73 7 1 u 7 1 
4-Nilrophenol SVOA 98 u 98 100 u 100 98 u 98 95 u 95 
Acenaohthcnc SVOA IO u 10 II u II 10 u IO 10 u 10 

Acenaohthvlcne SVOA 17 u 17 18 u 18 17 u 17 17 u 17 
Anthrnccne SVOA 17 u 17 18 u 18 17 u 17 17 u 17 

Bcnzo( a )anlhraccne SVOA 20 u 20 21 u 2 1 20 u 20 20 u 20 
Be.nzo(a)vvrene SVOA 20 u 20 21 u 2 1 20 u 20 20 u 20 

Benzo(b)nuoranthene SVOA 27 u 27 27 u 27 26 u 26 26 u 26 
Benzo(ghi)pervlenc SVOA 16 u 16 17 u 17 16 u 16 16 u 16 

Bcnzo(k)n uoranlhcne SVOA 4 1 u 41 42 u 42 40 u 40 39 u 39 
Bis(2-chloro- l-methylcthyl)ethcr SVOA 23 u 23 24 u 24 23 u 23 23 u 23 

Bis(2-Chloroethoxv)methane SVOA 23 u 23 24 u 24 23 u 23 23 u 23 
Bis(2-chloroethyl) ether SVOA 17 u 17 17 u 17 17 u 17 16 u 16 

Bis(2-ethylhexyl) phthalate SVOA 47 u 47 48 u 48 46 u 46 45 u 45 
Butylbenzylphthalate SVOA 44 u 44 45 u 45 43 u 43 42 u 42 

Carbazole SVOA 36 u 36 37 u 37 36 u 36 35 u 35 
Chrvsene SVOA 27 u 27 28 u 28 27 u 27 27 u 27 

Di-n-butylphtholate SVOA 29 u 29 30 u JO 29 u 29 29 u 29 
Di-n-octylphtha lalc SVOA 15 u 15 15 u 15 15 u 15 14 u 14 

Dibenzf a,h lanthracene SVOA 19 u 19 20 u 20 19 u 19 19 u 19 
Dibenzofuran SVOA 20 u 20 2 1 u 21 20 u 20 20 u 20 

Diethyl phthalate SVOA 26 u 26 27 u 27 26 u 26 26 u 26 
Dimethvl ohthalate SVOA 660 u 23 660 u 24 660 u 23 660 u 23 

Fluoranthene SVOA 36 u 36 37 u 37 36 u 36 35 u 35 
Fluorene SVOA 18 u 18 19 u 19 18 u 18 18 u 18 

Hexachlorobenzene SVOA 29 u 29 30 u 30 29 u 29 29 u 29 
Hexachlorobutadiene SVOA 10 u 10 IO u 10 IO u 10 9.8 u 9.8 

Hexnchlorocyclopentadiene SVOA 51 u 5 1 52 u 52 50 u 50 49 u 49 
Hexnchloroethane SVOA 22 u 22 72 u 22 2 1 u 21 2 1 u 21 

lndeno(l .2,3-cd)pyrenc SVOA 22 u 22 23 u 23 22 u 22 22 u 22 
lsophorone SVOA 17 u 17 18 u 18 17 u 17 17 u 17 

N-Nitroso-di-n-dipropylaminc SVOA 31 u 31 32 u 32 3 1 u 31 30 u 30 
N-Ni trosodiphenylamine SVOA 21 u 21 22 u 22 21 u 21 2 1 u 21 

Naphthalene SVOA 31 u 3 1 32 u 32 31 u 31 30 u 30 
Nitrobenzene SVOA 22 u 22 23 u 23 22 u 22 22 u 22 

Pentachlorophenol SVOA 330 u 330 340 u 340 330 u 330 320 u 320 
Phenanthrcne SVOA 17 u 17 18 u 18 17 u 17 17 u 17 

Phenol SVOA 18 u 18 19 u 19 18 u 18 18 u 18 
Pvrenc SVOA 12 u 12 13 U i 13 14 J 12 12 u 12 
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Attachment to Waste Site Reclassification Form 20 12-026 Rev. 0 

.. .. . , 

J! NI R9, EXC-3 JI NIT0, EXC-4 J INIT I, EXC-5 JIN IT2, EXC-6 
CONSTITUENT CLASS 1/5/12 8:26 1/5112 8:28 1/5/12 8:30 l /5/12 8:32 

lll'l ki:1' 0 POL u!>lk!! 0 POL U<'/ke 0 POL u1'/ke 0 POL 
1,2,4-Trichlorobcnzcnc SVOA 31 u 31 29 u 29 29 u 29 29 u 29 

1,2-Dichlorobenzcne SVOA 24 u 24 22 u 22 23 u 23 23 u 23 
1,3-Dichlorobenzene SVOA 13 u 13 12 u 12 12 u 12 12 u 12 
1,4 -Dichlorobenzene SVOA 15 u 15 14 u 14 14 u 14 14 u 14 

2,4,S-Trichlorophenol SVOA 11 u l l 10 u 10 10 u 10 10 u 10 
2,4,6-Trichlorophcnol SVOA 11 u I I 10 u 10 10 u 10 10 u 10 

2,4-Dichloroohenol SVOA 11 u 11 10 u 10 10 u 10 10 u 10 
2,4-Dimethvlohenol SVOA 72 u 72 67 u 67 68 u 68 68 u 68 
2,4-Diniiroohenol SVOA 360 u 360 340 u 340 340 u 340 340 u 340 
2,4-Dinitrotoluene SVOA 72 u 72 67 u 67 68 u 68 68 u 68 
2,6-Dinilrotolucne SVOA 31 u 31 29 u 29 29 u 29 29 u 29 

2-Chloronaphthalene SVOA 11 u 11 10 u 10 10 u 10 10 u 10 
2-Chlorophenol SVOA 23 u 23 21 u 21 22 u 22 22 u 22 

2-Mcthvlnnohthalcne SVOA 2 1 u 21 19 u 19 20 u 20 20 u 20 
2-Methvlohenol (cresol, o-) SVOA 14 u 14 13 u 13 13 u 13 13 u 13 

2-Niironniline SVOA 55 u 55 51 u 51 52 u 52 51 u 51 
2-Nil roohenol SVOA l l u ll 10 u 10 10 u 10 10 u 10 

3+4 Me1hylphenol (cresol, m+o) SVOA 36 u 36 34 u 34 34 u 34 34 u 34 
3,3'-Dichlorobenzidine SVOA 98 u 98 92 u 92 93 u 93 93 u 93 

3-Nitronni line SVOA 80 u 80 75 u 75 75 u 75 75 u 75 
4,6-Dinitro-2-methvlohcnol SVOA 360 u 360 340 u 340 340 u 340 340 u 340 
4-Bromoohenvlohenvl ether SVOA 21 u 21 19 u 19 20 u 20 20 u 20 

4-Chloro-3-mclhvlohenol SVOA 72 u 72 67 u 67 68 u 68 68 u 68 
4-Chloroaniline SVOA 89 u 89 84 u 84 85 u 85 84 u 84 

4-Chloroohenvlohenyl ether SVOA 23 u 23 21 u 21 22 u 22 22 u 22 
4-Nitroaniline SVOA 79 u 79 74 u 74 75 u 75 75 u 75 
4-Nitroohenol SVOA 110 u 110 99 u 99 100 u 100 100 u 100 
Acennohthenc SVOA 11 u I I 11 u 11 l l u 11 11 u 11 

Acenaohthvlenc SVOA 19 u 19 17 u 17 18 u 18 I 8 u 18 
Anthrnccne SVOA 19 u 19 17 u 17 18 u 18 18 u 18 

Bcnzo(a)anlhracene SVOA 22 u 22 20 u 20 21 u 21 21 u 21 
Benzo(a )ovrene SVOA 22 u 22 20 u 20 21 u 21 21 u 21 

Benzo(b)fl uoranthene SVOA 29 u 29 27 u 27 27 u 27 27 u 27 
Benzo(clti)oervlcnc SVOA 17 u 17 16 u 16 17 u 17 16 u 16 

Benzo(k)fl uoranthenc SVOA 44 u 44 41 u 4 1 41 u 41 41 u 41 
Bis(2-chloro- l-mcthylethyl)ether SVOA 25 u 25 23 u 23 24 u 24 24 u 24 

Bis(2-Chloroethoxy)mcthane SVOA 25 u 25 23 u 23 24 u 24 24 u 24 
Bis(2-cliloroethvll ether SVOA 18 u 18 17 u 17 17 u 17 17 u 17 

Bis(2-cthvlhexvl) ohthalme SVOA 50 u 50 47 u 47 48 u 48 47 u 47 
Butylbenzvloh1hala1e SVOA 47 u 47 44 u 44 44 u 44 44 u 44 

Carbazole SVOA 39 u 39 37 u 37 37 u 37 37 u 37 
Chryscne SVOA 29 u 29 28 u 28 28 u 28 28 u 28 

Di-n-butvlohthnlalc SVOA 32 u 32 30 u 30 30 u 30 30 u 30 
Di-n-octvlohthalate SVOA 16 u 16 15 u 15 15 u 15 15 u 15 

Dibenzf a h lonlhrnccnc SVOA 21 u 21 19 u 19 20 u 20 20 u 20 
Dibenzofuran SVOA 22 u 22 20 u 20 21 u 21 21 u 2 1 

Diethvl phthalate SVOA 28 u 28 27 u 27 27 u 27 27 u 27 
Dimethvl ohthalate SVOA 660 u 25 660 u 23 660 u 24 660 u 24 

Fluoranthene SVOA 39 u 39 37 u 37 37 u 37 37 u 37 
Fluorcne $VOA 20 u 20 18 u 18 19 u 19 19 u 19 

Hexachlorobenzene SVOA 32 u 32 30 u 30 30 u 30 30 u 30 
Hexnchlorobutadienc SVOA II u I I 10 u 10 10 u 10 10 u 10 

Hexachlorocyclopentadiene $VOA 55 u 55 51 u 51 52 u 52 51 u 51 
Hexachloroethonc SVOA 23 u 23 22 u 22 22 u 22 22 u 22 

lndeno( 1,2,3-cd)ovrene SVOA 24 u 24 22 u 22 23 u 23 23 u 23 
lsoohoronc $VOA 19 u 19 17 u 17 I 8 u 18 18 u 18 

N-Nitroso-di-n-diproovlamine SVOA 34 u 34 32 u 32 32 u 32 32 u 32 
N-Nitrosodiphenvlamine SVOA 23 u 23 21 u 2 I 22 u 22 22 u 22 

Naohthalene SVOA 34 u 34 32 u 32 32 u 32 32 u 32 
Nitro benzene SVOA 24 u 24 22 u 22 23 u 23 23 u 23 

Pentachloroohenol SVOA 360 u 360 340 u 340 340 u 340 340 u 340 
Phenanthrene SVOA 19 u 19 17 u 17 18 u 18 18 u 18 

Phenol SVOA 20 u 20 18 u 18 19 u 19 19 u 19 
Pyrcne SVOA 13 u 13 12 u 12 13 u 13 12 u 12 
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l. 100-D-50:4 Subsite Verifi s le Rcsulls !SVOAs) 

JIN1T3, EXC-7 J1NlT4, EXC-8 J JN lTS, EXC-9 JINIT6, EXC-10 
CONSTITUENT CLASS 115/12 8:34 115/12 8:36 1/5/12 8:38 1/5/12 8:40 

ul!fkg 0 POL ug/ke 0 POL ug/kg 0 POL ul!ikg 0 POL 
1,2,4-Trichlorobenzene SVOA 29 u 29 28 u 28 28 u 28 29 u 29 

1,2-Dichlorobcnzcnc SVOA 23 u 23 22 u 22 22 u 22 22 u 22 
1,3-Dichlorobenzene SVOA 12 u 12 12 u 12 12 u 12 12 u 12 

1,4-Dichlorobenzene SVOA 14 u 14 14 u 14 14 u 14 14 u 14 

2,4,5-Trichloroohcnol SVOA 10 u 10 10 u 10 10 u 10 10 u 10 
2,4,6-Trichloroohenol SVOA 10 u 10 10 u 10 10 u 10 IO u 10 
2,4-Dichlorophcnol SVOA 10 u 10 10 u 10 10 u 10 10 u 10 

2 4-Dimcthylphenol SVOA 68 u 68 67 u 67 67 u 67 67 u 67 
2,4-Dinitrophenol SVOA 340 u 340 340 u 340 340 u 340 340 u 340 
2,4-Dinitrotoluene SVOA 68 u 68 67 u 67 67 u 67 67 u 67 
2,6-Dinitrotoluene SVOA 29 u 29 28 u 28 28 u 28 29 u 29 

2-Chloronaphthalcne SVOA 10 u 10 10 u 10 10 u 10 10 u 10 

2-Chlorophenol SVOA 22 u 22 21 u 2 1 2 1 u 21 21 u 21 

2-Methvlnnohthatcne SVOA 20 u 20 19 u 19 19 u 19 19 u 19 

2-Methvlohenol (cresol, o-) SVOA 13 u 13 13 u 13 13 u 13 13 u 13 
2-Nitroan iline SVOA 5 1 u 5 1 S l u 5 1 SI u SI SI u 5 1 
2-Nitrophenol $VOA 10 u 10 10 u 10 10 u 10 10 u 10 

3+4 Methylphenol {cresol, m+p) SVOA 34 u 34 33 u 33 34 u 34 34 u 34 
3,3'-Dichlorobenzidine SVOA 93 u 93 91 u 9 1 91 u 91 92 u 92 

3-Nitroaniline SVOA 75 u 75 74 u 74 74 u 74 75 u 75 
4,6-Dinitro-2-methvlohenol $VOA 340 u 340 330 u 330 340 u 340 340 u 340 

4-Bromoohenvlohenvl ether SVOA 20 u 20 19 u 19 19 u 19 19 u 19 
4-Chloro-3-methylphenol SVOA 68 u 68 67 u 67 67 u 67 67 u 67 

4-Chloroaniline SVOA 84 u 84 83 u 83 83 u 83 84 u 84 
4-Chloropheny lohenvl ether SVOA 22 u 22 2 1 u 2 1 21 u 21 2 1 u 21 

4-Nitroaniline SVOA 75 u 75 73 u 73 74 u 74 74 u 74 
4-Nitroohcnol SVOA 100 u 100 98 u 98 99 u 99 99 u 99 
Acenaohthcnc SVOA II u 11 10 u 10 10 u 10 II u II 

Acenaphthvlene SVOA 17 u 17 17 u 17 17 u 17 17 u 17 
Anlhraccne SVOA 17 u 17 17 u 17 17 u 17 17 u 17 

Bcnzo(a)anthraccne SVOA 2 1 u 21 20 u 20 20 u 20 20 u 20 
Benzo( a )ovrene SVOA 21 u 21 20 u 20 20 u 20 20 u 20 

Benzo(b )fluoranthene SVOA 27 u 27 27 u 27 27 u 27 27 u 27 
Benzo(11.hi)ocrvlcne SVOA 16 u 16 16 u 16 16 u 16 16 u 16 

Benzo{k)nuoranthcne SYOA 4 1 u 4 1 41 u 4 1 41 u 41 41 u 41 
Bis(2-chloro-1-melhylethyl)e1her SVOA 24 u 24 23 u 23 23 u 23 24 u 24 

Bis(2-Chloroethoxy)methane SVOA 24 u 24 23 u 23 23 u 23 24 u 24 
Bis(2-chloroethyl) ether SVOA 17 u 17 17 u 17 17 u 17 17 u 17 

Bis(2-ethylhexvl) ohthalate SVOA 47 u 47 47 u 47 47 u 47 47 u 47 
Burvlbenzvlohtha late SVOA 44 u 44 44 u 44 44 u 44 44 u 44 

Carbazole SVOA 37 u 37 36 u 36 37 u 37 37 u 37 
Chrysene SVOA 28 u 28 27 u 27 27 u 27 28 u 28 

Di-n-butylphthalate SVOA 30 u 30 29 u 29 29 u 29 30 u 30 

Di-n-oclvlohthalate SVOA 15 u 15 15 u 15 15 u 15 15 u 15 
Dibenz[ a,h ]anthmccne SVOA 20 u 20 19 u 19 19 u 19 19 u 19 

Dibenzofuran SVOA 21 u 21 20 u 20 20 u 20 20 u 20 
Diethvl ohthalatc SVOA 27 u 27 26 u 26 26 u 26 27 u 27 

Dimethyl ohtha latc SVOA 660 u 24 660 u 23 660 u 23 660 u 24 
Fluoranthene SVOA 37 u 37 36 u 36 37 u 37 37 u 37 

Fluorenc SVOA 19 u 19 18 u 18 18 u 18 18 u IS 
Hexachlorobenzcnc SVOA 30 u 30 29 u 29 29 u 29 30 u 30 

Hexachlorobutadiene SVOA 10 u 10 10 u 10 10 u 10 10 u 10 
Hexachlorocyclooentadicne SVOA 51 u 5 1 51 u 51 51 u 5 1 51 u 5 1 

Hexachlorocthane SVOA 22 u 22 22 u 22 22 u 22 22 u 22 
lndeno{l ,2,3-cd)ovrene SVOA 23 u 23 22 u 22 22 u 22 22 u 22 

Jsoohorone SVOA 17 u 17 17 u 17 17 u 17 17 u 17 
N-Nitroso-di-n-dipropylamine SVOA 32 u 32 31 u 31 31 u 3 1 32 u 32 

N-Nitrosodiphenylamine SVOA 22 u 22 21 u 21 21 u 21 21 u 21 
Naphthalene SVOA 32 u 32 3 I u 31 31 u 31 32 u 32 
Nirrobenzene SVOA 23 u 23 22 u 22 22 u 22 22 u 22 

Pentachloroohenol SVOA 340 u 340 330 u 330 340 u 340 340 u 340 
Phenanthrene SVOA 17 u 17 17 u 17 17 u 17 17 u 17 

Phenol SYOA 19 u 19 18 u 18 18 u 18 18 u 18 

Pvrcnc SYOA 12 u 12 12 u 12 12 u 12 12 u 12 
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00-D Subsitc Verili s Results (SVO 

JINIT8, EXC-12 JIN!V8, SPA-7 
JIN ! W4, Duplicate of 

JINIV2, SPA-I 
JI NIV8 

CONSTITUENT CLASS 
1/5/12 8:44 3/15/12 9:50 3/15/12 9:50 3/1 5/12 9:20 

ue/kg 0 POL u!!lk2 0 POL ug/kg 0 POL ue/ke 0 POL 
1,2,4-Trichlorobenzene SVOA 28 u 28 28 u 28 29 u 29 29 u 29 

l ,2-Dichlorobenzene SVOA 22 u 22 22 u 22 22 u 22 22 u 22 
1,3-Dichlorobenzene SVOA 12 u 12 12 u 12 12 u 12 12 u 12 
1,4-Dichlorobcnzcnc SVOA 14 u 14 14 u 14 14 u 14 14 u 14 

2,4,5-Trichlorophenol SVOA 10 u 10 10 u 10 10 u 10 10 u 10 
2,4,6-Trichlorophenol SVOA 10 u 10 10 u 10 10 u 10 10 u l0 

2,4-Dichloroohcnol SVOA lO u 10 10 u 10 10 u 10 10 u 10 
2,4-Dimethvlohenol SVOA 67 u 67 67 u 67 67 u 67 67 u 67 
2.4-Dinitroohcnol SVOA 340 u 340 340 u 340 340 u 340 340 u 340 
2,4-Dinitrotoluene SVOA 67 u 67 67 u 67 67 u 67 67 u 67 
2,6-Dinitrotoluene SVOA 28 u 28 28 u 28 29 u 29 29 u 29 

2-Chloronaohthalene SVOA 10 u 10 l0 u 10 10 u 10 10 u 10 
2-Chloro1>henol SVOA 2 1 u 21 21 u 21 2 1 u 21 21 u 21 

2-Methvlnnohthalene SVOA 19 u 19 19 u 19 19 u 19 19 u 19 
2-Methvlohenol (cresol, o-) SVOA 13 u 13 13 u 13 13 u 13 13 u 13 

2-Nitroanilinc SVOA 50 u 50 50 u 50 51 u 51 51 u 51 
2-Nitrophcnol SVOA 10 u 10 10 u 10 10 u IO 10 u 10 

3+4 Methylphenol (cresol, m+p) SVOA 33 u 33 33 u 33 34 u 34 34 u 34 
3,3'-Dichlorobenzidinc SVOA 91 u 91 91 ux 91' 92 ux 92 92 ux 92 

3-Nitroanilinc SVOA 74 u 74 74 ux 74 74 ux 74 74 ux 74 
4,6-Dinitro-2-mcthvlohcnol SVOA 330 u 330 330 u 330 340 u 340 340 u 340 
4-Bromoohenvlohenvl ether SYOA 19 u 19 19 u 19 19 u 19 19 u 19 

4-Chloro-3-mcthylphenol SYOA 67 u 67 67 u 67 67 u 67 67 u 67 
4-Chloroaniline SVOA 83 u 83 83 u 83 84 u 84 83 u 83 

4-Chlorophcnylphenyl ether SVOA 21 u 21 21 u 21 21 u 21 21 u 21 
4-Nitroaniline SVOA 73 u 73 73 u 73 74 u 74 74 u 74 
4-Nitrophenol SVOA 98 u 98 98 u 98 99 u 99 99 u 99 
Acennohthene SVOA 10 u 10 10 u 10 I I u II 10 u 10 

Acenaohthvlene SVOA 17 u 17 17 u 17 17 u 17 17 u 17 
Anthracene SVOA 17 u 17 17 u 17 17 u 17 17 u 17 

Benzo(a)anthracene SYOA 20 u 20 45 J 20 27 J 20 20 u 20 
Benzo(a)pyrenc SYOA 20 u 20 92 J 20 82 J 20 64 J 20 

Benzo(b )O uoranthcne SYOA 26 u 26 170 JK 26 150 JK 27 120 JK 27 
Benzo(ghi)perylene SVOA 16 u 16 33 J 16 37 J 16 25 J 16 

Bcnzo(k)tluoranthene SVOA 40 u 40 40 UK 40 41 UK 41 41 UK 4 1 
Bis/2-chloro- l-methvlethvl)cther SVOA 23 u 23 23 u 23 23 u 23 . 23 u 23 

Bis(2-Chloroethoxv)mcthanc SVOA 23 u 23 23 u 23 23 u 23 23 u 23 
Bis(2-chloroethvl) ether SVOA 17 u 17 17 u 17 17 u 17 17 u 17 

Bis(2-ethvlhexvl) ohthalate SYOA 46 u 46 97 JB 46 110 JB 47 47 u 47 
Butylbenzylphtholatc SYOA 43 u 43 43 u 43 44 u 44 44 u 44 

Carbazole SVOA 36 u 36 36 u 36 37 u 37 37 u 37 
Chryscne SYOA 27 u 27 78 J 27 48 J 28 30 J 28 

Di-n-butylph1halate SVOA 29 u 29 29 u 29 30 u 30 30 u 30 
Di-n-octylphthnlate SVOA 15 u 15 15 u 15 15 u 15 15 u 15 

Dibenzf a,h ]anthracene SVOA 19 u 19 19 u 19 19 u 19 19 u 19 
Dibenzofuran SVOA 20 u 20 20 u 20 20 u 20 20 u 20 

Diethyl ohthalate SVOA 26 u 26 26 u 26 27 u 27 26 u 26 
Dimethyl phthalate SVOA 660 u 23 23 u 23 23 u 23 23 u 23 

F luoronthcne SVOA 36 u 36 99 J 36 62 J 37 37 u 37 
Fluorenc SYOA 18 u 18 18 u 18 18 u 18 18 u 18 

Hcxacblorobenzene SVOA 29 u 29 29 u 29 30 u 30 30 u 30 
Hcxachlorobutadiene SYOA 10 u 10 10 u 10 10 u 10 10 u 10 

Hexochlorocvcloocntadiene SVOA 50 u 50 50 u 50 51 u 51 51 u 51 
Hexachloroethane SVOA 21 u 21 2 1 u 21 22 u 22 22 u 22 

lndeno( l ,2,3-cd)pyrene SVOA 22 u 22 29 J 22 22 u 22 22 u 22 
lsophorone SVOA 17 u 17 17 u 17 17 u 17 17 u 17 

N-Nitroso-di-n-dioroovlamine SVOA 31 u 31 31 u 31 32 u 32 32 u 32 
N-Nitrosodiohenvlamine SYOA 21 u 21 21 u 21 21 u 21 21 u 21 

Naphthalene SVOA 31 u 31 31 u 31 32 u 32 32 u 32 
Nitrobenzcnc SVOA 22 u 22 22 u 22 22 u 22 22 u 22 

Pcntnchlorophcnol SVOA 330 u 330 330 u 330 340 u I 340 340 u 340 
Phcnanthrene SVOA 17 u 17 55 J 17 36 J 17 31 J 17 

Phenol SVOA 18 u 18 18 u 18 18 u 18 18 u 18 
Pvrene SVOA 12 u 12 100 J 12 48 J 12 45 J I 12 
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-. 
J IN I V3, SPA-2 JINIV4, SPA-3 JlNlVS, SPA-4 J l NIV6, SPA-5 

CONSTITUENT CLASS 3/15/12 9:25 3/ I 5/12 9:30 3/15/12 9:35 3/15/12 9:40 

ul!ike 0 POL ul!fkg 0 POL ul!fkg 0 POL ul!/ke Q PQ L 
1,2,4-Trichlorobenzene SVOA 27 u 27 29 u 29 28 u 28 28 u 28 

1,2-Dichlorobenzene SVOA 22 u 22 23 u 23 22 UI 22 22 u 22 

1,3-Dichlorobenzene SVOA 12 u 12 12 u 12 12 u 12 12 u 12 
1,4-Dichlorobenzene SVOA 13 u 13 14 u 14 14 u 14 14 u 14 

2,4,5-Trichlorophcnol SVOA 9.8 u 9.8 10 u 10 10 u 10 10 u 10 
2.4,6-Trichlorophenol SVOA 9.8 u 9.8 10 u 10 10 u 10 10 u 10 
2,4-Dichloroohenol SVOA 9.8 u 9.8 10 u 10 10 u 10 JO u 10 
2.4-Dimethvlohenol SVOA 65 u 65 68 u 68 66 u 66 66 u 66 
2,4-Dinitroohenol SVOA 330 u 330 340 u 340 330 u 330 330 u 330 
2.4-Dinitrotolucnc SVOA 65 u 65 68 u 68 66 u 66 66 u 66 
2 6-Dinitrotoluene SVOA 27 u 27 29 u 29 28 u 28 28 u 28 

2-Chloronaphthnlene SVOA 9.8 u 9.8 10 u 10 10 u 10 JO u 10 
2-Chloroohenol SVOA 21 u 2 1 22 u 22 21 u 21 2 1 u 2 1 

2-Methvlnaphthalene SVOA 19 u 19 20 u 20 19 u 19 19 u 19 
2-Methylphenol (crcsol, O•) SVOA 13 u 13 13 u 13 13 u 13 13 u 13 

2-Nitronniline SVOA 49 u 49 52 u 52 50 u 50 so u 50 
2-Nitroohenol SVOA 9.8 u 9.8 10 u 10 10 u 10 10 u 10 

3+4 Methylphcnol (cresol, m+p) SVOA 32 u 32 34 u 34 33 u 33 33 u 33 
3,3'-Dichlorobenzidine SVOA 88 ux 88 93 ux 93 90 ux 90 90 ux 90 

3-Nitroanilinc SVOA 71 ux 71 76 ux 76 73 ux 73 73 ux 73 
4,6-Dinitro-2-methylphenol SVOA 320 u 320 340 u 340 330 u 330 330 u 330 
4-Bromoohenvlohenyl ether SVOA 19 u 19 20 u 20 19 u 19 19 u 19 

4-Chloro-3-methvlohenol SVOA 65 u 65 68 u 68 66 u 66 66 u · 66 

4-Chloroaniline SVOA 80 u 80 85 u 85 82 u 82 82 u 82 
4-Chlorophcnylphenyl crher SVOA 2 1 u 21 22 u 22 21 u 21 21 u 21 

4-Nitronniline SVOA 71 u 71 75 u 75 72 u 72 72 u 72 
4-Nitroohenol SVOA 95 u 95 100 u 100 97 u 97 97 u 97 
Acenaphlhene SVOA 10 u 10 II u 11 10 u 10 33 J 10 

Accnaphthylene SVOA 17 u 17 18 u 18 17 u 17 17 u 17 
Anthracene SVOA 17 u 17 18 u 18 17 u 17 17 u 17 

Benzo(a)nnthrnccne SVOA 20 u 20 21 u 2 1 20 u 20 20 u 20 
Benzo(a)pyrenc SVOA 62 J 20 61 J 2 1 64 J 20 61 J 20 

Benzo(b Jnuornnthene SVOA 110 JK 26 110 JK 27 110 JK 26 110 JK 26 
Benzo(Qhi)ocrvlene SVOA 16 u 16 17 u 17 16 u 16 16 u 16 

Bcnzo(k)n uoranthene SVOA 39 UK 39 41 UK 41 40 UK 40 40 UK 40 
Bis(2-chloro-l -methylethyl)ether SVOA 23 u 23 24 u 24 23 u 23 23 u 23 

Ois{2-Chloroethoxv)mcthane SVOA 23 u 23 24 u 24 23 u 23 23 u 23 
Bis(2-chloroethvl) ether SVOA 16 u 16 17 u 17 17 u 17 17 u 17 

Bis(2-ethvlhcxvl) phthalote SVOA 98 JB 45 88 JB 48 98 JB 46 98 JB 46 
Butylbenzylphthalate SVOA 42 u 42 45 u 45 43 u 43 43 u 43 

Carbazole SVOA 35 u 35 37 u 37 36 u 36 36 u 36 
Chrvsene SVOA 26 u 26 28 u 28 27 u 27 27 u 27 

Di-n-butylphthalate SVOA 28 u 28 30 u 30 29 u 29 29 u 29 
Di-n-octylphthalate SVOA 14 u 14 15 u IS 14 u 14 14 u 14 

Dibcnz[ a,h lanthracene SVOA 19 u 19 20 u 20 19 u 19 19 u 19 
Dibcnzofuran SVOA 20 u 20 21 u 21 20 u 20 20 J 20 

Diethyl phlhalate SVOA 25 u 25 27 u 27 26 u 26 26 u 26 
Dimethyl ohthalnte SVOA 23 u 23 24 u 24 23 u 23 23 u 23 

Fluornnthene SVOA 35 u 35 37 u 37 36 u 36 36 u 36 
Fluorene SVOA 18 u 18 19 u 19 18 u 18 26 J 18 

Hexachlorobcnzenc SVOA 28 u 28 30 u 30 29 u 29 29 u 29 
Hcxach1orobutadiene SVOA 9.8 u 9.8 10 u 10 IO u 10 10 u 10 

Hcxnchlorocyclooentadiene SVOA 49 u 49 52 u 52 50 u 50 50 u 50 
Hexnchloroethane SVOA 21 u 21 22 u 22 21 u 21 2 1 u 2 1 

lndeno( l ,2,3-cd)pyrene SVOA 22 u 22 23 u 23 22 u 22 22 u 22 
lsoohorone SVOA 17 u 17 18 u 18 17 u 17 17 u 17 

N-N itroso-di-n-dioroovlomine SVOA 30 u 30 32 u 32 3 1 u 31 31 u 31 
N-Nitrosodiohenvlamine SVOA 21 u 21 22 u 22 2 1 u 21 21 u 21 

Naphthalene SVOA 30 u 30 32 u 32 31 I u 31 31 u 31 
Nitrobenzcnc $VOA 22 u 22 23 u 23 22 u 22 22 u 22 

Pentochlorophcnol SVOA 320 u 320 340 u 340 330 u 330 330 u 330 
Phenanthrene SVOA 17 u 17 18 u 18 17 u 17 66 J I 17 

Phenol SVOA 18 u 18 19 u 19 18 u 18 18 u 18 

Pvrcne SVOA 25 J 12 13 u 13 21 J 12 27 J I 12 
Anachment Sheet No. 12 of 18 

Origina10,--.,.N,-.-K,.._..,s,..c-hi_lli_e_m _ _ _ Dote S/7/12 
Checked I. B. Berezovskiy Date 5/7/12 

Cale. No. 0IOOD-CA-V0455 Rev. No. 0 

Remaining Sites Verification Package for the J00-D-50:4 Gas Recirculation Pipelines B-38 



Attachment to Waste Site Reclassification Form 201 2-026 Rev. 0 

.\t J, 100-D-50:4 Subsitc Vcrlli s le Results {SVOAsl 
JINI V7, SPA-6 J1 NIV9, SPA-S JINlW0, SPA-9 Jl N!Wl , SPA-10 

CONSTIT UENT CLASS 3/1511 2 9:45 3/15/12 9:55 3/ 15/12 10:00 3/15/12 10:05 
11•/ko Q POL uj!/k~ 0 PQL 110/k!' 0 PQL uu/ke 0 POL 

1,2,4-Trich lorobenzene SVOA 29 u 29 28 u 28 27 u 27 27 u 27 
1,2-Dichlorobenzene SVOA 23 u 23 22 u 22 21 u 2 1 21 u 21 
1,3-Dichlorobenzcne SVOA 12 u 12 12 u 12 11 u 11 12 u 12 
1.4-Dichlorobcnzcnc SVOA 14 u 14 14 u 14 13 u 13 13 u 13 

2.4.5-Trichlorophenol SVOA 10 u 10 10 u 10 9.5 u 9.5 9.7 u 9.7 
2,4,6-Trichlorophenol SVOA 10 u 10 10 u 10 9.5 u 9.5 9.7 u 9.7 
2,4-Dichlorophenol SVOA 10 u 10 10 u 10 9.5 u 9.5 9.7 u 9.7 
2,4-Dimethylphcnol SVOA 68 u 68 67 u 67 63 u 63 64 u 64 
2,4-Dinitrophcnol SVOA 340 u 340 340 u 340 320 u 320 320 u 320 
2,4-Dinitrotoluene SVOA 68 u 68 67 u 67 63 u 63 64 u 64 
2,6-Dinitrotoluene SVOA 29 u 29 28 u 28 27 u 27 27 u 27 

2-Chloronaphthalene SVOA 10 u 10 10 u 10 9.5 u 9.5 9.7 u 9.7 
2-Chlorophenol SVOA 22 u 22 21 u 21 20 u 20 20 u 20 

2-Methylnaphthalcne SVOA 20 u 20 19 u 19 18 u 18 18 u 18 
2-Methylphcnol (crcsol, o-) SVOA 13 u 13 13 u 13 12 u 12 13 u 13 

2-Nitroaniline SVOA 52 u 52 51 u 51 47 u 47 49 u 49 
2-Nitrophcnol SVOA 10 u 10 10 u 10 9.5 u 9.5 9.7 u 9.7 

3+4 Methvlphcnol (cresol, m+p) SVOA 34 u 34 33 u 33 31 u 31 32 u 32 
3,3'-Dichlorobcnzidine SVOA 93 ux 93 91 ux 91 85 ux 85 88 ux 88 

3-Nitronniline SVOA 75 ux 75 74 ux 74 69 ux 69 71 ux 71 
4,6-Dinitro-2-methvlohenol SVOA 340 u 340 330 u 330 310 u 310 320 u 320 
4-Bromoohenvlnhenvl ether SVOA 20 u 20 19 u 19 18 u 18 18 u 18 
4-Ch loro-3-merhvlohenol SVOA 68 u 68 67 u 67 63 u 63 64 u 64 

4-Chloroaniline SVOA 85 u 85 83 u 83 78 u 78 80 u 80 
4-Chloroohenvlohenvl ether SVOA 22 u 22 21 u ? I 20 u 20 20 u 20 

4-Nilroaniline SVOA 75 u 75 74 u 74 69 u 69 71 u 71 
4-Nitroohenol SVOA 100 u 100 98 u 98 92 u 92 94 u 94 
Acenaohthene SVOA 11 u 11 10 u 10 9.8 u 9.8 10 u 10 

Acenaphthvlcnc SVOA 18 u I 8 17 u 17 16 u 16 17 u 17 
An1hracene SVOA 18 u 18 17 u 17 16 u 16 17 u 17 

Benzo(a)anthraccnc SVOA 21 u 21 20 u 20 32 J 19 19 u \9 
Benzo(a)ovrene SVOA 2 1 u 21 61 J 20 86 J 19 60 J 19 

Benzo(b )Ouoranthene SVOA 27 u 27 100 JK 27 160 JK 25 110 JK 25 
Bcnzo(ghi lPervlene SVOA 17 u \7 16 u 16 40 J 15 16 u 16 

Bcnzo(k)Ouoranthene SVOA 41 u 4\ 41 UK 4 1 38 UK 38 39 UK 39 
Bi s(2-ch loro-1-methylethy !)ether SVOA 24 u 24 23 u 23 22 u 22 22 u 22 

Bis(2-Chloroethoxy)mcthane SVOA 24 u 24 23 u 23 22 u 22 22 u 22 
Bis(2-chloroethyl) ether SVOA 17 u 17 17 u 17 16 u 16 16 u 16 

Bis(2-cthylhcxyl) phthalate SVOA 94 J8 47 96 JB 47 1 IO JB 44 97 JB 45 
Bulylbcnzylphthalate SVOA 44 u 44 44 u 44 41 u 4\ 42 u 42 

Carbazolc SVOA 37 u 37 37 u 37 34 u 34 35 u 35 
Chryscne SVOA 28 u 28 27 u 27 53 J 26 26 u 26 

Di-n-butylphthalate SVOA 30 u 30 29 u 29 27 u 27 28 u 28 
Di-n-ocrylphthalate SVOA 15 u 15 15 u 15 14 u 14 14 u 14 

Dibenz[ a,h lanthracene SVOA 20 u 20 19 u 19 18 u 18 18 u 18 
Dibenzofuran SVOA 2 1 u ? l 20 u ?O 19 u 19 19 u 19 

Diethvl ohthalate SVOA 27 u 27 26 u 26 25 u 25 25 u 25 
Dimcthvl ohthalnte SVOA 24 u 24 23 u 23 22 u 22 22 u 22 

Fluoranthene SVOA 37 u 37 37 u 37 59 J 34 35 u 35 
Fluorene SVOA 19 u 19 18 u 18 17 u 17 18 u 18 

Hexachlorobenzene SVOA 30 u 30 29 u 29 27 u 27 28 u 28 
Hexachlorobutadiene SVOA 10 u IO 10 u 10 9.5 u 9.5 9.7 u 9.7 

Hexachlorocvclooentadiene SVOA 52 u 52 51 u 51 47 u 47 49 u 49 
Hexachloroethane SVOA 22 u 22 22 u 22 20 u 20 21 u 21 

lndeno(l ,2,3-cd)ovrene SVOA 23 u 23 22 u 22 32 J 21 21 u 21 
lsoohorone SVOA 18 u 18 17 u 17 16 u 16 17 u 17 

N-Nitroso-di-n-dipropylaminc SVOA 32 u 32 31 u 31 29 u 29 30 u 30 
N-Nitrosodiohenylamine SVOA 22 u 22 21 u 21 20 u 20 20 u 20 

Naohthalcnc SVOA 32 u 32 31 u 31 29 u 29 30 u 30 
Nitrobenzene SVOA 23 u 23 22 u 22 21 u 21 21 u 21 

Pcntachlorophenol SVOA 340 u 340 330 u 330 310 u 310 320 u 320 
Phenanthrene SVOA 18 u 18 17 u 17 30 J 16 17 u 17 

Phenol SVOA 19 u 19 18 u 18 17 u 17 18 u 18 
r vrene SVOA 12 U I 12 12 u 12 61 J 11 18 1 12 
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Attachment to Waste Site Reclassification Form 201 2-026 Rev. 0 

JIN1W2,SPA- l l J1N1W3, SPA-12 
J IN I V0, Equipment 

Blank 
CONST ITU ENT C LASS 

3/15/12 10:10 3/1 5/12 10:50 1/5/12 8:20 
ui:/kg Q PQL ug/kg Q PQL ug/kg Q PQL 

1,2,4-Trichlorobcnzcnc SVOA 28 u 28 28 u 28 27 u 27 
1,2-Dichlorobenzcne SVOA 22 u 22 22 u 22 2 1 u 21 
1,3-Dichlorobcnzcne SVOA 12 u 12 12 u 12 12 u 12 
l .4-Dichlorobenzene SVOA 14 u 14 14 u 14 13 u 13 

2,4,5-Trichlorophenol SVOA 10 u 10 10 u 10 9.8 u 9.8 
2,4,6-Trichloroohenol SVOA 10 u 10 10 u 10 9.8 u 9.8 

2,4-Dichloroohenol SVOA 10 u 10 10 u 10 9.8 u 9.8 
2,4-Dimethvlohcnol SVOA 66 u 66 66 u 66 64 u 64 
2,4-Dinitroohenol SVOA 330 u 330 330 u 330 330 u 330 
2,4- Dinitrotoluene SVOA 66 u 66 66 u 66 64 u 64 
2,6-Dinitrotoluene SVOA 28 u 28 28 u 28 27 u 27 

2-Chloronnphthalenc SVOA 10 u 10 10 u 10 9.8 u 9.8 
2-Chloroohcnol SVOA 21 u 21 21 u 21 2 1 u 2 1 

2-Methvlnaohthalene SVOA 19 u 19 19 u 19 19 u 19 
2-Methvlohcnol (cresol, o-) SVOA 13 u 13 13 u 13 13 u 13 

2-Nitronnil ine SVOA 50 u 50 50 u 50 49 u 49 
2-Nitrophenol SVOA 10 u 10 10 u 10 9.8 u 9.8 

3+4 Methylphcnol (creso l, m+p) SVOA 33 u 33 33 u 33 32 u 32 
3,3'-Dichlorobenzidine SVOA 90 ux 90 90 ux 90 88 u 88 

3-Nitroaniline SVOA 73 ux 73 73 ux 73 71 u 71 
4.6-Dinitro-2-methylphenol SVOA 330 u 330 330 u 330 320 u 320 
4-Bromophenylphenyl ether SVOA 19 u 19 19 u 19 19 u 19 

4-Chloro-3-methylphenol SVOA 66 u 66 66 u 66 64 u 64 
4-Chloroaniline SVOA 82 u 82 82 u 82 80 u 80 

4-Chlorophenvlohenvl ether SVOA 21 u 21 21 u 21 2 1 u 2 1 
4-Nitroaniline SVOA 73 u 73 72 u 72 71 u 71 
4-Nitrophcnol SVOA 97 u 97 97 u 97 95 u 95 
Acenaohthene $VOA 10 u 10 10 u 10 lO u 10 

Acenaohthvlene $VOA 17 u 17 17 u 17 17 u 17 
Anthrncene SVOA 17 u !7 17 u 17 17 u 17 

Bcnzo(a)anthracene SVOA 47 I 20 21 I 20 20 u 20 
Bcnzo(a)pyrene SVOA 99 I 20 66 I 20 20 u 20 

Bcnzo(b)fluoranthene SVOA 190 JK 26 120 JK 26 26 u 26 
Benzo(ghi)oervlene SVOA 34 J 16 16 u 16 16 u 16 

Benzo(k)11uoranthcne SVOA 40 UK 40 40 UK 40 39 u 39 
Bis(2-chloro- l -methylcthyl)ethcr SVOA 23 u 23 23 u 23 22 u 22 

Bis(2-Chlorocthoxy)methane SVOA 23 u 23 23 u 23 22 u 22 
Bis(2-chlorocthvl) ether SVOA 17 u !7 17 u 17 16 u 16 

Bis(2-cthvlhexvll ohthalate SVOA 120 JB 46 96 JB 46 45 u 45 
Butylbenzvlphthalate SVOA 43 u 43 43 u 43 42 u 42 

Carbazole SVOA 36 u 36 36 u 36 35 u 35 
Chrysene SVOA 74 J 27 27 u 27 26 u 26 

Di-n-butylphthalate SVOA 29 u 29 29 u 29 28 u 28 
Oi-n-ocrvlohthala1c SVOA 14 u 14 14 u 14 14 u 14 

Dibenzf a,h lanthracene SVOA 19 u 19 19 u 19 19 u 19 
Dibenzofuran SVOA 20 u 20 20 u 20 20 u 20 

Diethyl phthalate SVOA 26 u 26 26 u 26 25 u 25 
Dimethvl ohthalate SVOA 23 u 23 23 u 23 660 u 22 

Fluoranthene SVOA 78 J 36 36 u 36 35 u 35 
Fluorene SVOA 18 u 18 18 u 18 18 u 18 

Hexachlorobenzene SVOA 29 u 29 29 u 29 28 u 28 
Hexachlorobutadiene $VOA 10 u 10 10 u 10 9.8 u 9.8 

Hexachlorocyclopentadienc SVOA 50 u 50 so u 50 49 u 49 
Hexachloroethanc SVOA 21 u 21 2! u 21 21 u 21 

lndeno( 1,2,3-cd)ovrene SVOA 29 I 22 22 u 22 2 1 u 2 1 
lsoohoronc SVOA 17 u 17 17 u 17 17 u 17 

N-Nitroso-di-n-di11roovlamine SVOA 31 u 31 31 u 31 30 u 30 
N-Nitrosodiphcnylamine SVOA 21 u 2 1 21 u 21 2! u 2 1 

Naphthalene SVOA 31 u 31 3 l u 31 30 u 30 
Nitrobenzene SVOA 22 u 22 22 u 22 21 u 2 1 

Pentachlorophenol SVOA 330 u 330 330 u 330 320 u 320 
Phenanthrene SVOA 36 J 17 17 u 17 17 u 17 

Phenol SVOA 18 u 18 18 u !8 18 u 18 
Pyrene SVOA 82 J 12 31 J 12 12 u 12 
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Attachment to Waste Site Reclassification Form 201 2-026 Rev. 0 

., 

J IN1T7, EXC-11 
JIN ! T9, Duplicate of 

JI N1R7, EXC- 1 Jt NIRS, EXC-2 
CONSTITUENT CLASS 

JIN IT7 
l /5/12 8:42 1/5/12 8:42 1/5/12 8:22 1/5/12 8:24 

U!!/k!! 0 POL u!!/k!! 0 POL u~/k!! 0 POL U!!lk!! 0 POL 
Acenaphthene PAH 10 u 10 10 u 10 10 u 10 10 u IO 

Acenaohthvlene PAH 9.2 u 9.2 9.0 u 9.0 9.0 u 9.0 9.2 u 9.2 
Anthracenc PAH 3.1 u 3.1 3.1 u 3. 1 3.0 u 3.0 3.1 u 3.1 

Benzo(a)anthracene PAH 3.3 u 3.3 3.2 u 3.2 3.2 u 3.2 3.3 u 3.3 
Benzo(a)ovrene PAH 6.6 u 6.6 6.4 u 6.4 6.4 u 6.4 6.5 u 6.5 

Benzo(b )fluoranthene PAH 4.3 u 4.3 4.2 u 4.2 4.2 u 4.2 4.3 u 4.3 
Benzo(11hi)oervlene PAH 7.4 u 7.4 7.2 u 7.2 7.2 u 7.2 7.4 u 7.4 

Benzo(k)fluoranthcne PAH 4.0 u 4.0 4.0 u 4.0 3.9 u 3.9 4.0 u 4.0 
Chrysene PAH 5.0 u 5.0 4.9 u 4.9 4.8 u 4.8 4.9 u 4.9 

Dibenz( a,h ]anthracene PAR II u II I I u II I I u I I I I u II 
Fluoranthene PAH 13 u 13 13 u 13 13 u 13 13 u 13 

Fluorcne PAH 5.4 u 5.4 5.3 u 5.3 5.3 u 5.3 5.4 u 5.4 
Indeno(l ,2,3-<:d)pyrcne PAH 12 u 12 12 u 12 12 u 12 12 u 12 

Nanhthalene PAH 12 u 12 12 u 12 12 u 12 12 u 12 
Phenanthrene PAH 12 u 12 12 u 12 12 u 12 12 u 12 

Pvrcne PAH 12 u 12 12 u 12 12 u 12 12 u 12 
Aroclor-1 016 PCB 2.8 u 2.8 2.6 u 2.6 2.8 u 2.8 2.7 u 2.7 
Aroclor-1 22 l PCB 8.0 u 8.0 7.6 u 7.6 8. 1 u 8.1 7.7 u 7.7 
Aroclor-1232 PCB 2.0 u 2.0 1.9 u 1.9 2.0 u 2.0 1.9 u 1.9 
Aroclor- 1242 PCB 4.7 u 4.7 4.4 u 4.4 4,7 u 4.7 4.5 u 4.5 
Aroclor-1 248 PCB 4.7 u 4.7 4.4 u 4.4 4.7 u 4.7 4.5 u 4.5 
Aroclor-1254 PCB 2.6 u 2.6 2.5 u 2.5 2.6 u 2.6 2.5 u 2.5 
Aroclor-1 260 PCB 2.6 u 2.6 2.5 u 2.5 12 2.6 2.5 u 2.5 

JINIR9, EXC-3 Jt NIT0, EXC-4 J1N1TJ, EXC-5 JINIT2, .EXC-6 
CONSTITUENT CLASS 1/5/12 8:26 1/5/12 8:28 1/5/ 12 8:30 1/5/ 12 8:32 

ue/k!! 0 POL 11!!/k!! 0 POL u11/k<> 0 POL UP/k<> 0 POL 
Acenaohthcne PAH II u 11 10 u 10 10 u 10 10 u 10 

Acenanhthvlene PAH 10 u 10 9.3 u 9.3 9.2 u 9.2 9.2 u 9.2 
Anthracene PAH 3.5 u 3.5 3.1 u 3.1 3.1 u 3.1 3. 1 u 3. 1 

Benzo(a)anthracene PAH 3.6 u 3.6 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 
Bcnzo(a)ovrene PAH 7.3 u 7.3 6.6 u 6.6 7.2 J 6.6 6.5 u 6.5 

Bcnzo(b)fluoranthene PAH 4.8 u 4.8 4.3 u 4.3 20 4.3 4.3 u 4.3 
Beazo(ghi)perylene PAH 8.2 u 8.2 7.4 u 7.4 7.4 u 7.4 7.3 u 7.3 

Benzo(k)flnoranthene PAH 4.5 u 4.5 4.1 u 4.1 6.7 J 4.0 4.0 u 4.0 
Chrysene PAH 5.5 u 5.5 5.0 u 5.0 23 J 5.0 4.9 u 4,9 

Dibenzfa,h]anthracene PAH 12 u 12 11 u 11 II u 11 11 u 11 
Fluoranthcne PAH 15 u 15 13 u 13 99 13 13 u 13 

Fl uorene PAH 6.0 u 6.0 5.4 u 5.4 5.4 u 5.4 5.4 u 5.4 
[ndeno( l ,2,3-cd)ovrene PAH 14 u 14 12 u 12 12 u 12 12 u 12 

Naphthalene PAR 14 u 14 12 u 12 12 u 12 12 u 12 
Phenanthrene PAH 14 u 14 12 u 12 140 12 12 u 12 

Pvrene PAH 14 u 14 12 u 12 65 12 12 u 12 
Aroclor-1 0 I 6 PCB 3.2 u 3.2 2.8 u 2.8 2.8 u 2.8 2.8 u 2.8 
Aroclor-1 221 PCB 9.4 u 9.4 8.2 u 8.2 8.2 u 8.2 8.2 u 8.2 
Aroclor-1 232 PCB 2.3 u 2.3 2.0 u 2.0 2.0 u 2.0 2.0 u 2.0 
Aroclor- 1242 PCB 5.4 u 5.4 4.7 u 4.7 4.8 u 4.8 4.8 u 4.8 
Aroclor-1248 PCB 5.4 u 5.4 4.7 u 4.7 4.8 u 4.8 4.8 u 4.8 
Aroclor-1254 PCB 3.0 u 3.0 2.6 u 2.6 2.7 u 2.7 2.7 u 2.7 
Aroclor-1 260 PCB 3.0 u 3.0 2.6 u 2.6 4 .3 J 2.7 2.7 u 2.7 
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I 

CONSTITUENT 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pvrcne 

Benzo(b )0uoranthene 
Benzo(ghi)oervlene 

Benzo(k)Ouoranthene 
Chrvsene 

Dibenzf a,h ]anthracene 
Fluoranthene 

Fluorene 
Jndeno(l ,2,3-cd)pyrene 

Naphthalene 
Phenamhrene 

Pyrene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
A roe lor-1254 
Aroclor-1260 

CONSTITUENT 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)0uoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthcne 
Chrysene 

Dibcnzf a,h lanthracene 

Fluoranthene 
Fluorene 

[ndeno(l ,2 ,3-cd)pyrene 
Naphthalene 
Phenanthrene 

Pvrene 
Aroclor- l 0 16 
Aroclor-1221 
Aroclor-1232 
Aroclor- I 242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Attachment to Waste Site Reclassification Fom12012-026 

JlNIT3 EXC-7 
CLASS 1/5/12 8:34 

ug/kg Q POL 
PAH 10 u LO 
PAH 9.2 u 9.2 
PAH 3. 1 u 3.1 

PAH 3.2 u 3.2 

PAH 6.5 u 6.5 
PAH 4.3 u 4.3 

PAH 7.3 u 7.3 
PAH 4.0 u 4.0 
PAH 4.9 u 4.9 

PAH II u II 
PAH 13 u 13 
PAH 5.4 u 5.4 
PAH 12 u 12 
PA H 12 u 12 
PAH 12 u 12 
PAH 12 u 12 
PCB 2.6 u 2,6 

PCB 7.5 u 7.5 
PCB 1.9 u 1.9 
PCB 4.4 u 4.4 
PC B 4.4 u 4.4 
PCB 2.4 u 2.4 
PCB 2.4 u 2.4 

JINIT8, EXC-12 
CLASS 

1/5/12 8:44 
ug/kg Q PQL 

PAH 10 u 10 
PAH 9.3 u 9.3 
PAH 3.2 u 3.2 
PAH 3.3 u 3.3 
PAH 6.6 u 6.6 

PAH 4.3 u 4.3 
PAH 7.4 u 7.4 
PAH 4.1 u 4.1 
PAH 5.0 u 5.0 

PAH 11 u II 
PAH 13 u 13 
PAH 5.5 u 5.5 
PAH 12 u 12 
PAH 12 u 12 
PAH 12 u 12 
PAR 12 u 12 
PCB 2.9 u 2.9 
PCB 8.4 u 8.4 
PCB 2. 1 u 2.1 
PCB 4.9 u 4.9 
PCB 4.9 u 4.9 
PCB 2.7 u 2.7 
PCB 2.7 u 2.7 

JlNlT4, EXC-8 JlNJTS, EXC-9 
1/S/12 8:36 1/5/12 8:38 

ug/kg Q PQL ug/kg 0 POL 
10 u 10 10 u 10 
9.2 u 9.2 9.1 u 9.1 
3.1 u 3.1 3.1 u 3.1 
3.3 u 3.3 3.2 u 3.2 
6.5 u 6.5 6.5 u 6.5 
4.3 u 4.3 4.3 u 4.3 
7.3 u 7.3 7.3 u 7.3 
4.0 u 4 .0 4,0 u 4.0 
4 .9 u 4,9 4.9 u 4,9 

II u II 11 u JI 

13 u 13 13 u 13 
5.4 u 5.4 5.3 u 5.3 
12 u 12 12 u 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
2.7 u 2.7 2 .8 u 2.8 
7.7 u 7.7 8.2 u 8.2 
1.9 u 1.9 2 ,0 u 2.0 
4 .5 u 4.5 4 .8 u 4.8 
4.5 u 4.5 4.8 u 4.8 
2.5 u 2.5 2.7 u 2.7 
2.5 u 2.5 2.7 u 2.7 

JI NI VS, S PA-7 
JtNIW4, Duplicate of 

JINtV8 
3/15/12 9:50 3/15/12 9:50 

ug/kg Q PQL ug/kg Q 
10 u JO 10 u 

9.J u 9.1 9.2 u 
6.3 J 3.1 3.1 u 
56 X 3.2 29 X 
50 6.5 29 
48 4.2 31 
7.3 u 7.3 7 .4 u 
22 4.0 13 J 
62 4.9 38 J 
II u II II u 

110 X 13 69 

5.3 u 5.3 5.4 u 
28 J 12 12 u 
12 u 12 12 u 
78 12 4 1 
130 12 74 X 
2.7 u 2.7 2 .7 u 
7.8 u 7.8 7.9 u 
2.0 u 2.0 2.0 u 
4.6 u 4.6 4 .6 u 
4.6 u 4.6 4.6 u 
2.5 u 2.5 2.6 u 
4.3 JP 2.5 4.2 JP 
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POL 
JO 

9.2 

3.1 
3.3 
6.6 
4.3 
7.4 
4.0 
5.0 
11 
13 

5.4 
12 
12 
12 
12 

2.7 
7.9 
2.0 
4.6 
4.6 
2.6 
2 .6 
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JIN1T6, EXC-10 
1/5/12 8:40 

ug/k!! 0 POL 
10 u 10 

9.4 u 9.4 

3.2 u 3.2 
3.3 u 3.3 

6.7 u 6.7 
4.4 u 4.4 

7.5 u 7.5 
4.1 u 4. 1 

5.0 u 5.0 

II u II 
14 u 14 

5.5 u 5.5 
13 u 13 
13 u 13 
13 u 13 
13 u 13 

2.9 u 2.9 
8.3 u 8.3 
2.1 u 2. 1 
4.8 u 4.8 
4.8 u 4.8 
2.7 u 2.7 
2.7 u 2.7 

JINIV2, SPA-1 

3/15/12 9:20 

112/kg Q PQL 
17 J 10 

9.0 u 9.0 
3.0 u 3.0 
3.2 u 3.2 
36 X 6.4 
4.2 u 4.2 
7.2 u 7.2 
3.9 u 3.9 
13 JX 4.8 
I I u 11 
30 JX 13 
5.3 u 5.3 
12 u 12 
12 u 12 
12 J 12 
26 JX 12 
2.8 u 2.8 
8.2 u 8.2 
2.1 u 2.1 
4.8 u 4.8 
4.8 u 4.8 
2.7 u 2.7 
3.4 JP 2.7 

SheetNo. J6ofl8 
Date 5/7/12 

Date 5/7/12 
Rev. No. 0 
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Attaclunent to Waste Site Reclassification Form 2012-026 Rev. 0 

. -- -- - ·····- ·· - -· - - - - --·. - ----·- . -· ---------- ____ . ,... __ -- - " - ~ ... ____ -., -
JlN IV3, SPA-2 JIN IV4,SPA-3 JlNt VS, SPA-4 J lNIV6, SP A-5 

CONSTITUENT C LASS 3/15/12 9:25 3/J S/12 9:30 3/15/12 9:35 3/15/12 9:40 
ug/kl! 0 POL m•/ kl! 0 POL Ul'/k<> 0 POL UP/k'1 0 POL 

Acenaohthcne PAH 10 u 10 10 u 10 10 u 10 10 u 10 
Acenaphthvlcne PAH 9.3 u 9.3 9.2 u 9.2 9.0 u 9.0 9.0 u 9.0 

Anthracene PAH 3.2 u 3.2 3. 1 u 3. l 3.1 u 3.1 3.0 u 3.0 
Benzo(a)anthracene PAH 3.3 u 3.3 3.3 u 3.3 3.2 u 3.2 3.2 u 3.2 

Benzo(a)pyrene PAH 6.6 u 6.6 6.6 u 6.6 6.4 u 6.4 6.4 u 6.4 
Benzo(b) fl uornnthene PAH 4.3 u 4.3 4.3 u 4.3 4.2 u 4.2 4.2 u 4.2 
Benzo(gh j)pervlene PAH 7.4 u 7.4 7.4 u 7.4 7.2 u 7.2 7.2 V 7.2 

Benzo(k}fluornnthene PAH 4.1 u 4. l 4.0 u 4.0 4.0 u 4.0 3.9 V 3.9 
Chrvsene PAH 9.2 J 5.0 5.0 u 5.0 9.1 J 4.9 5.6 J 4.8 

Dibcnz[ a,h lanlhraccne PAH I I u ti 11 u 11 11 u II II u 11 
Fluoranthenc PAI-I 14 J 13 13 u 13 16 J 13 19 JX 13 

Fluorene PAH 5.5 u 5.5 5.4 u 5.4 5.3 u 5.3 14 J 5.3 
lndeno( 1,2,3-cd)pyrene PAH 12 u 12 12 u 12 12 u 12 12 u 12 

Naphthalene PAH 12 u 12 12 u 12 12 u 12 12 u 12 
Phenanthrene PAH 12 u 12 12 u 12 12 u 12 30 JX 12 

Pvrene PAH 14 JX 12 12 u 12 16 JX 12 16 JX 12 
Aroclor-1016 PCB 2.9 u 2.9 2.7 u 2.7 2.7 u 2.7 2.7 u 2.7 
Aroclor-122 1 PCB 8.3 u 8.3 7.& u 7.& 7.8 u 7.8 7.9 u 7.9 
Aroclor-1232 PCB 2.1 u 2.1 1.9 u 1.9 1.9 u 1.9 2.0 u 2.0 
Aroclor-1242 PCB 4.8 u 4.8 4.5 u 4.5 4.5 u 4.5 4.6 u 4.6 
Aroclor-1248 PCB 4.8 u 4.8 4.5 u 4.5 4.5 u 4.5 4.6 V 4.6 
Aroclor- 1254 PCB 2.7 u 2.7 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 
Aroclor-1260 PCB 2.7 u 2.7 2.5 u 2.5 6.5 J 2.5 19 2.5 

JlN1V7, SPA-6 ,JINl V9,SPA-8 JlNIW0, SPA-9 JlNlWI, SPA-10 
CONSTITUENT CLASS 3/15/12 9:45 3/ 15/ 12 9:55 3/15/12 10:00 3/15/12 10:05 

ue:lki! 0 POL Ul'i kl' 0 POL .;-.,/k" 0 POL u!!lke: 0 POL 
Acenaohlhene PAI-I 9.7 u 9.7 10 u 10 9.6 u 9.6 10 u 10 

Acenaphthvlene PAH 8.8 u 8.8 9.3 u 9.3 8.7 u 8.7 9.1 V 9. l 
Anthraccne PAH 3.0 u 3.0 3.2 u 3.2 2.9 u 2.9 3.1 u 3. l 

Benzo(a)anthracene PAH 3.1 u 3.1 3.3 u 3.3 29 3. 1 3.2 u 3.2 
Benzo(a)ovrene PAH 6.2 u 6.2 6.6 u 6.6 30 6.2 6.5 u 6.5 

Benzo(b)fluoranthene PAH 4.1 u 4.1 4.3 u 4.3 40 X 4.0 4.2 u 4.2 
Benzo(ghi)perylene PAH 7.0 u 7.0 7.5 u 7.5 19 J 6.9 7.3 u 7.3 

Benzo(k)fluoranthene PAH 3.8 u 3.8 4.1 u 4.1 22 3.8 4.0 u 4.0 
Chrvsene PAH 4.7 u 4.7 7.0 J 5.0 38 J 4.7 7.8 J 4 .9 

Dibenz[a,h]anthracene PAH 11 u II II u II ll u ll 11 u 11 
Fluoranthene PAH 13 u 13 13 u 13 49 X 13 14 J 13 

Fluorene PAH 5.1 u 5.1 5.5 u 5.5 5.1 u 5. l 5.3 u 5.3 
Indeno(l ,2,3-cd)nvrene PAH 12 u 12 12 u 12 27 J 12 12 u 12 

Naphthalene PAH 12 u 12 12 V 12 12 u 12 12 u 12 
Phenanthrene PAH 12 u 12 12 u 12 17 1 12 12 V 12 

Pyrene PAH 12 u 12 16 J 12 63 12 14 JX 12 
Aroclor-1016 PCB 2.6 u 2.6 2.8 u 2.8 2.8 u 2.8 2.6 u 2.6 
Aroclor-122 1 PCB 7.6 V 7.6 8.2 u 8.2 8.0 u 8.0 7.6 u 7.6 
Aroclor- J 232 PCB 1.9 u 1.9 2.1 u 2. 1 2.0 u 2.0 1.9 u 1.9 
Aroclor-1 242 PCB 4.4 u 4.4 4.8 u 4.8 4.6 u 4.6 4.4 u 4.4 
Aroclor-1248 PCB 4.4 u 4.4 4.8 u 4.8 4.6 u 4.6 4.4 u 4.4 
Aroclor-1254 PCB 2.5 u 2.5 2.7 u 2.7 2.6 u 2.6 2.5 u 2.5 
Aroclor-1260 PCB 2.5 u 2.5 2.7 u 2.7 10 2.6 9.2 J 2.5 

Attachment _________ _ Sheet No. 17 of 18 
Originator N. K. Schiffern Date 5/7/1 2 

Checked I. B. Berezovskiy Date 5/7/12 
Cale. No. 0 100D-CA-V0455 Rev. No. 0 
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Attachment to Waste Site Reclassification Form 2012-026 

Attachment I. 100-D-50;4 Subsite Verification Samule Results (Oraganics). 

JJNIW2, SPA-11 
CONSTITUENT CLASS 

3/15/12 10;10 
UP-/ k!! 0 POL 

Acenaohthene PM! 9.9 u 9.9 
Acenaphthylene PAH 8.9 u 8.9 

Anlhracene PAH 7.2 J 3.0 
Benzo(a)anthracene PAH 63 3.2 

Benzo(a)pyrene PAH 63 6.3 
Benzo(b )fluoranthene PAH 77 4.2 
Bcnzo(ghi)nervlene PAH 32 7.1 

Benzo(k)fluoranthene PAH 30 3.9 
Chrysene PAH 77 4.8 

Oibenz[ a,h lanthracene PAH II u II 
Fluoranthene PAH 130 13 

Fluorene PAH 5.2 u 5.2 
lndeno(l ,2,3-cd)avrene PAH 46 12 

Naohthalcne PAH 12 u 12 
Phenanthrene PAH 58 12 

Pvrene PAH 160 12 
Aroclor-1016 PCB 2.6 u 2.6 
Aroclor- 1221 PCB 7.7 u 7.7 
Aroclor-1232 PCB 1.9 u 1.9 
Aroclor-1242 PCB 4.5 u 4.5 
Aroclor-1248 PCB 4.5 u 4.5 
Aroclor-1254 PCB 2.5 u 2.5 
Aroclor-1260 PCB 14 2.5 

JINIW3,SPA-12 

3/15/12 10:50 
U!!/k!! 0 POL 

10 u 10 
9.1 u 9.1 
3.1 u 3.1 
17 3.2 
13 J 6.5 
13 JX 4.3 
7.3 u 7.3 
4.0 u 4.0 
17 J 4.9 
II u II 
27 J 13 
5.4 u 5.4 
12 u 12 
12 u 12 
12 u 12 
27 JX 12 
2.7 u 2.7 
7.9 u 7.9 
2.0 u 2.0 
4.6 u 4.6 
4.6 u 4.6 
2.6 u 2.6 
2.6 u 2.6 
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Attachment to Waste Site Reclassification Form 2012-026 Rev. 0 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-D Field Remediation Job No. 14655 

Area: 100-D 

Discipline: Environmental *Calculation No: 0100D-CA-V0456 

Subject: 100-D-50:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculation 

Computer Program:_Ex_c_e_l ___________ _ Program No: _E_x_c_el_2_0_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 1:8] Preliminary D Superseded D 

1t1i111r.~11~m11 fg~l~filmStll Iii~:.:~· 
0 

Cover= 1 
Sheets= 4 
Total= 5 

SUMMARY OF REVISION 

Voided • 

WCH-DE-018 (05/08/2007) •Obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclassification Form 2012-026 Rev. 0 

Washin on Closure Hanford, Inc. CALCULATION SHEET 
N. K. Schiffem n Date: 05/08/12 Cale. No.: 0I00D-CA-VO 6 Rev.: 0 
100-D Area Field Remediation Job No: 14655 Checked: J. D. Sko lie Date: 05/08/12 
I 00-0-50:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. I of 4 

PURPOSE: 
2 

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess 
4 carcinogenic risk for the 100-D-50:4 subsite. In accordance with the remedial action goals (RAGs) in 
s the remedial design report/remedial action work plan (RDRIRA WP) (DOE-RL 2009), 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 

10 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: 
LS 
16 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the JOO Areas, 
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, 
18 Washington. 
19 
20 2) DOE-RL, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96~22, Rev. 5, 
21 U.S. Depait ment of Energy, Richland Operations Office, Richland, Washington. 
22 

23 3) WAC 173-340, "Model Toxics Control Act- Cleanup," Washington Administrative Code, 1996. 
24 
2s 4) WCH, 2012, 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculation, 0100D-CA-V0455, 
26 Rev. 0, Washington Closure Hanford, Inc., Richland, Washington. 
27 

28 
29 SOLUTION: 
30 
31 1) Generate an HQ for each noncarcinogenic constituent detected above background or required 
32 dete~tion limit/practical quantitation limit and compare it to the individual HQ of <1.0 
33 (DOE-RL 2009a). 
34 

35 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
36 
37 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
38 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
39 <Ix 10·6 (DOE-RL 2009a). 
40 
41 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 10·5_ 

42 
43 

44 
45 
46 

47 
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Attachment to Waste Site Reclassification Form 201 2-026 Rev. 0 

Washin ton Closure Hanford, lnc. CALCULATION SHEET 
N. K. Schiffern ! 1\ Date: 05/07/12 Cale. No.: Ol 00D-CA-V0456 Rev. : 0 
lOO-D Area Field Remediation Job No: 14655 Checked: J. D. Sko lie Date: 05/07/12 
I 00-D-50:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 o f 4 

1 METHODOLOGY: 
2 
3 The 100-D-50:4 subsite is comp1ised of two decision units for verification sampling. The direct contact 
4 hazard quotient and carcinogenic risk calculations for the 100-D-50:4 subsite were conservatively 
5 calculated for the entire waste site using the greater of the statistical or maximum value for each analyte 
6 in all decision units from WCH (2012). Of the contaminants of potential concern (COPCs) for this site, 
7 boron, hexavalent chromium, molybdenum, detected polycyclic aromatic hydrocarbons (PAHs), 
8 detected semi volatiles, and polychlorinated biphenyls require HQ and risk calculations because these 
9 analytes were detected and a Washington State or Hanford Site background value is not available. Lead 

10 was detected above background; however, lead does not have a reference dose for calculation of a 
11 hazard quotient because toxic effects of lead are correlated with blood-lead levels rather than exposure 
12 levels or daily intake. Although total petroleum hydrocarbons (diesel range extended) were detected and 
13 no background value is available, the risk associated with total petroleum hydrocarbons do not 
14 contribute to the cumulative toxicity calculation. All other site nonradionuclide COPCs were not 
15 detected or were quantified below background levels. An example of the HQ and risk calculations is 
16 presented below: 
17 

18 

19 

20 
21 
22 
23 

24 

25 

26 
27 
28 
29 
30 
31 
32 

33 

34 

35 

36 

37 

38 

39 

1) For example, the statistical value for boron is 2.1 mg/kg, divided by the uoncarcinogenic RAG value 
of7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in WAC 
173-340-740[3]), is 2.9 x 104

. Comparing this value, and all other individual values, to the 
requirement of <1.0, this criterion is met. 

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

3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
RAG value, and then multiplied by 1.0 x l 0-{5. For example, the statistical value for 
bis(2-eth1lhexyl) phthalate is 0.105 mg/kg, divided by 71.4 mg/kg, and multiplied as indicated, is 
1.5 x Io· . Comparing the value for bis(2-ethylhexyl) phthalate, and all other individual values, to 
the requirement of <l x 10·6, this criterion is met. 

4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
risk can be obtained by summing the individual values. To avoid errors due to intennediate 
rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum of 
the excess cancer risk values is 1.2 x 10·6. Comparing these values to the requirement of <l x 10-5, 

this criterion is met. 

40 RESULTS: 
41 

42 I) List individual noncarcinogens and corresponding HQs >1.0: None 
43 2) List the cumulative noncarcinogenic HQ> 1.0: None 
44 3) List individual carcinogens and corresponding excess cancer risk > 1 x I o·6

: None 
45 4) List the cumulative excess cancer risk for carcinogens> 1 x 1 o·5: None 
46 

47 Table 1 shows the results of the calculations. 
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3 

4 
5 

6 

7 
8 

9 
10 

I I 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

3 1 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

4 5 

46 

47 

Attachment to Waste Site Reclassification Form 20 12-026 Rev. 0 

Washin on Closure Hanford, Tnc. CALCU LA TlON SHEET 
N. K. Schiffern /' 1... Date: 05/07/12 Cale. No.: 0 l OOD-CA-V0456 Rev.: 0 
100-0 Area Fie ld Remediation Job No: 14655 Checked: J. D. Sko lie Date: 05/07/12 
100-D-50:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Ri sk Calculation Sheet No. 3 of 4 

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results 
for the 100-D-50:4 Subsite 

Maximum or Noncarc!nogen Carcinogen 

Contaminant of Potentia l Concern• Statistical Value• RAGb 
Haza rd 

RAGb Carcinogen Risk 
Quotient 

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

~l&l~~~,J~,l\l"w;~;ttt~ ~-tt,.-,.~ ..,;,:-.· :.t4~.J.;':,~ -~~~~/'." ,Ml'iit~~~---,;.. ~ .... 

' 
Boron 2. 1 7,200 2.9E-04 .. -
Chromium, hexavalent' I.I I 240 4.6E-03 2.1 5.3E-07 

Leadd 22.4 353 -- .. .. 
Molybdenum 0.72 400 l.SE-03 .. 
7!}i]Jty;fjJ'&JJ,mj11'1flig!];IJg_r_p'j"a'i:lff},1;s~~~-~ - ~""i"':::-~ B,<T.S.~~ ~A~ -~~ :o,;:... ?- .:,;: ...:· . " 

Acenapthene 0.0 17 4800 3.SE-06 - .. 

Anthracene 0 .0072 24,000 3.0E-07 - --
Benzo( a )anthraccne 0 .063 ·- .. 1.37 4.6E-08 
Benzo(a)vvrene 0.063 .. .. 0.137 4.6E-07 
Benzo(b )fluoranthene 0 .077 -- - 1.37 5.6E-08 

Benzo(ghi)perylene' 0.032 2,400 1.3E-05 - .. 
Benzo(k)fluoranlhene 0.030 - .. 1.37 2.2E-08 

Chrvsene 0.058 . . . . 13.7 4.2E-09 
Fluorene 0.0 14 3,200 4.4E-06 .. .. 

Fluoranthene 0.099 3 200 3.lE-05 - -
lndeno(l ,2,3-cd) vvrene 0.046 .. .. 1.37 3.4E-08 

Phenanthrene' 0.140 24,000 5.SE-06 - . . 

P vrene 0.097 2,400 4.0E-05 - --

S1Jr©I&iif1~ ~~~a~~1~'~~~-f~~~~~r,yr-r:_-¥:·'• . --~~" ·-· ~~1'~:@,li" ···= ... ~ ., . ,.,~ ~~~ ,~- .. -, . -~ '1~"°"•' 
• ~ ~~'!:- .......... . = "-I ·- • ~ - ~-

Bis(2-ethvlhexyl)phthalate 0.105 1,600 6.6E-05 71.4 l.5E-09 

Dibenzofuran 0.020 160 l.3E-04 - -
'!1Jl.tyt..fi'Illi'fi_'q_t'fil.;1Jlf!Jl'eiifllffe.~""'~""'"',,.~ffi.1t~~~~~:" ... -- . ' ;n~;, .-. ~~ 
Aroclor-1260 0.012 - . . 0.5 2.4E-08 

'.'!!P]B,llf.J'!i:JJJJ@illllJ!iqcail{tj,~,.;; •~~*Yt;_,•«,-< ,.-• 

' ~~~S..~i-
., ... ... ·.-t:,:.;"' r. ,~ . ,. - -,, , 

TPH-diesel range extended' 119 200 .. .. .. 

~,gJ;i- J~~~JJj~1tt~li'.e,,-,;;,;t,"::"f. '""".~~~~u~m, --. <:<lli:$1f."_K,. 

~if~" - .,; , ... -- '~ ' '. 

Cumulative Hazard Quotient: 7.0E-03 
Cumulative Excess Cancer Risk: l.2£ -06 

Note: 

' = From WCH (2012). 

b = Value obtained from the RDR/RA WP (DOE-RL 2009a) or Washington Administrative Code (WAC) 173-340-740(3), Method B, 1996, unless 
otherwise noted. 

, . Carcinogenic cleanup level calculated based on the inhalation exposure pathway; WAC 173-340-750(3), 1996. 

•=Value for the noncarcinogenic RAG calculated using Guidance Manual for the lntegrated Exposure Uptake Biokinetic Model fo r Lead in Children, 
EPA/540/R 93/081 , Publication No. 9285.7, U.S. Environmental Protection Agency, Washington, D.C. 

'=Toxicity data for benzo(ghi)perylene, and phenanthrene are not available. The cleanup level is based on use of surrogate 

benzo(ghi)perylene surrogate: pyrene; 

phenanthrene surrogate: anthracene. 

t =The r isk associated with total petroleum hydrocarbons do not contribute to the cumulative toxici ty calculation. 

-- = not applicab le 
RAG = remedial action goal 

PAH = polycyc lic aromatic hydrocarbons 
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Attachment to Waste Site Reclassification Fom1 2012-026 Rev.0 

W h" as mgton Cl osure H fi d I an or , nc. , CALCULATION SHEET 
Originator: N. K. Schiffern }'l:'\ I Date: I 05/07/12 I Cale. No.: I 0I00D-CA-V04.56 Rev.: I 0 

Project: 100-D Area Field Remediation I Job No: I 14655 I Checked: I J. D. Skoglie V-\ Date: I 05/07/12 
Subject: 100-D-50:4 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculation I• 

Sheet No. 4 of 4 

1 CONCLUSION: 
2 

3 The calculations in Table 1 demonstrate that the 100-D-50:4 subsite meets the requirements for the 
4 direct contact hazard quotients and carcinogenic ( excess cancer) risk, respectively, as identified in the 
5 RDR/RA WP (DOE-RL 2009a) and SAP (DOE-RL 2009b ). The direct contact hazard quotients and 
6 carcinogenic ( excess cancer) risk calculations are for use in the RSVP for this site. 
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Attachment to Waste Site Reclassification Form 2012-026 Rev.0 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Tilfe: 100-D Area Field Remediation Job No. 14655 

Area: 100-D 

Discipline: Environmental *Calculation No: 01 00D-CA-V0457 

Subject: 100-D-50:4 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater 

Computer Program:_Ex_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 ~ 

0 
Cover= 1 
Sheets= 3 
Total = 4 

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

Preliminary O Superseded 0 Voided 0 

SUMMARY OF REVISION 

"Obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclassification Form 2012-026 

W h. as mgton Cl osure H fi I I an ore, nc. CALCULATION SHEET 
Originator: N. K. Schiffem n~ I Date: I 517/2012 I Cale. No.: I 0!00D-CA-V0457 

Project: l 00-D Area Field Remedia tion I Job No: I 14655 I Checked: I I. B. Berezovskiy/~I 

Subject: 
100-D-50:4 Subsite Protection of Groundwater Hazard Quotient and Carcinogenic Risk 
Calculation 

PURPOSE: 
2 

Rev. 0 

Rev.: I 0 
Date: I 5/7/2012 

Sheet No. l of3 

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-D-50:4 subsite. In accordance with the remedial action goals (RAGs) in the 
6 remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009), the following criteria 
7 must be met: 
8 
9 l) 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 I o-6 for individual carcinogens 
12 4) A cumulative excess cancer risk of < I x 10-5 for carcinogens. 
13 

14 

15 GIVEN/REFERENCES: 
16 

17 1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050 
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington. 
19 

20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the JOO Areas, 
21 DOE/RL-96-17, Rev. 6, U.S. Depa1iment of Energy, Richland Operations Office, Richland, 
22 Washington. 
23 

24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
25 

26 4) WCH, 2012, 100-D-50:4 Subsite Cleanup Verification 95% UCL Calculations, 0100D-CA-V0455, 
27 Rev. 0, Washington Closure Hanford, Inc., Richland, Washington. 
28 
29 
30 SOLUTION: 
31 

32 I) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a 
33 :Ki less than that required to show no migration to groundwater in 1,000 years using the RESRAD 
34 generic site model (BHI 2005). 
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 in 
39 soil and with a Kt less than that required to show no migration to groundwater in 1,000 years using 
40 the RESRAD generic site model (BHI 2005). 
41 

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5
_ 
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Attachment to Waste Site Rec lassification Form 2012-026 Rev.0 

W h" as mgton Cl osure H ti d 1 an or , nc. CALCULATION SHEET 
Originator: N . K.. SchiITem NY I Date: I 5/8/2012 I Cale. No.: I 0I00D-CA-V0457 Rev.: I 0 

Pro ject: 100-D Area Field Remediation I Job No: I 14655 I Checked: I I. B. Berezovskiysf._\l Date: I 5/8/2012 

Subject: 
I 00-D-50:4 Subsite Protection of Groundwater Hazard Quotient and Carcinogenic Risk 

Sheet No. 2 of 3 
Calculation 

I METHODOLOGY: 
2 
3 The l 00-D-50:4 subsite was divided into two decision units for the purpose of verification sampling; 
4 excavation and staging pile area. Hazard quotient and carcinogenic risk calculations for potential impact 
5 to groundwater at the 100-D-50:4 subsite were conservatively calculated for the entire waste site using 
6 the greater of the statistical or maximum value for each analyte in all decision units from the 95% UCL 
7 calculation (WCH 2012). Of the contaminants of potential concern (COPCs) for this site, boron and 
8 hexavalent chromium are included because no Hanford background value bas been established and the 
9 distribution coefficients are less than that necessary to show no migration to groundwater in 1,000 years 

10 using the generic site RESRAD model (BHI 2005). Based on this model and a vadose zone of 
11 approximately 20.5 m (67 ft) thickness, a Ki of3.6 or greater is required to show no predicted migration 
12 to groundwater in 1,000 years . All other site nonradionuclide COPCs were not detected, quantified 
13 below background levels, or have a K d greater than or equal to 3.6. An example of the HQ and risk 
14 calculations for soil constituents with a potential impact to groundwater is presented below: 
15 

16 1) The hazard quotient is defined as the ratio of the dose ofa substance obtained over a specified time 
17 (mg/kg/day) to a reference dose for the same substance derived over the same specified time 
18 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil 
19 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater, 
20 where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard 
21 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x l mg/1000 mg (conversion factor). 
22 This is based on the "100 times rule" of WAC l 73-340-740(3)(a)(ii)(A) (1996). For example, the 
23 statistical value for boron of 2.1 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is 
24 6.6 x 10-3. Comparing this value to the requirement of < 1.0, this criterion is met. 
25 

26 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
27 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the 
28 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the 
29 I 00-D-50:4 subsite is 2.4 x 10-1

• Comparing this value to the requirement of <1.0, this criterion is 
30 met. 
31 

32 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
33 RAG value, and then multiplied by 1 x 10-6

• The 100-D-50:4 subsite doesn' t have any constituents 
34 with carcinogen RAG, the criterion for excess cancer risk is met. Consequently, the criterion for 
35 cumulative excess cancer risk for carcinogens is also met. 
36 

37 4) The soil cleanup RA Gs for protection of groundwater are based on the" 100 times" provision in 
38 WAC 173-340-740(3)(a)(i i)(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the "100 times 
39 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of 
40 ground water at the site." When the "100 times rule" values are exceeded, RES RAD was used to 
41 demonstrate that higher soi l concentrations may be protective of groundwater. 
42 

43 

44 
45 
46 
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w hi as ngton Cl osure H fi d I an or , nc. CALCULA TlON SHEET 
Originator: N. K. Schiffern Y'D I Date: I 5/8/2012 I Cale. No.: I 0I00D-CA-V0457. Rev.: I 0 

Project: 100-D Area Field Remediation I Job No: I 14655 I Checked: I I. B. Berezovskiy .<'i\'>!- Date: I 5/8/2012 

Subject: 
100-D-50:4 Subsitc Protection of Groundwater Hazard Quotient and Carcinogenic Risk 

Sheet No. 3 o f 3 
Calculation 

l RESULTS: 
2 

3 1) List individual noncarcinogens and corresponding HQs > 1.0: None 
4 2) List the cumulative noncarcinogenic HQ> 1.0: None 
5 3) List individual carcinogens and corresponding excess cancer risk > l x l 0-6

: None 
6 4) List the cumulative excess cancer risk for carcinogens> 1 x l o·5: None. 
7 
8 Table l shows the results of the calculations. 
9 

10 

II 

12 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-D-50:4 subsite. 

13 Maximum or 

Contaminants of Potential Concern• Statistical Value• 
m /k 

Notes: 

'= From WCH (2012). 

Non carcinogen 
RAGb Hazard 

Quotient 

Carcinogen 
RAGb 

Carcinogen 
Risk 

.. 1ii' 

O.OE+oO 

14 
15 
16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 
27 

• = Va1ue obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and the 

28 
29 

"I 00 times" model. 

--= not applicable 

RAG = remedial action goal 

30 CONCLUSION: 
31 
32 This calculation demonstrates that the I 00-D-50:4 subsite meets the requirements for the hazard 
33 quotients and excess carcinogenic risk for protection of groundwater as identified in the RDR/RA WP 
34 (DOE-RL 2009). 
35 
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APPENDIXC 

DATA QUALITY ASSESSMENT 

VERIFICATION SAMPLING 

A data quality assessment (DQA) was perfonned to compare the verification sampling approach 
and resulting analytical data with the sampling and data requirements specified in the 
site-specific sample design (WCH 2011). This DQA was performed in accordance with site 
specific data quality objectives found in the I 00 Area Remedial Action Sampling and Analysis 
Plan (SAP) (DOE-RL 2009). 

A review of the sample designs (WCH 2011), the field logbooks (WCH 2012a, 2012b), and 
applicable analytical data packages has been perfonned 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 procedures for chemical analysis and radiochemical 
analysis (BHI 2000a, 2000b) 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-D-50:4 waste subsite were provided by the 
laboratories in two sample delivery groups (SDGs): SDG 101389 and SDG JP0373. 
SDG 101389 was submitted for third-party validation. No major deficiencies were identified in 
the analytical data set. Minor deficiencies are discussed for the 100-D-50:4 data set, as follows 
below. If no comments are made about a specific analysis, it should be assumed that no 
deficiencies affecting the quality of the data were found. 

SDGJ01389 

This SDG comprises 13 statistical soil samples (J1N1R7 through J1N1R9, JlNl TO through 
JlNl T9) from the 100-D-50:4 excavation. This SDG includes a field duplicate pair 
(Jl Nl T7 /Jl Nl T9). These samples were analyzed for inductively coupled plasma (ICP) metals, 
mercury, hexavalent chromium, semivolatile organic compounds (SVOCs), polycyclic aromatic 
hydrocarbons (PAH), polychlorinated biphenyls (PCBs), total petroleum hydrocarbons (TPH), 
carbon-14 and tritium by liquid scintillation counting, strontium-90, isotopic plutonium, and by 
gamma energy analysis (GEA). In addition, one equipment blank (JONI VO) was collected and 
analyzed for ICP metals, mercury, and SVOCs. SDG 101366 was submitted for third-party 
validation. Minor deficiencies are as follows : 

In the radionuclide analysis, all of the carbon-14 and tritium results were qualified by third-party 
validation as estimated with "J" flags, due to lack of a matrix spike (MS) analysis. Estimated or 
"J"-flagged data are acceptable for decision-making purposes. 
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In the radionuclide analysis, all of the plutonium-238 results were qualified by third-party 
validation as estimated with "J" flags, due to lack of a laboratory control sample (LCS) analysis. 
Estimated or "J"-flagged data are acceptable fo r decision-making purposes. 

In the SVOC analysis, the dimethyl phthalate results are of similar magnitude as the method 
blank result. Third-party validation raised all dimethyl phthalate results to the required 
quantitation limit of 660 µg/kg and qualified the results as undetected and flagged "U." The data 
are usable for decision-making purposes. 

In the ICP metals analysis, the chromium result for sample J1 Nl VO is of a similar magnitude as 
the method blank result. Third-party validation qualified the chromium result as undetected and 
flagged "UJ." The data is usable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for five 
analytes (aluminum, iron, manganese, antimony, and silicon). For aluminum, iron, and 
manganese, the spiking concentration was insignificant compared to the native concentration in 
the sample from which the MS was 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 and silicon did not have mismatched spike and native concentrations in the 
original MS. The original MS recoveries for antimony and silicon were 58% and 14%, 
respectively. All antimony and silicon data for SDG 101389 were considered estimated and 
flagged "J" by third-party validation due to the MS recoveries outside the quality control (QC) 
limits. Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, all silicon results were considered estimated and fl agged "J" by 
third-party validation due to an LCS below QC limits at 19%. Estimated data are usable for 
decision-making purposes. 

SDGJP0348 

This SDG comprises 13 statistical soil samples (JlNl V2 through JlNl V9, JlNl WO through 
JlNl W4) from the 100-D-50:4 waste staging pile footprint. This SDG includes a field duplicate 
pair (JlN1V8/JlN1W4). These samples were analyzed for ICP metals, mercury, hexavalent 
chromium, P AH, SVOCs, PCBs, carbon-14 and tritium by liquid scintillation counting, 
strontium-90, isotopic plutonium, and by GEA. Minor deficiencies are as follows: 

In the radionuclide analysis, all of the carbon-14 and tritium results may be considered estimated 
due to lack of an MS analysis. The data are acceptable for decision-making purposes. 

In the radionuclide analysis, all of the plutonium-238 results may be considered estimated due to 
lack of an LCS analysis. Estimated data are acceptable for decision-making purposes. 

In the hexavalent chromium analysis, the relative percent difference (RPD) was above the QC 
criteria at 69.5%; therefore, all hexavalent chromium data may be considered estimated. 
Estimated data are usable for decision-making purposes. 

Remaining Sites Verification Package fo r the 100-D-50:4 Gas Recirculation Pipelines C-2 



Attachment to Waste Site Reclassification Form 2012-026 

In the SVOC analysis, the detected bis(2-ethylhexyl)phthalate results may be considered 
estimated due to method blank contamination. The data are usable for decision-making 
purposes. 

Rev. 0 

In the SVOC analysis, the LCS recoveries for 4-chloroaniline ( 42%), 3,3 '-dichlorobenzidine 
(15%), and 3-nitroaniline (45%) were below the QC criteria. The results for these SVOCs may 
be considered estimated. The data are acceptable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for five 
analytes (aluminum, iron, manganese, antimony, and silicon). For aluminum, iron, and 
manganese the spiking concentration was insignificant compared to the native concentration in 
the sample from which the MS was 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 and silicon did not have mismatched spike and native concentrations in the 
original MS. The original MS recoveries for antimony and silicon were 46% and 5%, 
respectively. All antimony and silicon data for SDG JP0348 may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, all silicon results may be considered estimated due to an LCS below 
QC limits at 14%. Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, the RPDs for boron (36%), mercury (34%), and zinc (96%) are above 
the QC criteria of 30%. Therefore, the results for these constituents may be considered 
estimated. Estimated data are usable for decision-making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

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

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross 
contamination of samples that could bias results. Field QA/QC samples, listed in the field 
logbook (WCH 2012a, 2012b) are shown in Table C-1. The main and QNQC sample results are 
presented in Appendix B. 

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

Sample Area Main Sample Duplicate Sample 

Excavation JlNlT7 JlNlT9 

Staging pile area JlNlV8 JlNlW4 
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Field duplicate samples are collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the sample/duplicate pair(s) for each contaminant of potential concern. Relative percent 
differences are not calculated for analytes that are not detected in both the main and duplicate 
sample at more than five times the target detection limit (TDL). Relative percent differences of 
analytes detected at low concentrations (less than five times the detection limit) are not 
considered to be indicative of the analytical system performance. The calculation brief in 
Appendix B provides details on duplicate pair evaluation and RPD calculation. 

The RPDs for calcium (44.4%) and TPH-diesel (41.7%) in the staging pile area duplicate are 
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 times the 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 lead, 
fluoranthene, phenanthrene, and pyrene data for the staging pile area duplicate required this 
check. A visual inspection of all of the data is also performed. No additional major or minor 
deficiencies are noted. The data are usable for decision-making purposes. 

Summary 

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed 
above, are a potential for any analysis . The number and types seen in these data sets are within 
expectations for the matrix types and analyses performed. The DQA review of the 
100-D-50:4 waste site verification sampling data found that the analytical results are accurate 
within the standard errors associated with the analytical methods, sampling, and sample 
handling. The DQA review for the 100-D-50:4 waste subsite 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 project-specific database prior to being submitted for 
inclusion in the Hanford Environmental Infonnation System database. The verification sample 
analytical data are also summarized in Appendix B. 
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